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	This Bidding Document for Procurement of Plant – Design, Supply, and Installation, has been prepared by Project Management Unit, Ministry of Environment, Ministry of Environment and is based on the Standard Bidding Document for Procurement of Plant – Design, Supply, and Installation (SBD Plant) issued by the Asian Development Bank dated December 2016.

	ADB’s SBD Plant has the structure and the provisions of the Master Procurement Document entitled “Procurement of Plant – Design, Supply, and Installation”, prepared by multilateral development banks and other public international financial institutions except where ADB-specific considerations have required a change.
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	A. [bookmark: _Toc438438819][bookmark: _Toc438532553][bookmark: _Toc438733963][bookmark: _Toc438962045][bookmark: _Toc461939616][bookmark: _Toc319657635]General

	[bookmark: _Toc319657636]Scope of Bid
	In connection with the Invitation for Bids (IFB) indicated in the Bid Data Sheet (BDS), the Employer, as indicated in the BDS, issues this Bidding Document for the procurement of plant and services as specified in Section 6 (Employer’s Requirements). The name, identification, and number of lot/s (contract/s) of the international competitive bidding (ICB) are provided in the BDS.

	[bookmark: _Toc438530847][bookmark: _Toc438532555]
	Unless otherwise stated, throughout this Bidding Document definitions and interpretations shall be as prescribed in Section 7 (General Conditions of Contract) (GCC)).

	[bookmark: _Toc438438821][bookmark: _Toc438532556][bookmark: _Toc438733965][bookmark: _Toc438907006][bookmark: _Toc438907205][bookmark: _Toc319657637]Source of Funds
	The Borrower or Recipient (hereinafter called “Borrower”) indicated in the BDS has applied for or received financing (hereinafter called “funds”) from the Asian Development Bank (hereinafter called “ADB”) toward the cost of the project named in the BDS. The Borrower intends to apply a portion of the funds to eligible payments under the contract(s) for which this Bidding Document is issued.

	[bookmark: _Toc438532557]
	Payments by ADB will be made only at the request of the Borrower and upon approval by ADB in accordance with the terms and conditions of the Financing Agreement between the Borrower and ADB (hereinafter called ”Financing Agreement”), and will be subject in all respects to the terms and conditions of that Financing Agreement. No party other than the Borrower shall derive any rights from the Financing Agreement or have any claim to the funds.

	[bookmark: _Toc438532558][bookmark: _Toc438002631][bookmark: _Toc438438822][bookmark: _Toc438532559][bookmark: _Toc438733966][bookmark: _Toc438907007][bookmark: _Toc438907206][bookmark: _Toc319657638]
Fraud and Corruption 
	ADB’s Anticorruption Policy requires Borrowers (including beneficiaries of ADB-financed activity), as well as Bidders, Suppliers, and Contractors under ADB-financed contracts, observe the highest standard of ethics during the procurement and execution of such contracts. In pursuance of this policy, ADB
defines, for the purposes of this provision, the terms set forth below as follows:
“corrupt practice” means the offering, giving, receiving, or soliciting, directly or indirectly, anything of value to influence improperly the actions of another party;
“fraudulent practice” means any act or omission, including a misrepresentation, that knowingly or recklessly misleads, or attempts to mislead, a party to obtain a financial or other benefit or to avoid an obligation;
“coercive practice” means impairing or harming, or threatening to impair or harm, directly or indirectly, any party or the property of the party to influence improperly the actions of a party;
“collusive practice” means an arrangement between two or more parties designed to achieve an improper purpose, including influencing improperly the actions of another party;
“obstructive practice” means (a) deliberately destroying, falsifying, altering, or concealing of evidence material to an ADB investigation; (b) making false statements to investigators in order to materially impede an ADB investigation; (c) failing to comply with requests to provide information, documents, or records in connection with an Office of Anticorruption and Integrity (OAI) investigation; (d) threatening, harassing, or intimidating any party to prevent it from disclosing its knowledge of matters relevant to the investigation or from pursuing the investigation; or (e) materially impeding ADBʼs contractual rights of audit or access to information; and
“integrity violation" is any act which violates ADB’s Anticorruption Policy, including (i) to (v) above and the following: abuse, conflict of interest, violations of ADB sanctions, retaliation against whistleblowers or witnesses, and other violations of ADB's Anticorruption Policy, including failure to adhere to the highest ethical standard.
will reject a proposal for award if it determines that the Bidder recommended for award has, directly or through an agent, engaged in corrupt, fraudulent, collusive, coercive, or obstructive practices or other integrity violations in competing for the Contract; 
will cancel the portion of the financing allocated to a contract if it determines at any time that representatives of the Borrower or of a beneficiary of ADB-financing engaged in corrupt, fraudulent, collusive, coercive, or obstructive practices or other integrity violations during the procurement or the execution of that contract, without the Borrower having taken timely and appropriate action satisfactory to ADB to remedy the situation;
will impose remedial actions on a firm or an individual, at any time, in accordance with ADB’s Anticorruption Policy and Integrity Principles and Guidelines (both as amended from time to time), including declaring ineligible, either indefinitely or for a stated period of time, to participate[footnoteRef:1] in ADB-financed, -administered, or -supported activities or to benefit from an ADB-financed, -administered, or -supported contract, financially or otherwise, if it at any time determines that the firm or individual has, directly or through an agent, engaged in corrupt, fraudulent, collusive, coercive or obstructive practices or other integrity violations; and [1:  	Whether as a Contractor, Subcontractor, Consultant, Manufacturer or Supplier, or Service Provider; or in any other capacity (different names are used depending on the particular Bidding Document).] 

will have the right to require that a provision be included in the Bidding Documents and in contracts financed by ADB, requiring Bidders, suppliers and contractors to permit ADB or its representative to inspect their accounts and records and other documents relating to the bid submission and contract performance and to have them audited by auditors appointed by ADB.

	
	Furthermore, Bidders shall be aware of the provision stated in GCC 9.6 and GCC 42.2.1 (c).

	[bookmark: _Toc438438823][bookmark: _Toc438532560][bookmark: _Toc438733967][bookmark: _Toc438907008][bookmark: _Toc438907207][bookmark: _Toc319657639]Eligible Bidders
	A Bidder may be a natural person, private entity, or government-owned enterprise subject to ITB 4.5 - or any combination of them with a formal intent to enter into an agreement or under an existing agreement in the form of a Joint Venture.  In the case of a Joint Venture,
all partners shall be jointly and severally liable, and
the Joint Venture shall nominate a Representative who shall have the authority to conduct all business for and on behalf of any and all the partners of the Joint Venture during the bidding process and, in the event the Joint Venture is awarded the Contract, during contract execution.

	
	A Bidder, and all partners constituting the Bidder, shall have the nationality of an eligible country, in accordance with Section 5 (Eligible Countries).  A Bidder shall be deemed to have the nationality of a country if the Bidder is a citizen or is constituted, incorporated, or registered, and operates in conformity with the provisions of the laws of that country.  This criterion shall also apply to the determination of the nationality of proposed subcontractors or suppliers for any part of the Contract including related services.

	
	A Bidder shall not have a conflict of interest. All Bidders found to have a conflict of interest shall be disqualified.  A Bidder may be considered to be in a conflict of interest with one or more parties in this bidding process if any of, including but not limited to, the following apply:  
they have controlling shareholders in common; or
they receive or have received any direct or indirect subsidy from any of them; or
they have the same legal representative for purposes of this bid; or
they have a relationship with each other, directly or through common third parties, that puts them in a position to have access to material information about or improperly influence the bid of another Bidder, or influence the decisions of the Employer regarding this bidding process; or
a Bidder participates in more than one bid in this bidding process, either individually or as a partner in a joint venture, except for alternative offers permitted under ITB 13. This will result in the disqualification of all Bids in which it is involved. However, subject to any finding of a conflict of interest in terms of ITB 4.3 (a) - (d) above, this does not limit the participation of a Bidder as a subcontractor in another Bid or of a firm as a subcontractor in more than one Bid; or 
a Bidder or any affiliated entity, participated as a consultant in the preparation of the design or technical specifications of the plant and services that are the subject of the Bid; or
a Bidder was affiliated with a firm or entity that has been hired (or is proposed to be hired) by the Employer or Borrower as Project Manager for the Contract.

	
	A firm shall not be eligible to participate in any procurement activities under an ADB-financed, -administered, or -supported project while under temporary suspension or debarment by ADB pursuant to its Anticorruption Policy (see ITB 3), whether such debarment was directly imposed by ADB, or enforced by ADB pursuant to the Agreement for Mutual Enforcement of Debarment Decisions.  A bid from a temporary suspended or debarred firm will be rejected. 

	
	Government-owned enterprises in the Borrower’s country shall be eligible only if they can establish that they (i) are legally and financially autonomous, (ii) operate under commercial law, and (iii) are not dependent agencies of the Employer.

	
	Bidders shall provide such evidence of their continued eligibility satisfactory to the Employer, as the Employer shall reasonably request.

	
	Firms shall be excluded if by an act of compliance with a decision of the United Nations Security Council taken under Chapter VII of the Charter of the United Nations, the Borrower’s country prohibits any import of goods or contracting of works or services from that country or any payments to persons or entities in that country.

	
	In case a prequalification process has been conducted prior to the bidding process, this bidding is open only to prequalified Bidders.

	[bookmark: _Toc438532561][bookmark: _Toc438532562][bookmark: _Toc438532563][bookmark: _Toc438532564][bookmark: _Toc438532565][bookmark: _Toc438532567][bookmark: _Toc438438824][bookmark: _Toc438532568][bookmark: _Toc438733968][bookmark: _Toc438907009][bookmark: _Toc438907208][bookmark: _Toc319657640]Eligible  Plant and Services
	The plant and services to be supplied under the Contract shall have their origin in eligible source countries as defined in ITB 4.2 and all expenditures under the Contract will be limited to such plant and services. 

	[bookmark: _Toc438532569]
	For purposes of ITB 5.1 above, “origin” means the place where the plant, or component parts thereof are mined, grown, produced, or manufactured, and from which the services are provided. Plant components are produced when, through manufacturing, processing, or substantial or major assembling of components, a commercially recognized product results that is substantially in its basic characteristics or in purpose or utility from its components.

	B. [bookmark: _Toc438532572][bookmark: _Toc438438825][bookmark: _Toc438532573][bookmark: _Toc438733969][bookmark: _Toc438962051][bookmark: _Toc461939617][bookmark: _Toc319657641]Contents of Bidding Document

	[bookmark: _Toc438438826][bookmark: _Toc438532574][bookmark: _Toc438733970][bookmark: _Toc438907010][bookmark: _Toc438907209][bookmark: _Toc319657642]Sections of  Bidding Document
	The Bidding Document consists of Parts I, II, and III, which include all the sections indicated below, and should be read in conjunction with any addenda issued in accordance with ITB 8.
PART I	Bidding Procedures
Section 1 - Instructions to Bidders (ITB)
Section 2 - Bid Data Sheet (BDS)
Section 3 - Evaluation and Qualification Criteria (EQC)
Section 4 - Bidding Forms (BDF)
Section 5 - Eligible Countries (ELC)
PART II	Requirements
Section 6 - Employer’s Requirements (ERQ)
PART III	Conditions of Contract and Contract Forms
Section 7 - General Conditions of Contract (GCC)
Section 8 - Special Conditions of Contract (SCC)
Section 9 - Contract Forms (COF)

	
	The IFB issued by the Employer is not part of the Bidding Document.

	
	The Employer is not responsible for the completeness of the Bidding Document and its addenda, if they were not obtained directly from the source stated by the Employer in the IFB.

	
	The Bidder is expected to examine all instructions, forms, terms, and specifications in the Bidding Document.  Failure to furnish all information or documentation required by the Bidding Document may result in the rejection of the Bid.

	[bookmark: _Toc319657643]Clarification of Bidding Document, Site Visit, Pre-Bid Meeting
	A prospective Bidder requiring any clarification on the Bidding Document shall contact the Employer in writing at the Employer’s address indicated in the BDS, or raise inquiries during the pre-bid meeting if provided for in accordance with ITB 7.4. The Employer will respond to any request for clarification, provided that such request is received no later than 21 days prior to the deadline for submission of bids. The Employer’s response shall be in writing with copies to all Bidders who have acquired the Bidding Document in accordance with ITB 6.3, including a description of the inquiry but without identifying its source. Should the Employer deem it necessary to amend the Bidding Document as a result of a request for clarification, it shall do so following the procedure under ITB 8 and ITB 24.2.

	
	The Bidder is advised to visit and examine the site where the plant is to be installed and its surroundings and obtain for itself on its own responsibility all information that may be necessary for preparing the Bid and entering into a contract for the provision of plant and services. The costs of visiting the site shall be at the Bidder’s own expense.

	
	The Bidder and any of its personnel or agents will be granted permission by the Employer to enter its premises and lands for the purpose of such visit, but only upon the express condition that the Bidder, its personnel, and agents, will release and indemnify the Employer and its personnel and agents from and against all liability in respect thereof, and will be responsible for death or personal injury, loss of or damage to property, and any other loss, damage, costs, and expenses incurred as a result of the inspection.

	
	The Bidder’s designated representative is invited to attend a pre-bid meeting, if provided for in the BDS. The purpose of the meeting will be to clarify issues and to answer questions on any matter that may be raised at that stage.

	
	The Bidder is requested to submit any questions in writing, to reach the Employer not later than 1 week before the pre-bid meeting.

	
	Minutes of the pre-bid meeting, including the text of the questions raised, without identifying the source, and the responses given, together with any responses prepared after the meeting, will be transmitted promptly to all Bidders who have acquired the Bidding Document in accordance with ITB 6.3. Any modification to the Bidding Document that may become necessary as a result of the pre-bid meeting shall be made by the Employer exclusively through the issue of an addendum pursuant to ITB 8 and not through the minutes of the pre-bid meeting.

	
	Nonattendance at the pre-bid meeting will not be a cause for disqualification of a Bidder.

	[bookmark: _Toc438438828][bookmark: _Toc438532576][bookmark: _Toc438733972][bookmark: _Toc438907012][bookmark: _Toc438907211][bookmark: _Toc319657644]Amendment of Bidding Document
	At any time prior to the deadline for submission of Bids, the Employer may amend the Bidding Document by issuing addenda.

	
	Any addendum issued shall be part of the Bidding Document and shall be communicated in writing to all who have obtained the Bidding Document from the Employer in accordance with ITB 6.3.

	
	To give prospective Bidders reasonable time in which to take an addendum into account in preparing their Bids, the Employer may, at its discretion, extend the deadline for the submission of Bids, pursuant to ITB 24.2

	C. [bookmark: _Toc438438829][bookmark: _Toc438532577][bookmark: _Toc438733973][bookmark: _Toc438962055][bookmark: _Toc461939618][bookmark: _Toc319657645]Preparation of Bids

	[bookmark: _Toc438438830][bookmark: _Toc438532578][bookmark: _Toc438733974][bookmark: _Toc438907013][bookmark: _Toc438907212][bookmark: _Toc319657646]Cost of Bidding
	The Bidder shall bear all costs associated with the preparation and submission of its Bid, and the Employer shall in no case be responsible or liable for those costs, regardless of the conduct or outcome of the bidding process.

	[bookmark: _Toc438438831][bookmark: _Toc438532579][bookmark: _Toc438733975][bookmark: _Toc438907014][bookmark: _Toc438907213][bookmark: _Toc319657647]Language of Bid
	The Bid, as well as all correspondence and documents relating to the bid exchanged by the Bidder and the Employer, shall be written in the English language. Supporting documents and printed literature that are part of the Bid may be in another language provided they are accompanied by an accurate translation of the relevant passages into the English language, in which case, for purposes of interpretation of the Bid, such translation shall govern.

	[bookmark: _Toc438438832][bookmark: _Toc438532580][bookmark: _Toc438733976][bookmark: _Toc438907015][bookmark: _Toc438907214][bookmark: _Toc319657648]Documents Comprising the Bid
	The Bid shall comprise two envelopes submitted simultaneously, one containing the Technical Bid and the other the Price Bid, both envelopes enclosed together in an outer single envelope.

	
	The Technical Bid submitted by the Bidder shall comprise the following:
Letter of Technical Bid;
Bid Security or Bid-Securing Declaration, in accordance with ITB 21;
alternative Bids, if permissible, in accordance with ITB 13;
written confirmation authorizing the signatory of the Bid to commit the Bidder, in accordance with ITB 22.2;
documentary evidence in accordance with ITB 14.1, that the plant and services offered by the Bidder in its Bid or in any alternative Bid, if permitted, are eligible;
documentary evidence in accordance with ITB 15, the Bidder’s eligibility and qualifications to perform the contract if its Bid is accepted; 
Technical Proposal in accordance with ITB 17.  
documentary evidence in accordance with ITB 16, that the plant and services offered by the Bidder conform to the Bidding Document;
in the case of a bid submitted by a Joint Venture, the Bid shall include a copy of the Joint Venture Agreement entered into by all partners. Alternatively, a Letter of Intent to execute a Joint Venture Agreement in the event of a successful bid shall be signed by all partners and submitted with the Bid, together with a copy of the proposed agreement;
list of subcontractors, in accordance with ITB 17.2; and
any other document required in the BDS.

	
	The Price Bid submitted by the Bidder shall comprise the following: 
Letter of Price Bid;
completed schedules as required, including Price Schedules, in accordance with ITB 12 and ITB 18;
alternative price Bids, if permissible, in accordance with ITB 13; and
any other document required in the BDS.

	[bookmark: _Toc319657649][bookmark: _Toc438438833][bookmark: _Toc438532583][bookmark: _Toc438733977][bookmark: _Toc438907016][bookmark: _Toc438907215]Letter of Bid and Schedules 
	The Letters of Technical Bid and Price Bid, and the Schedules, and all documents listed under ITB 11, shall be prepared using the relevant forms furnished in Section 4 (Bidding Forms). The forms must be completed without any alterations to the text, and no substitutes shall be accepted. All blank spaces shall be filled in with the information requested and as required in the BDS.

	[bookmark: _Toc438438834][bookmark: _Toc438532587][bookmark: _Toc438733978][bookmark: _Toc438907017][bookmark: _Toc438907216][bookmark: _Toc319657650]Alternative Bids
	The BDS indicates whether alternative Bids are allowed. If they are allowed, the BDS will also indicate whether they are permitted in accordance with ITB 13.3, or invited in accordance with ITB13.2 and/or ITB 13.4.

	
	When alternatives to the Time Schedule are explicitly invited, a statement to that effect will be included in the BDS, and the method of evaluating different time schedules will be described in Section 3 (Evaluation and Qualification Criteria).

	
	Except as provided under ITB 13.4 below, Bidders wishing to offer technical alternatives to the Employer’s requirements as described in the Bidding Document must also provide: (i) a price at which they are prepared to offer a plant meeting the Employer’s requirements; and (ii) all information necessary for a complete evaluation of the alternatives by the Employer, including drawings, design calculations, technical specifications, breakdown of prices, and proposed installation methodology and other relevant details. Only the technical alternatives, if any, of the lowest evaluated Bidder conforming to the basic technical requirements shall be considered by the Employer.

	
	When Bidders are invited in the BDS to submit alternative technical solutions for specified parts of the facilities, such parts shall be described in Section 6 (Employer’s Requirements). Technical alternatives for the specific parts of the facilities that comply with the performance and technical criteria specified for the plant and services shall be considered by the Employer on their own merits, pursuant to ITB 32. 

	[bookmark: _Toc319657651]Documents Establishing the Eligibility of Plant and Services
	To establish the eligibility of the plant and services in accordance with ITB 5, Bidders shall complete the country of origin declarations in the Price Schedule Forms, included in Section 4 (Bidding Forms).

	[bookmark: _Toc319657652]Documents Establishing the Eligibility and Qualifications of the Bidder
	To establish its eligibility and qualifications to perform the Contract in accordance with Section 3 (Evaluation and Qualification Criteria), the Bidder shall provide the information requested in the corresponding information sheets included in Section 4 (Bidding Forms).

	
	Domestic Bidders, individually or in joint ventures, applying for eligibility for domestic preference shall supply all information required to satisfy the criteria for eligibility as described in ITB 38.

	[bookmark: _Toc319657653]Documents Establishing Conformity of the Plant and Services
	The documentary evidence of the conformity of the plant and services to the Bidding Document may be in the form of literature, drawings and data, and shall furnish:
a detailed description of the essential technical and performance characteristics of the plant and services, including the functional guarantees of the proposed plant and services, in response to the Specification;
a list giving full particulars, including available sources, of all spare parts and special tools necessary for the proper and continuing functioning of the plant for the period named in the BDS, following completion of plant and services in accordance with provisions of the contract; and
a commentary on the Employer’s Specifications and adequate evidence demonstrating the substantial responsiveness of the plant and services to those specifications. Bidders shall note that standards for workmanship, materials and equipment designated by the Employer in the Bidding Document are intended to be descriptive (establishing standards of quality and performance) only and not restrictive. The Bidder may substitute alternative standards, brand names and/or catalog numbers in its Bid, provided that it demonstrates to the Employer’s satisfaction that the substitutions are substantially equivalent or superior to the standards designated in the Specifications.

	[bookmark: _Toc319657654]Technical Proposal, Subcontractors
	The Bidder shall furnish a Technical Proposal including a statement of work methods, equipment, personnel, schedule and any other information as stipulated in Section 4 (Bidding Forms), in sufficient detail to demonstrate the adequacy of the Bidders’ proposal to meet the work requirements and the completion time.  

	
	For major items of plant and services as listed by the Employer in Criterion 2.5 of Section 3 (Evaluation and Qualification Criteria), which the Bidder intends to purchase or subcontract, the Bidder shall give details of the name and nationality of the proposed Subcontractors, including Manufacturers, for each of those items. In addition, the Bidder shall include in its Bid information establishing compliance with the requirements specified by the Employer for these items. Bidders are free to list more than one Subcontractor against each item of the plant and services.  Quoted rates and prices will be deemed to apply to whichever Subcontractor is appointed, and no adjustment of the rates and prices will be permitted.

	
	The Bidder shall be responsible for ensuring that any Subcontractor proposed complies with the requirements of ITB 4, and that any plant, or services to be provided by the Subcontractor comply with the requirements of ITB 5 and ITB 15.1

	[bookmark: _Toc438438835][bookmark: _Toc438532588][bookmark: _Toc438733979][bookmark: _Toc438907018][bookmark: _Toc438907217][bookmark: _Toc319657655]Bid Prices and Discounts
	Unless otherwise specified in the BDS and/or Section 6 (Employer’s Requirements), bidders shall quote for the entire plant and services on a “single responsibility” basis such that the total Bid price covers all the Contractor’s obligations mentioned in or to be reasonably inferred from the Bidding Document in respect of the design, manufacture, including procurement and subcontracting (if any), delivery, construction, installation, and completion of the plant. This includes all requirements under the Contractor’s responsibilities for testing, pre-commissioning and commissioning of the plant and, where so required by the Bidding Document, the acquisition of all permits, approvals, and licenses, etc.; the operation, maintenance, and training services and such other items and services as may be specified in the Bidding Document, all in accordance with the requirements of the General Conditions. Items against which no price is entered by the Bidder will not be paid for by the Employer when executed and shall be deemed to be covered by the prices for other items.

	
	Bidders are required to quote the price for the commercial, contractual and technical obligations outlined in the Bidding Document. 

	
	Bidders shall give a breakdown of the prices in the manner and detail called for in the Price Schedules included in Section 4 (Bidding Forms).  Where no different Price Schedules are included in the Bidding Document, Bidders shall present their prices in the following manner: Separate numbered Schedules included in Section 4 (Bidding Forms) shall be used for each of the following elements. The total amount from each Schedule (Nos. 1 to 4) shall be summarized in a Grand Summary (Schedule No. 5) giving the total bid price(s) to be entered in the Letter of Price Bid. Absence of the total bid price in the Letter of Price Bid may result in the rejection of the Bid.
Schedule No. 1:	Plant and Mandatory Spare Parts Supplied from Abroad
Schedule No. 2:	Plant and Mandatory Spare Parts Supplied from Within the Employer’s Country
Schedule No. 3:	Design Services
Schedule No. 4:	Installation and Other Services
Schedule No. 5	Grand Summary (Schedule Nos. 1 to 4)
Schedule No. 6:	Recommended Spare Parts
Bidders shall note that the plant and mandatory spare parts included in Schedule Nos. 1 and 2 above exclude materials used for civil, building, and other construction works. All such materials shall be included and priced under Schedule No. 4, Installation and Other Services.

	
	In the Schedules, Bidders shall give the required details and a breakdown of their prices as follows:
Plant to be Supplied from Abroad (Schedule No. 1): 
the price of the plant shall be quoted carriage and insurance paid (CIP)-named place of destination basis specified in the BDS;
all customs duties and other taxes paid or payable in the Employer’s country on the plant if the contract is awarded to the Bidder; and 
the total price for the plant.
Plant Supplied from Within the Employer’s Country (Schedule No. 2):
the price of the plant shall be quoted on an EXW Incoterm basis (ex works, ex factory, ex warehouse, ex showroom, as applicable), including all customs duties and sales and other taxes already paid or payable on the components and raw material used in the manufacture or assembly of plant quoted ex works or ex factory, or on the previously imported plant of foreign origin quoted ex warehouse, ex showroom; 
sales tax and other taxes payable in the Employer’s country on the plant if the contract is awarded to the Bidder, and 
the total price for the plant. 
Design Services. (Schedule No. 3). Rates or prices shall include all taxes, duties, levies, and charges payable in the Employerʼs country as of 28 days prior to the deadline for submission of Bids.
Installation and Other Services (Schedule No. 4) shall be quoted separately  and shall include rates or prices for local transportation, insurance, and other services incidental to delivery of the plant, all labor, contractor’s equipment, temporary works, materials, consumables, and all matters and things of whatsoever nature, including operations and maintenance services, the provision of operations and maintenance manuals, training, etc., where identified in the Bidding Document, as necessary for the proper execution of the installation and other services, including all taxes, duties, levies, and charges payable in the Employer’s country as of 28 days prior to the deadline for submission of bids.
Recommended spare parts (Schedule No. 6) shall be quoted separately as specified in either subparagraph (a) or (b) above in accordance with the origin of the spare parts.

	
	The current edition of Incoterms, published by the International Chamber of Commerce shall govern.

	
	The prices shall be either fixed or adjustable as specified in the BDS.
In the case of Fixed Price, prices quoted by the Bidder shall be fixed during the Bidder’s performance of the contract and not subject to variation on any account. A Bid submitted with an adjustable price quotation will be treated as nonresponsive and rejected.
In the case of Adjustable Price, prices quoted by the Bidder shall be subject to adjustment during performance of the contract to reflect changes in the cost elements such as labor, material, transport, and contractor’s equipment in accordance with the procedures specified in the corresponding appendix to the Contract Agreement. A Bid submitted with a fixed price quotation will not be rejected, but the price adjustment will be treated as zero.  Bidders are required to indicate the source of labor and material indexes in the corresponding Form in Section 4 (Bidding Forms).

	[bookmark: _Toc438532589][bookmark: _Toc438532590][bookmark: _Toc438532591][bookmark: _Toc438532592][bookmark: _Toc438532594][bookmark: _Toc438532595][bookmark: _Toc438532596]
	If so indicated in BDS 1.1, Bids are being invited for individual lots (contracts) or for any combination of lots (packages). Bidders wishing to offer any price reduction (discount) for the award of more than one contract shall specify in their Letter of Price Bid the price reductions applicable to each package, or alternatively, to individual contracts within the package, and the manner in which the price reductions will apply.  

	[bookmark: _Toc438438836][bookmark: _Toc438532597][bookmark: _Toc438733980][bookmark: _Toc438907019][bookmark: _Toc438907218][bookmark: _Toc319657656][bookmark: _Hlt438531797]Currencies of Bid and Payment
	The currency(ies) of the bid shall be, as specified in the BDS.

	
	Bidders may be required by the Employer to justify, to the Employerʼs satisfaction, their local and foreign currency requirements.

	[bookmark: _Toc438438841][bookmark: _Toc438532604][bookmark: _Toc438733985][bookmark: _Toc438907024][bookmark: _Toc438907223][bookmark: _Toc319657657]Period of Validity of Bids
	Bids shall remain valid for the period specified in the BDS after the bid submission deadline date prescribed by the Employer. A bid valid for a shorter period shall be rejected by the Employer as nonresponsive.

	
	In exceptional circumstances, prior to the expiration of the bid validity period, the Employer may request Bidders to extend the period of validity of their Bids. The request and the responses shall be made in writing. If a bid security is requested in accordance with ITB 21, it shall also be extended 28 days beyond the deadline of the extended bid validity period. A Bidder may refuse the request without forfeiting its bid security. A Bidder granting the request shall not be required or permitted to modify its Bid.

	[bookmark: _Toc438438842][bookmark: _Toc438532605][bookmark: _Toc438733986][bookmark: _Toc438907025][bookmark: _Toc438907224][bookmark: _Toc319657658]Bid Security/ Bid Securing Declaration
	Unless otherwise specified in the BDS, the Bidder shall furnish as part of its Bid, in original form, either a Bid-Securing Declaration or a bid security as specified in the BDS. In the case of a bid security, the amount and currency shall be as specified in the BDS.
If a Bid-Securing Declaration is required pursuant to ITB 21.1, it shall use the form included in Section 4 (Bidding Forms). The Employer will declare a Bidder ineligible to be awarded a Contract for a specified period of time, as indicated in the BDS, if a Bid-Securing Declaration is executed.

	[bookmark: _Toc438532606]
	If a bid security is specified pursuant to ITB 21.1, the bid security shall be,  at the Bidder’s option, in any of the following forms:
an unconditional bank guarantee,
an irrevocable letter of credit, or
a cashier’s or certified check, 
all from a reputable source from an eligible country as described in Section 5 (Eligible Countries). In the case of a bank guarantee, the bid security shall be submitted using either the Bid Security Form included in Section 4 (Bidding Forms) or another form acceptable to the Employer. The form must include the complete name of the Bidder. The bid security shall be valid for 28 days beyond the original validity period of the Bid, or beyond any period of extension if requested under ITB 20.2.

	[bookmark: _Toc438532607]
	 Unless otherwise specified in the BDS, any Bid not accompanied by a substantially compliant bid security or Bid-Securing Declaration, if one is required in accordance with ITB 21.1, shall be rejected by the Employer as nonresponsive.  

	[bookmark: _Toc438532608][bookmark: _Toc438532609]
	If a bid security is specified pursuant to ITB 21.1, the bid security of the unsuccessful Bidder shall be returned as promptly as possible upon the successful Bidder’s furnishing of the performance security pursuant to ITB 45.

	
	If a bid security is specified pursuant to ITB 21.1, the bid security of successful Bidders shall be returned as promptly as possible once the successful Bidder has signed the Contract and furnished the required performance security.

	[bookmark: _Toc438532610]
	The bid security may be forfeited or the Bid-Securing Declaration executed:
[bookmark: _Toc438267890]if a Bidder withdraws its Bid during the period of bid validity specified by the Bidder on the Letters of Technical Bid and Price Bid, except as provided in ITB 20.2 or
[bookmark: _Toc438267892]if the successful Bidder fails to: 
	sign the Contract in accordance with ITB 44; 
[bookmark: _Toc438267893]furnish a performance security in accordance with ITB 45; or
 (iii)  accept the arithmetical corrections of its Bid in accordance with ITB 36.

	
	The bid security or the Bid-Securing Declaration of a Joint Venture shall be in the name of the Joint Venture that submits the Bid. If the Joint Venture has not been legally constituted at the time of bidding, the bid security or the Bid-Securing Declaration shall be in the names of all future partners as named in the letter of intent referred to in ITB 4.1.

	[bookmark: _Toc438438843][bookmark: _Toc438532612][bookmark: _Toc438733987][bookmark: _Toc438907026][bookmark: _Toc438907225][bookmark: _Toc319657659]Format and Signing of Bid
	The Bidder shall prepare one original set of the Technical Bid and one original set of the Price Bid comprising the Bid as described in ITB 11 and clearly mark it “ORIGINAL - TECHNICAL BID” and “ORIGINAL - PRICE BID”. Alternative bids, if permitted in accordance with ITB 13, shall be clearly marked “ALTERNATIVE”. In addition, the Bidder shall submit copies of the Bid, in the number specified in the BDS and clearly mark each of them “COPY.”  In the event of any discrepancy between the original and the copies, the original shall prevail.

	
	The original and all copies of the Bid shall be typed or written in indelible ink and shall be signed by a person duly authorized to sign on behalf of the Bidder.  This authorization shall consist of a written confirmation as specified in the BDS and shall be attached to the Bid.  The name and position held by each person signing the authorization must be typed or printed below the signature. All pages of the bid, except for unamended printed literature, shall be signed or initialed by the person signing the Bid. If a Bidder submits a deficient authorization, the Bid shall not be rejected in the first instance. The Employer shall request the Bidder to submit an acceptable authorization within the number of days as specified in the BDS. Failure to provide an acceptable authorization within the prescribed period of receiving such a request shall cause the rejection of the Bid.

	
	A Bid submitted by a Joint Venture shall be signed so as to be legally binding on all partners.

	
	Any amendments such as interlineations, erasures, or overwriting shall be valid only if they are signed or initialed by the person signing the Bid.

	D. [bookmark: _Toc438438844][bookmark: _Toc438532613][bookmark: _Toc438733988][bookmark: _Toc438962070][bookmark: _Toc461939619][bookmark: _Toc319657660]Submission and Opening of Bids

	[bookmark: _Toc438438845][bookmark: _Toc438532614][bookmark: _Toc438733989][bookmark: _Toc438907027][bookmark: _Toc438907226][bookmark: _Toc319657661]Submission, Sealing, and Marking of Bids
	Bidders may submit their Bids by mail or by hand. When so specified in the BDS, Bidders shall have the option of submitting their Bids electronically. Procedures for submission, sealing and marking are as follows:
Bidders submitting Bids by mail or by hand  shall enclose the original and each copy of the Bid, including alternative Bids, if permitted in accordance with ITB 13, in separate sealed envelopes, duly marking the envelopes as “ORIGINAL,” “ALTERNATIVE,” and “COPY.”  These envelopes containing the original and the copies shall then be enclosed in one single envelope. The rest of the procedure shall be in accordance with ITB 23.2 to ITB 23.6.
 Bidders submitting Bids electronically shall follow the electronic bid submission procedures specified in the BDS.

	[bookmark: _Toc438532615]
	The inner and outer envelopes shall
bear the name and address of the Bidder,
be addressed to the Employer in accordance with ITB 24.1, and
bear the specific identification of this bidding process indicated in the BDS  1.1.

	[bookmark: _Toc438532616][bookmark: _Toc438532617]
	The outer envelopes and the inner envelopes containing the Technical Bid shall bear a warning not to open before the time and date for the opening of Technical Bid, in accordance with ITB 27.1.

	
	The inner envelopes containing the Price Bid shall bear a warning not to open until advised by the Employer in accordance with ITB 27.7.

	
	Alternative Bids, if permissible in accordance with ITB 13, shall be prepared, sealed, marked, and delivered  in accordance with the provisions of ITB 20 and ITB 21, with the inner envelopes marked in addition “ALTERNATIVE NO….” as appropriate.

	
	If all envelopes are not sealed and marked as required, the Employer will assume no responsibility for the misplacement or premature opening of the Bid.

	[bookmark: _Toc424009124][bookmark: _Toc438438846][bookmark: _Toc438532618][bookmark: _Toc438733990][bookmark: _Toc438907028][bookmark: _Toc438907227][bookmark: _Toc319657662]Deadline for Submission of Bids
	Bids must be received by the Employer at the address and no later than the date and time indicated in the BDS.  

	
	The Employer may, at its discretion, extend the deadline for the submission of bids by amending the Bidding Document in accordance with ITB 8, in which case all rights and obligations of the Employer and Bidders previously subject to the deadline shall thereafter be subject to the deadline as extended.

	[bookmark: _Toc438438847][bookmark: _Toc438532619][bookmark: _Toc438733991][bookmark: _Toc438907029][bookmark: _Toc438907228][bookmark: _Toc319657663]Late Bids
	The Employer shall not consider any Bid that arrives after the deadline for submission of Bids, in accordance with ITB 24.  Any Bid received by the Employer after the deadline for submission of Bids shall be declared late, rejected, and returned unopened to the Bidder.

	[bookmark: _Toc424009126][bookmark: _Toc438438848][bookmark: _Toc438532620][bookmark: _Toc438733992][bookmark: _Toc438907030][bookmark: _Toc438907229][bookmark: _Toc319657664]Withdrawal,  Substitution, and Modification of Bids 
	A Bidder may withdraw, substitute, or modify its Bid after it has been submitted by sending a written notice, duly signed by an authorized representative, and shall include a copy of the authorization in accordance with ITB 22.2, (except that withdrawal notices do not require copies). The corresponding substitution or modification of the Bid must accompany the respective written notice.  All notices must be:
prepared and submitted in accordance with ITB 22 and ITB 23 (except that withdrawal notices do not require copies), and in addition, the respective envelopes shall be clearly marked “WITHDRAWAL,” “SUBSTITUTION,” “MODIFICATION;” and
received by the Employer prior to the deadline prescribed for submission of Bids, in accordance with ITB 24.

	[bookmark: _Toc438532621]
	Bids requested to be withdrawn in accordance with ITB 26.1 shall be returned unopened to the Bidders.

	[bookmark: _Toc438532622]
	No Bid may be withdrawn, substituted, or modified in the interval between the deadline for submission of Bids and the expiration of the period of bid validity specified by the Bidder on the Letter of Technical Bid or any extension thereof.  

	[bookmark: _Toc438438849][bookmark: _Toc438532623][bookmark: _Toc438733993][bookmark: _Toc438907031][bookmark: _Toc438907230][bookmark: _Toc319657665]Bid Opening
	The Employer shall open the Technical Bids in public at the address, on the date, and time specified in the BDS in the presence of Bidder’s designated representatives and anyone who choose to attend. Any specific electronic bid opening procedures required if electronic bidding is permitted in accordance with ITB 23.1, shall be as specified in the BDS. The Price Bids will remain unopened and will be held in custody of the Employer until the specified time of their opening.  If the Technical Bid and the Price Bid are submitted together in one envelope, the Employer may reject the entire Bid. Alternatively, the Price Bid may be immediately resealed for later evaluation.

	[bookmark: _Toc438532624][bookmark: _Toc438532625]
	First, envelopes marked “WITHDRAWAL” shall be opened and read out and the envelope with the corresponding Bid shall not be opened, but returned to the Bidder. No bid withdrawal shall be permitted unless the corresponding withdrawal notice contains a valid authorization to request the withdrawal and is read out at bid opening.

	
	Second, outer envelopes marked “SUBSTITUTION” shall be opened. The inner envelopes containing the Substitution Technical Bid and/or Substitution Price Bid shall be exchanged for the corresponding envelopes being substituted, which are to be returned to the Bidder unopened. Only the Substitution Technical Bid, if any, shall be opened, read out, and recorded. Substitution Price Bid will remain unopened in accordance with ITB 27.1. No envelope shall be substituted unless the corresponding Substitution Notice contains a valid authorization to request the substitution and is read out and recorded at bid opening.

	
	Next, outer envelopes marked “MODIFICATION” shall be opened. No Technical Bid and/or Price Bid shall be modified unless the corresponding Modification Notice contains a valid authorization to request the modification and is read out and recorded at the opening of Technical Bids. Only the Technical Bids, both Original as well as Modification, are to be opened, read out, and recorded at the opening. Price Bids, both Original as well as Modification, will remain unopened in accordance with ITB 27.1.

	
	All other envelopes holding the Technical Bids shall be opened one at a time, and the following read out and recorded: 
(a) the name of the Bidder;
(b) whether there is a modification or substitution;
(c) the presence of a bid security or a Bid-Securing Declaration, if required; and
(d) any other details as the Employer may consider appropriate.
Only Technical Bids and alternative Technical Bids read out and recorded at bid opening shall be considered for evaluation. Unless otherwise specified in the BDS, all pages of the Letter of Technical Bid are to be initialed by at least three representatives of the Employer attending the bid opening. No Bid shall be rejected at the opening of Technical Bids except for late Bids, in accordance with ITB 25.1.

	
	The Employer shall prepare a record of the opening of Technical Bids that shall include, as a minimum: the name of the Bidder and whether there is a withdrawal, substitution, or modification; and alternative Bids; and the presence or absence of a bid security or a Bid-Securing Declaration, if one was required. The Bidders’ representatives who are present shall be requested to sign the record. The omission of a Bidder’s signature on the record shall not invalidate the contents and effect of the record. A copy of the record shall be distributed to all Bidders who submitted Bids on time, and posted online when electronic bidding is permitted.

	
	At the end of the evaluation of the Technical Bids, the Employer will invite bidders who have submitted substantially responsive Technical Bids and who have been determined as being qualified for award to attend the opening of the Price Bids. The date, time, and location of the opening of Price Bids will be advised in writing by the Employer. Bidders shall be given reasonable notice of the opening of Price Bids.

	[bookmark: _Toc438532626]
	The Employer will notify Bidders in writing who have been rejected on the grounds of their Technical Bids being substantially nonresponsive to the requirements of the Bidding Document and return their Price Bids unopened.

	[bookmark: _Toc438532627]
	The Employer shall conduct the opening of Price Bids of all Bidders who submitted substantially responsive Technical Bids, in the presence of Bidders` representatives who choose to attend at the address, on the date, and time specified by the Employer. The Bidder’s representatives who are present shall be requested to sign a register evidencing their attendance.

	
	All envelopes containing Price Bids shall be opened one at a time and the following read out and recorded: 
(a) the name of the Bidder;
(b) whether there is a modification or substitution;
(c) the Bid Prices, including any discounts and alternative offers; and
(d) any other details as the Employer may consider appropriate.
Only Price Bids, discounts, and alternative offers read out and recorded during the opening of Price Bids shall be considered for evaluation. Unless otherwise specified in the BDS, all pages of the Letter of Price Bid and Price Schedules are to be initialed by at least three representatives of the Employer attending bid the opening. No Bid shall be rejected at the opening of Price Bids.

	
	The Employer shall prepare a record of the opening of Price Bids that shall include, as a minimum: the name of the Bidder, the Bid Price (per lot if applicable), any discounts, and alternative offers. The Bidders’ representatives who are present shall be requested to sign the record.  The omission of a Bidder’s signature on the record shall not invalidate the contents and effect of the record.  A copy of the record shall be distributed to all Bidders who submitted Bids on time, and posted online when electronic bidding is permitted.

	E. [bookmark: _Toc438438850][bookmark: _Toc438532629][bookmark: _Toc438733994][bookmark: _Toc438962076][bookmark: _Toc461939620][bookmark: _Toc319657666]Evaluation and Comparison of Bids

	[bookmark: _Toc438532628][bookmark: _Toc438438851][bookmark: _Toc438532630][bookmark: _Toc438733995][bookmark: _Toc438907032][bookmark: _Toc438907231][bookmark: _Toc319657667]Confidentiality
	Information relating to the evaluation of Bids and recommendation of contract award, shall not be disclosed to Bidders or any other persons not officially concerned with such process until information on the Contract award is communicated to all Bidders.

	
	Any attempt by a Bidder to influence the Employer in the evaluation of the Bids or Contract award decisions may result in the rejection of its Bid.

	
	Notwithstanding ITB 28.2, from the time of bid opening to the time of Contract award, if any Bidder wishes to contact the Employer on any matter related to the bidding process, it should do so in writing.

	[bookmark: _Toc424009129][bookmark: _Toc438438852][bookmark: _Toc438532631][bookmark: _Toc438733996][bookmark: _Toc438907033][bookmark: _Toc438907232][bookmark: _Toc319657668]Clarification of Bids

	To assist in the examination, evaluation, and comparison of the Technical and Price Bids, and qualification of the Bidders, the Employer may, at its discretion, ask any Bidder for a clarification of its Bid. Any clarification submitted by a Bidder that is not in response to a request by the Employer shall not be considered. The Employer’s request for clarification and the response shall be in writing.  No change in the substance of the Technical Bid or prices in the Price Bid shall be sought, offered, or permitted, except to confirm the correction of arithmetic errors discovered by the Employer in the evaluation of the Bids, in accordance with ITB 36.

	
	If a Bidder does not provide clarifications of its Bid by the date and time set in the Employer’s request for clarification, its Bid may be rejected.

	[bookmark: _Toc319657669]Deviations, Reservations, and Omissions
	During the evaluation of Bids, the following definitions apply:
“Deviation” is a departure from the requirements specified in the Bidding Document; 
“Reservation” is the setting of limiting conditions or withholding from complete acceptance of the requirements specified in the Bidding Document; and
“Omission” is the failure to submit part or all of the information or documentation required in the Bidding Document.

	[bookmark: _Toc438438855][bookmark: _Toc438532642][bookmark: _Toc438733999][bookmark: _Toc438907036][bookmark: _Toc438907235][bookmark: _Toc476643923][bookmark: _Toc319657670]Examination 
of Technical Bids
	The Employer shall examine the Technical Bid to confirm that all documents and technical documentation requested in ITB 11.2 have been provided, and to determine the completeness of each document submitted. If any of these documents or information is missing, the Bid may be rejected.

	
	The Employer shall confirm that the following documents and information have been provided in the Technical Bid. If any of these documents or information is missing, the offer shall be rejected.
Letter of Technical Bid;
written confirmation of authorization to commit the Bidder;
Bid Security or Bid-Securing Declaration, if applicable; and
Technical Proposal in accordance with ITB 17.

	[bookmark: _Toc107302452][bookmark: _Toc319657671]Responsiveness of Technical Bid
	The Employer’s determination of a bid’s responsiveness is to be based on the contents of the Bid itself, as defined in ITB11.

	[bookmark: _Toc438532633]
	A substantially responsive Technical Bid is one that meets the requirements of the Bidding Document without material deviation, reservation, or omission.  A material deviation, reservation, or omission is one that,
if accepted, would:
affect in any substantial way the scope, quality, or performance of the plant and services specified in the Contract; or
limit in any substantial way, inconsistent with the Bidding Document, the Employer’s rights or the Bidder’s obligations under the proposed Contract; or
if rectified, would unfairly affect the competitive position of other Bidders presenting substantially responsive Bids.

	
	The Employer shall examine the technical aspects of the Bid submitted in accordance with ITB 17, Technical Proposal, in particular to confirm that all requirements of Section 6 (Employer’s Requirements) have been met without any material deviation, reservation, or omission. 

	[bookmark: _Toc438532634][bookmark: _Toc438532635]
	If a Bid is not substantially responsive to the requirements of the Bidding Document, it shall be rejected by the Employer and may not subsequently be made responsive by correction of the material deviation, reservation, or omission.

	[bookmark: _Toc319657672][bookmark: _Toc319657673]Nonmaterial/Nonconformities 
	Provided that a Bid is substantially responsive, the Employer may waive any nonconformities in the Bid that do not constitute a material deviation, reservation, or omission.

	
	Provided that a Bid is substantially responsive, the Employer may request that the Bidder submit the necessary information or documentation, within a reasonable period of time, to rectify nonmaterial nonconformities in the Bid related to documentation requirements. Requesting information or documentation on such nonconformities shall not be related to any aspect of the Price Bid. Failure of the Bidder to comply with the request may result in the rejection of its Bid.

	
	Provided that a Bid is substantially responsive, the Employer shall rectify quantifiable nonmaterial nonconformities related to the Bid Price. To this effect, the Bid Price shall be adjusted, for comparison purposes only, to reflect the price of a missing or non-conforming item or component. The adjustment shall be made using the method indicated in Section 3 (Evaluation and Qualification Criteria).

	[bookmark: _Toc319657674]Detailed Evaluation of Technical Bids
	The Employer will carry out a detailed technical evaluation of the Bids not previously rejected as being substantially nonresponsive, to determine whether the technical aspects are in compliance with the Bidding Document. The Bid that does not meet minimum acceptable standards of completeness, consistency, and detail, and the specified minimum and/or maximum requirements for specified functional guarantees, will be treated as nonresponsive and hence rejected. To reach such a determination, the Employer will examine and compare the technical aspects of the bids on the basis of the information supplied by the Bidders, taking into account the following:
overall completeness and compliance with the Employer’s Requirements; deviations from the Employer’s Requirements; conformity of the plant and services offered with specified performance criteria; suitability of the plant and services offered in relation to the environmental and climatic conditions prevailing at the site; and quality, function and operation of any process control concept included in the Bid. The Bid that does not meet minimum and/or maximum acceptable standards of completeness, consistency, and detail will be rejected for non-responsiveness;
type, quantity, and long-term availability of mandatory and recommended spare parts and maintenance services; and
other relevant factors, if any, listed in Section 3 (Evaluation and Qualification Criteria).

	
	Where alternative technical solutions have been allowed in accordance with ITB 13, and offered by the Bidder, the Employer will make a similar evaluation of the alternatives. Where alternatives have not been allowed but have been offered, they shall be ignored.

	[bookmark: _Toc97371041][bookmark: _Toc319657675]Eligibility and Qualification of the Bidder
	The Employer shall determine to its satisfaction during the evaluation of Technical Bids whether a Bidder meets the eligibility and qualifying criteria specified in Section 3 (Evaluation and Qualification Criteria).

	
	The determination shall be based upon an examination of the documentary evidence of the Bidder’s qualifications submitted by the Bidder, pursuant to ITB 15.

	
	An affirmative determination shall be a prerequisite for the opening and evaluation of a Bidder’s Price Bid. A negative determination shall result into the disqualification of the Bid, in which event the Employer shall return the unopened Price Bid to the Bidder.

	
	The capabilities of the manufacturers and subcontractors proposed in its Bid for the major items of plant and services to be used by the Bidders will also be evaluated for acceptability in accordance with Section 3 (Evaluation and Qualification Criteria). Their participation should be confirmed with a letter of intent between the parties, as needed. Should a manufacturer or subcontractor be determined to be unacceptable, the Bid will not be rejected, but the Bidder will be required to propose, without changing its bid price, an acceptable substitute manufacturer or subcontractor meeting the minimum technical specifications stated in Section 6 (Employer’s Requirements). If a Bidder does not provide an acceptable substitute manufacturer or subcontractor by the date and time set in the Employerʼs request for substitution of manufacturer or subcontractor, its Bid may be rejected.
Prior to signing the Contract, the corresponding Appendix to the Contract Agreement shall be completed, listing the approved manufacturers or subcontractors for each item concerned.

	[bookmark: _Toc438532638][bookmark: _Toc319657676]Correction of Arithmetical Errors
	During the evaluation of Price Bids, the Employer shall correct arithmetical errors on the following basis:
where there are errors between the total of the amounts given under the column for the price breakdown and the amount given under the Total Price, the amounts given under the column for the price breakdown shall prevail and the Total Price will be corrected accordingly;
where there are errors between the total of the amounts of Schedule Nos. 1 to 4 and the amount given in Schedule No. 5 (Grand Summary), the total of the amounts of 
Schedule Nos. 1 to 4 shall prevail and the Schedule No. 5 
(Grand Summary) will be corrected accordingly;
if there is a discrepancy between the grand total price given in Schedule No. 5 (Grand Summary) and the bid amount in item (c) of the Letter of Price Bid, the grand total price given in Schedule No. 5 (Grand Summary) will prevail and the bid amount in item (c) of the Letter of  Price Bid will be corrected; and
if there is a discrepancy between words and figures, the amount in words shall prevail, unless the amount expressed in words is related to an arithmetical error, in which case the amount in figures shall prevail subject to (a), (b), and (c) above.

	
	If the Bidder that submitted the lowest evaluated Bid does not accept the correction of errors, its Bid shall be disqualified and its bid security may be forfeited or its Bid-Securing Declaration executed.

	[bookmark: _Toc319657677]Conversion to Single Currency 
	For evaluation and comparison purposes, the currency(ies) of the Bid shall be converted into a single currency as specified in the BDS .   

	[bookmark: _Toc438438858][bookmark: _Toc438532647][bookmark: _Toc438734002][bookmark: _Toc438907039][bookmark: _Toc438907238][bookmark: _Toc319657678]Margin of Preference
	Unless otherwise specified in the BDS, a margin of preference shall not apply.     

	[bookmark: _Toc319657679]Evaluation of Price Bids
	The Employer shall use the criteria and methodologies listed in this clause. No other evaluation criteria or methodologies shall be permitted.

	[bookmark: _Hlt438533055][bookmark: _Toc438532649]
	I. To evaluate a Price Bid, the Employer shall consider the following:
the bid price, excluding provisional sums and the provision, if any, for contingencies in the Price Schedules;
price adjustment for correction of arithmetical errors in accordance with ITB 36.1;
price adjustment due to discounts offered in accordance with ITB 18.7;
price adjustment due to quantifiable nonmaterial nonconformities in accordance with ITB 33.3;
converting the amount resulting from applying (a) to (c) above, if relevant, to a single currency in accordance with ITB 37; and
the evaluation factors indicated in Section 3 (Evaluation and Qualification Criteria).
II. The Employer’s evaluation of a Bid will exclude and not take into account,
0. in the case of Plant and Mandatory Spare Parts (Schedule No. 1) supplied from abroad, all taxes and duties, applicable in the Employer’s country and payable on the Plant and Mandatory Spare Parts if the Contract is awarded to the Bidder; and
0. in the case of Plant and Mandatory Spare Parts (Schedule No. 2) supplied from within the Employer’s country, sales and other taxes, applicable in the Employer’s country and payable on the Plant and Mandatory Spare Parts if the Contract is awarded to the Bidder.

	
	If price adjustment is allowed in accordance with ITB 18.6, the estimated effect of the price adjustment provisions of the Conditions of Contract, applied over the period of execution of the Contract, shall not be taken into account in bid evaluation.

	
	If this Bidding Document allows Bidders to quote separate prices for different lots (contracts), and the award to a single Bidder of multiple lots (contracts), the methodology to determine the lowest evaluated price of the lot (contract) combinations, including any discounts offered in the Letter of Price Bid, is specified in Section 3 (Evaluation and Qualification Criteria).

	
	If the Bid, which results in the lowest Evaluated Bid Price, is seriously unbalanced or front loaded in the opinion of the Employer, the Employer may require the Bidder to produce detailed price analyses for any or all items of the Price Schedules, to demonstrate the internal consistency of those prices with the methods and time schedule proposed. After evaluation of the price analyses, taking into consideration the terms of payments, the Employer may require that the amount of the performance security be increased at the expense of the Bidder to a level sufficient to protect the Employer against financial loss in the event of default of the successful Bidder under the Contract.

	[bookmark: _Toc438438860][bookmark: _Toc438532654][bookmark: _Toc438734004][bookmark: _Toc438907041][bookmark: _Toc438907240][bookmark: _Toc319657680]Comparison of Bids
	The Employer shall compare all substantially responsive Bids to determine the lowest evaluated Bid, in accordance with ITB 39.2.

	[bookmark: _Toc438438862][bookmark: _Toc438532656][bookmark: _Toc438734006][bookmark: _Toc438907043][bookmark: _Toc438907242][bookmark: _Toc319657681]Employer’s Right to Accept Any Bid, and to Reject Any or All Bids
	The Employer reserves the right to accept or reject any Bid, and to annul the bidding process and reject all Bids at any time prior to contract award, without thereby incurring any liability to Bidders. In case of annulment, all Bids submitted and specifically, bid securities, shall be promptly returned to the Bidders.

	F. [bookmark: _Toc438438863][bookmark: _Toc438532657][bookmark: _Toc438734007][bookmark: _Toc438962089][bookmark: _Toc461939621][bookmark: _Toc319657682]Award of Contract

	[bookmark: _Toc438438864][bookmark: _Toc438532658][bookmark: _Toc438734008][bookmark: _Toc438907044][bookmark: _Toc438907243][bookmark: _Toc319657683]Award Criteria
	The Employer shall award the Contract to the Bidder whose offer has been determined to be the lowest evaluated Bid and is substantially responsive to the Bidding Document, provided further that the Bidder is determined to be eligible and qualified to perform the Contract satisfactorily.

	[bookmark: _Toc438438866][bookmark: _Toc438532660][bookmark: _Toc438734010][bookmark: _Toc438907046][bookmark: _Toc438907245][bookmark: _Toc319657684]Notification of Award
	Prior to the expiration of the period of bid validity, the Employer shall notify the successful Bidder, in writing, that its Bid has been accepted. 

	
	At the same time, the Employer shall also notify all other Bidders of the results of the bidding. The Employer will publish in an English language newspaper or well-known freely accessible website the results identifying the Bid and lot numbers, and the following information: (i) name of each Bidder who submitted a bid; (ii) bid prices as read out at bid opening; (iii) name and evaluated prices of each bid that was evaluated; (iv) name of Bidders whose Bids were rejected and the reasons for their rejection; and (v) name of the winning Bidder, and the price it offered, as well as the duration and summary scope of the contract awarded. After publication of award, unsuccessful Bidders may request in writing to the Employer for a debriefing seeking explanations on the grounds on which their Bids were not selected. The Employer shall promptly respond in writing to any unsuccessful Bidder who, after publication of contract award, request for a debriefing. 

	
	Until a formal contract is prepared and executed, the notification of award shall constitute a binding Contract.

	[bookmark: _Toc438438867][bookmark: _Toc438532661][bookmark: _Toc438734011][bookmark: _Toc438907047][bookmark: _Toc438907246][bookmark: _Toc319657685]Signing of Contract
	Promptly after notification, the Employer shall send the successful Bidder the Contract Agreement. 

	
	Within 28 days of receipt of the Contract Agreement, the successful Bidder shall sign, date, and return it to the Employer.

	[bookmark: _Toc438438868][bookmark: _Toc438532662][bookmark: _Toc438734012][bookmark: _Toc438907048][bookmark: _Toc438907247][bookmark: _Toc319657686]Performance Security
	Within 28 days of the receipt of notification of award from the Employer, the successful Bidder shall furnish the performance security in accordance with the conditions of contract, subject to ITB 39.5, using for that purpose the Performance Security Form included in Section 9 (Contract Forms), or another form acceptable to the Employer. 

	
	Failure of the successful Bidder to submit the above-mentioned Performance Security or sign the Contract shall constitute sufficient grounds for the annulment of the award and forfeiture of the bid security or execution of the Bid-Securing Declaration.  In that event, the Employer may award the Contract to the next lowest evaluated Bidder whose offer is substantially responsive and is determined by the Employer to be qualified to perform the Contract satisfactorily.
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[bookmark: sect2bds][bookmark: _Toc438366665][bookmark: _Toc41971239]Section 2 - Bid Data Sheet
This section consists of provisions that are specific to each procurement and supplement the information or requirements included in Section 1 - Instructions to Bidders.
	A.  General

	ITB 1.1
	The number of the Invitation for Bids (IFB) is: (IUL)13-K/13/2020/145

	
	The Employer is: Ministry of Environment, Republic of Maldives 

	
	[bookmark: _Hlk35279088]The name of the international competitive bidding (ICB) is: Design-Build of Male’ and Vilimale’ Waste Transfer Station including supply and installation of Equipment
The identification number of the ICB is:  DBI/01
The number and identification of lots (contracts) comprising this ICB is: one (01) 

	ITB 2.1
	The Borrower is: Republic of Maldives

	
	The name of the Project is: Greater Male’ Environmental Improvement and Waste Management Project
[bookmark: _Hlk38947256]ADB Project No: 51077-0021, Grant No: 0580-MLD

	B.  Contents of Bidding Documents

	ITB 7.1
	Any clarifications to the project may be sent to the address in below on or before 14:00 Hours Maldivian Time on Monday, 28 June 2020
For clarification purposes only, the Employer’s address is: 
	Attention:
	Ms. Fathimath Rishfa Ahmed

	
	Procurement Executive

	
	

	Address: 
	National Tender

	
	Ministry of Finance, Ameenee Magu 

	City:
	Male’

	ZIP Code:
	20379

	Country:
	Maldives

	Telephone:
	(960) 334 9101, (960) 334 9106 
E-mail: mohamed.mafaaz@finance.gov.mv
CC: tender@finance.gov.mv 




	ITB 7.4
	A pre-bid meeting will be held online, details of which will be provided to all registered Bidders as well as Bidders who submit by email their interest to attend the meeting before 1400 hours on 22nd June 2020. Any clarifications with regards to the pre-bid meeting may be sent to the email addresses above by 15th June 2020.
A Site Visit WILL NOT be conducted by the Employer - 

	C.  Preparation of Bids

	ITB 11.2 (k)
	The Bidder shall submit with its Technical Bid the following additional documents:
1. Tax Registration Certificate
2. Certificates of qualification / experience and documents as required for various criteria mentioned in Section 3 of the bidding document. 
3. Brochures of equipment and vehicles and materials to be supplied. 
4. Bid Security as prescribed in the bidding document. 
5. Information on after sales service providers for equipment / Vehicles supplied in the package. 
6. Power of Attorney or Authorization to sign
Note: 
International foreign companies who are already engaged in any work in Maldives, or have re-registered their entity in the Maldives, or have incorporated a company in Maldives shall submit GST registration certificate along with Tax registration certificate as stipulated in point 2.
Winning bidder shall be eligible to pay local taxes under tax regulations of the Maldives. For more information please visit: https://www.mira.gov.mv/
Prior to bid submission, international bidders shall seek all applicable foreign investment registration requirements of Maldives which may be required during contract award. For more information please visit: http://www.trade.gov.mv/ 

	ITB 11.3 (d)
	The Bidder shall submit with its Price Bid the following additional documents: 
Nil

	ITB 12.1
	The units and rates in figures entered into the Price Schedules should be typewritten or if written by hand, must be in print form. Price Schedules not presented accordingly may be considered nonresponsive.

	ITB 13.1
	Alternative bids shall not be permitted.

	ITB 13.2
	Alternatives to the Time Schedule shall not be permitted.

	ITB 13.4
	Alternative technical solutions shall not be permitted for the following parts of the plant and services: None

	ITB 16.1 (b)
	The period following completion of plant and services in accordance with provisions of the contract shall be 10 years

	ITB 18.1
	Bidders shall quote for the entire plant and services on a single responsibility basis.
The following components or services will be provided under the responsibility of the Employer: 
None

	ITB 18.4
	This item has been amended as follows:
In the Schedules, Bidders shall give the required details and a breakdown of their prices as follows:
Equipment / Vehicles to be Supplied from Abroad (Schedule No. 1): 
the price of the plant shall be quoted as per INCOTERMS 2010 – DDP;
all customs duties and other taxes paid or payable in the Employer’s country on the equipment / Vehicles if the contract is awarded to the Bidder; and 
the total price for the Equipment / Vehicles listed.
Equipment / Vehicles Supplied from Within the Employer’s Country (Schedule No. 2):
the price of the plant shall be quoted on an Ex-Works basis as per INCOTERMS 2010, including all customs duties and sales and other taxes already paid or payable on the components and raw material used in the manufacture or assembly of equipment / Vehicles quoted on Ex-Works 
sales tax and other taxes, transportation and installation costs payable in the Employer’s country on the plant if the contract is awarded to the Bidder, and 
the total price for the equipment / Vehicles. 
Design Services. (Schedule No. 3). Rates or prices shall include all taxes, duties, levies, and charges payable in the Employerʼs country as of 28 days prior to the deadline for submission of Bids.
Construction Works, Installation and Services. (Schedule No. 4) shall be quoted separately and shall include rates or prices for all materials, local transportation of material, insurance, and other services incidental to construction of required structures, , all labor, contractor’s equipment, temporary works, materials, consumables, and all matters and things of whatsoever nature for complete construction of the structures as indicated in Employers’ requirement, including operations and maintenance services, the provision of documentations, lists, tests,  etc., where identified in section 6, as necessary for the proper execution of the installation and other services, including all taxes, duties, levies, and charges payable in the Employer’s country as of 28 days prior to the deadline for submission of bids.
NOTE! All prices shall be quoted inclusive of all applicable local taxes and GST. 
Where bid prices quoted is not indicated or mentioned as “exclusive” of GST or local taxes, the Purchaser have the right to take the quoted bid price deemed to be inclusive of GST and all applicable local taxes.


	ITB 18.4(a)(i)
	The Incoterm for quoting equipment (if any) to be supplied from abroad is: DDP (Delivery Duty Paid) Male’ (INCOTERM 2010)

	ITB 18.4 (b) (i) 
	0. the price of the plant shall be quoted on an Ex-works Incoterm basis (Incoterm 2010), including all customs duties and sales and other taxes already paid or payable on the components and raw material used in the manufacture or assembly of plant quoted. (i.e .All responsibilities will lie with the contractor) 

	ITB 18.6
	The prices quoted by the Bidder shall be Adjustable  
The formula for adjusting the prices and explanatory details are specified in the Special Conditions of Contract (SCC) Clause 11.2 and Appendix 2 of Contract Agreement. Bidder shall fill out the Tables of Adjustment Data in Section 4 (Bidding Forms).”

	ITB 19.1 
	The currencies of the Bid shall be as follows:
(a)  The prices shall be quoted either in the currency of the Bidder's home country, or in any fully convertible currency of up to three foreign currencies.
(b)   A Bidder expecting to incur a portion of its expenditures in the performance of the Contract in more than one currency, and wishing to be paid accordingly, shall so indicate in the Schedule of Prices and the Letter of Price Bid.
(c) 	If some of the contract expenditures related to Design, Installation and Other Services are to be incurred in the Employer's country, such expenditures shall be quoted in either foreign and/or local currency, depending upon the currency in which the costs are to be incurred.
(d)   Bidders may be required by the Employer to clarify their local and foreign currency requirements, and to substantiate that the amounts included in the Price Schedules are reasonable and responsive to ITB 18.1 in which case a detailed breakdown of its foreign currency requirements shall be provided by the Bidder
(e)	During the performance of the contract, the foreign currency portions of the outstanding balance of the Contract Price may be adjusted by agreement between the Employer and the Contractor to reflect any changes in foreign currency requirements for the contract. Any such adjustment shall be effected by comparing the amounts quoted in the bid with the amounts already used in the Facilities and the Contractor's future needs for imported items.

	ITB 20.1
	The bid validity period shall be 120 days from the date of submission of bid.

	ITB 21.1
	The Bidder shall furnish a bid security of an amount of USD 150,000. (United States Dollars One Hundred and Fifty Thousand)

	ITB 21.2
	 Not Applicable.

	ITB 21.3 
	(a) Unconditional Bank Guarantee 
(b) deleted 
(c) deleted 

	ITB 21.4
	Subject to the succeeding sentences, any bid not accompanied by an irrevocable and callable bid security shall be rejected by the Employer as nonresponsive. If a Bidder submits a bid security that (i) deviates in form, amount, and/or period of validity, or (ii) does not provide sufficient identification of the Bidder (including, without limitation, failure to indicate the name of the Joint Venture or, where the Joint Venture has not yet been constituted, the names of all future Joint Venture Partners), the Employer shall request the Bidder to submit a compliant bid security within 14 days of receiving such a request. Failure to provide a compliant bid security within the prescribed period of receiving such a request shall cause the rejection of the Bid.

	ITB 22.1
	In addition to the original Bid, the number of additional copies required is: one Authentic Hard Copy (stamped), and one Authentic Soft Copy (stamped and scanned)

	ITB 22.2
	The written confirmation of authorization to sign on behalf of the Bidder shall consist of:
An organizational document, board resolution or its equivalent, or power of attorney specifying the representative’s authority to sign the Bid on behalf of, and to legally bind the Bidder. If the Bidder is an intended or an existing Joint Venture, the power of attorney should be signed by all partners and specify the authority of the named representative of the Joint Venture to sign on behalf of, and legally bind the intended or existing Joint Venture. If the Joint Venture has not yet been formed, also include evidence from all proposed Joint Venture partners of their intent to enter into a Joint Venture in the event of a contract award in accordance with ITB 11.2.

	ITB 22.2
	The Bidder shall submit an acceptable authorization within 14 days.

	D.  Submission and Opening of Bids

	ITB 23.1
	Bidders shall not have the option of submitting their bids electronically.

	ITB 23.1 (b)
	If Bidders shall have the option of submitting their bids electronically, the electronic bidding submission procedures shall be: Not Applicable 

	ITB 24.1 
	For bid submission purposes only, the Employer’s address is 
Attention: Ms. Fathimath Rishfa Ahmed, 
Procurement Executive 
Address: National Tender,
Ministry of Finance 
Ameenee Magu, 
City: Male
ZIP code: 20379
Country: Maldives
The deadline for bid submission is
Date: 20th July 2020
Time: 1100 hours Maldivian Time

	ITB 27.1
	The bid opening of Technical Bids shall take place at
National Tender 
Ministry of Finance 
Ameenee Magu, 
City: Male
ZIP code: 20379
Country: Maldives
Date: 20th July 2020
Time: Immediately after deadline for Bid submission.

	ITB 27.1
	Electronic bid opening procedure shall be as follows: Not applicable

	ITB 27.5
	The Letter of Technical Bid shall be initialed by three (3) representatives of the Employer attending Technical Bid opening.

	ITB 27.10
	The Letter of Price Bid and Price Schedules shall be initialed by three (3) representatives of the Employer attending the Price Bid opening.

	E.  Evaluation and Comparison of Bids

	ITB 37.1
	The currency that shall be used for bid evaluation and comparison purposes to convert all bid prices expressed in various currencies into a single currency is: USD (United States dollar).
The source of the selling exchange rate shall be: Maldives Monetary Authority (MMA), Republic of Maldives
The date for the selling exchange rate shall be: 28 days prior to the deadline of the submission of the bid.

	ITB 38.1
	A margin of preference shall not apply.
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[bookmark: _Toc105992444]1.	EVALUATION
[bookmark: _Toc105992445]1.1	Technical Evaluation
Bidder’s shall complete and submit the documentation defined in Section 4 in accordance with the criteria detailed in Section 3. In addition to the criteria listed in ITB 34.1 (a) –(b), other relevant factors are as follows: 
[bookmark: _Toc105992446]1.2	Alternative Technical Solutions
Technical alternatives, if permitted under ITB 13.4, will be evaluated as follows:
Not Applicable
1.3	Economic Evaluation
In addition to the criteria listed in ITB 39.2 I (a)–(e), other relevant factors are as follows:
[bookmark: _Toc106166550]Adjustments in price that result from the procedures outlined below shall be added, for purposes of comparative evaluation only, to arrive at an “Evaluated Bid Price.” Bid prices quoted by Bidders shall remain unaltered.
1.3.1	Quantifiable Deviations and Omissions
Quantifiable Deviations and Omissions from the contractual obligations: the evaluation shall be based on the evaluated cost of fulfilling the contract in compliance with all contractual obligations under this Bidding Document.
Pursuant to ITB 33.3, the cost of all quantifiable nonmaterial nonconformities or omissions from the contractual and commercial conditions shall be evaluated. The Employer will make its own assessment of the cost of any nonmaterial nonconformities and omissions for the purpose of ensuring fair comparison of Bids.

[bookmark: _Toc106166551]1.3.2	Time Schedule
Time to complete the plant and services from the effective date specified in Article 3 of the Contract Agreement for determining the time for completion of pre-commissioning activities is: 730 days.
No credit will be given for earlier completion. 
[bookmark: _Toc106166552]1.3.3	Operating and Maintenance (O&M) Costs 
Not Applicable
[bookmark: _Toc106166553]1.3.4	Functional Guarantees of the Facilities
Not Applicable
[bookmark: _Toc106166554]1.3.5	Work, Services, Facilities, etc., to Be Provided by the Employer
Not Applicable 
[bookmark: _Toc106166555]1.3.6	Specific Additional Criteria
Not Applicable
1.3.7	Domestic Preference
A Margin of Preference shall not be applied. 
[bookmark: _Toc105992447][bookmark: _Toc78774491]1.4	Multiple Contracts
Not Applicable


[bookmark: _Toc105992448]2.	QUALIFICATION
It is the legal entity or entities comprising the Bidder, and not the Bidder’s parent companies, subsidiaries, or affiliates, that must satisfy the qualification criteria described below. 
[bookmark: _Toc105992449]2.1	Eligibility

	Criteria
	Compliance Requirements
	Documents

	Requirement
	Single Entity
	Joint Venture
	Submission Requirements

	
	
	All Partners Combined
	Each       Partner
	One         Partner
	


[bookmark: _Toc105992450]2.1.1	Nationality
	Nationality in accordance with ITB Subclause 4.2.
	must meet requirement
	must meet requirement
	must meet requirement
	not applicable
	Forms
 ELI - 1; ELI - 2
with attachments


[bookmark: _Toc105992451]2.1.2	Conflict of Interest
	No conflicts of interest in accordance with ITB Subclause 4.3.
	must meet requirement
	must meet requirement
	must meet requirement
	not applicable
	Letter of Technical Bid


[bookmark: _Toc105992452]2.1.3	ADB Eligibility
	Not having been declared ineligible by ADB, as described in ITB Subclause 4.4.
	must meet requirement
	must meet requirement
	must meet requirement
	not applicable
	Letter of Technical Bid


[bookmark: _Toc105992453]2.1.4	Government-Owned Enterprise
	Bidder required to meet conditions of ITB Subclause 4.5.
	must meet requirement
	must meet requirement
	must meet requirement
	not applicable
	Forms ELI - 1; ELI - 2
with attachments


[bookmark: _Toc105992454]2.1.5	United Nations Eligibility
	Not having been excluded by an act of compliance with a United Nations Security Council resolution in accordance with ITB Subclause 4.7.
	must meet requirement
	must meet requirement
	must meet requirement
	not applicable
	Letter of Technical Bid



[bookmark: _Toc105992455]2.2	Pending Litigation and Arbitration

Pending litigation and arbitration criterion shall not apply.

[bookmark: _Toc105992456]2.3 	Financial Situation
[bookmark: _Toc78774501]2.3.1	Historical Financial Performance
	Criteria
	Compliance Requirements
	Documents

	Requirement
	Single Entity
	Joint Venture
	Submission Requirements

	
	
	All Partners Combined
	Each       Partner
	One         Partner
	

	Submission of audited financial statements or, if not required by the law of the Bidder’s country, other financial statements acceptable to the Employer, for the last three (3) years to demonstrate the current soundness of the Bidder’s financial position. As a minimum, the Bidder’s net worth for the last year calculated as the difference between total assets and total liabilities should be positive.
	must meet requirement
	not applicable
	must meet requirement
	not applicable
	Form FIN - 1    with attachments


2.3.2	Average Annual Turnover
	Criteria
	Compliance Requirements
	Documents

	Requirement
	Single Entity
	Joint Venture
	Submission Requirements

	
	
	All Partners Combined
	Each       Partner
	One         Partner
	

	Minimum average annual turnover of US$ 9,150,000 calculated as total certified payments received for contracts in progress or completed, within the last three (3) years.
	must meet requirement
	must meet requirement
	must meet
 25%
 of the requirement
	must meet 
40% 
of the requirement
	Form FIN - 2




[bookmark: _Toc78774503]2.3.3	Financial Resources
	Criteria
	Compliance Requirements
	Documents

	Requirement
	Single Entity
	Joint Venture
	Submission Requirements

	
	
	All Partners Combined
	Each       Partner
	One         Partner
	

	For Single Entities:
The Bidder must demonstrate that its financial resources defined in FIN - 3, less its financial obligations for its current contract commitments defined in FIN - 4, meet or exceed the total requirement for the Subject Contract of USD 1,525,000
	must meet requirement
	not applicable
	not applicable
	not applicable
	Form FIN – 3 and Form FIN - 4

	For Joint Ventures:
(1) One partner must demonstrate that its financial resources defined in FIN - 3, less its financial obligations for its own current contract commitments defined in FIN - 4, meet or exceed its required share of USD 610,000 from the total requirement for the Subject Contract.
AND
	 not applicable
	not applicable
	 not applicable
	must meet 
40% 
of the requirement
	 Form FIN – 3 and Form FIN - 4

	(2) Each partner must demonstrate that its financial resources defined in FIN - 3, less its financial obligations for its own current contract commitments defined in FIN - 4, meet or exceed its required share of USD 381,250 from the total requirement for the Subject Contract.
AND
	not applicable
	 not applicable
	must meet
 25%
 of the requirement
	must meet
 25%
 of the requirement
	Form FIN – 3 and Form FIN - 4

	(3) The joint venture must demonstrate that the combined financial resources of all partners defined in FIN - 3, less all the partners’ total financial obligations for the current contract commitments defined in FIN - 4, meet or exceed the total requirement for the Subject Contract of USD 1,525,000
	not applicable
	must meet requirement
	not applicable
	not applicable
	Form FIN – 3 and Form FIN - 4


[bookmark: _Toc105992460][bookmark: _Toc438266927][bookmark: _Toc438267901][bookmark: _Toc438366667][bookmark: _Toc470507660][bookmark: _Toc473868299][bookmark: _Toc496006436][bookmark: _Toc496006837][bookmark: _Toc496113488][bookmark: _Toc496359160][bookmark: _Toc496414656][bookmark: _Toc496618515][bookmark: _Toc496965962][bookmark: _Toc496966085][bookmark: _Toc496966412][bookmark: _Toc498849202][bookmark: _Toc498849456][bookmark: _Toc498850079][bookmark: _Toc498851684][bookmark: _Toc499021790][bookmark: _Toc499023473][bookmark: _Toc501529955][bookmark: _Toc503874232]2.4	Bidder’s Experience
[bookmark: _Toc78774506]2.4.1	Contracts of Similar Size and Nature
	Criteria
	Compliance Requirements
	Documents

	Requirement
	Single Entity
	Joint Venture
	Submission Requirements

	
	
	All Partners Combined
	Each       Partner
	One         Partner
	

	Participation in at least one contract that has been successfully or substantially completed within the last five (5) years and that is similar to the proposed contract, where the value of the Bidder’s participation exceeds USD 9,760,000. The similarity of the Bidder’s participation shall be based on the physical size, nature of works, complexity, methods, technology or other characteristics as described in Section 6 (Employer’s Requirements).
	must meet requirement
	must meet requirement as follows:
Any one partner of the JV must meet requirement 
	not applicable
	not
applicable
	Form EXP - 1



[bookmark: _Toc78774508]2.4.2	Experience in Key Activities 
(Must be complied with by the Bidder. In case of a Joint Venture Bidder, at least one of the partners must have experience in the key activity. If the activity can be subcontracted, the requirement must be specified in criterion 2.5 of Section 3.)

	Criteria
	Compliance Requirements
	Documents

	Requirement
	Single Entity
	Joint Venture
	Submission Requirements

	
	
	All Partners Combined
	Each       Partner
	One         Partner
	

	For the above or other contracts executed during the period stipulated in 2.4.1 above, a minimum experience in the following key activities:
	must meet
requirements
	not applicable
	not applicable
	must meet
requirements
	Form EXP - 2

	1. Design and build of at least one multi-stogrey building with min 5 floors with all electrical, water supply, wastewater and drainage, with off parking including ramp;
	
	
	
	
	

	2. Design, supply, installation, testing and commissioning of at least 1 escalator.
	
	
	
	
	


[bookmark: _Toc105992467]2.5	Subcontractors
Subcontractors or Manufacturers for the following major items of plant and services must meet the following minimum criteria, herein listed for that item. Failure to comply with this requirement will result in rejection of the subcontractor but not the Bidder.
	Item No.
	Description of Item
	Minimum Criteria to be met
	Documents
Submission Requirements

	1
	· Steel shed constructions, 
· general civil works (concrete foundations), 
·  finishing works (plastering, tiling, HVAC) electrical works.
	Subcontractor must have the experience of having completed at least one contract of size and complexity similar to the proposed subcontract (i.e 3 floor building or more) within the last five (5) years
	Form EXP-3

	2
	· Elevator Specialists
	Subcontractor must have the experience of having completed at two installations of the same size and complexity similar to the proposed subcontract
	Form EXP-3

	3
	· Weighbridge installation and calibration
	Subcontractor must have the experience of having completed at two installations of the same size and complexity similar to the proposed subcontract
	Form EXP-3



In the case of a Bidder who offers to supply and install major items of plant under the contract, which the Bidder did not manufacture or otherwise produce, the Bidder shall provide the Manufacturerʼs authorization, using the form provided in Section 4 (Bidding Forms), showing that the Bidder has been duly authorized by the Manufacturer or producer of the related plant and equipment or component to supply and install that item in the Employerʼs country. Failure to submit the Manufacturer’s authorization at the first instance is considered a minor, nonmaterial omission and shall be subject to clarification. However, failure of the Bidder to submit the omitted authorization shall lead to rejection of the Subcontractor or Manufacturer of the item under evaluation in accordance with ITB 35.4.
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 Design-Build of Male’ and Vilimale’ Waste Transfer Station including supply and installation of Equipment
	Single stage: Two Envelope
Design-Build of Male’ and Vilimale’ Waste Transfer Station including supply and installation of Equipment 	Single stage: Two Envelope
[bookmark: _Toc41971244]







[bookmark: sect4bf][bookmark: sect4]SECTION 4 BIDDING FORMS
Section 4 - Bidding Forms
This section contains the forms to be completed by the Bidder and submitted as part of its Bid.
Table of Forms
Letter of Technical Bid
Letter of Price Bid
Price Schedules Volume 2 SEPARATE FILE
Tables of Adjustment Data Volume 2 SEPARATE FILE
Bid Security
TECHNICAL EVALUATION
Technical Proposal
Site Organization
Method Statement
Mobilization Schedule
Construction Schedule 
Plant
Form PER – 1: Proposed Personnel
Form PER-2 Resume
Proposed Subcontractors and/or Manufacturers
Manufacturer's Authorization
Functional Guarantee of the Proposed Facilities
Quality Plan Outline
Health, HIV & Safety Plan Outline
Environmental Management Plan Outline
Gender Management Plan Outline
BIDDER’S QUALIFICATION
Form ELI - 1: 
Form ELI - 2: 
Form FIN - 1: 
Form FIN - 2: 
Form FIN – 3: 
Form FIN- 4: 
Form FIN - 5: 
Form EXP – 1: 
Form EXP - 2: 
Form EXP - 3: 

	1-1
4-2	Section 4 - Bidding Forms

Section 4 - Bidding Forms	4-1

 Design-Build of Male’ and Vilimale’ Waste Transfer Station including supply and installation of Equipment
	Single stage: Two Envelope
Design-Build of Male’ and Vilimale’ Waste Transfer Station including supply and installation of Equipment 	Single stage: Two Envelope

[bookmark: LOB][bookmark: _Toc39140439][bookmark: _Toc39140966]Letter of Technical Bid

-- Note –
The bidder must accomplish the Letter of Technical Bid on its letterhead clearly showing the bidder’s complete name and address.

	Date: 	
	ICB No.: 	
	Invitation for Bid No.: 	

To: [. . . insert complete name of the Employer. . .]

We, the undersigned, declare that: 

(a) We have examined and have no reservations to the Bidding Documents, including Addenda issued in accordance with Instructions to Bidders (ITB) 8.
(b) We offer to design, manufacture, test, deliver, install, pre-commission, and commission in conformity with the Bidding Document the following Plant and Services: Design Build of a Waste transfer station in Male’ and Vilimale’ including supply and installation of Equipment
(c) Our Bid consisting of the Technical Bid and the Price Bid shall be valid for a period of 120 days from the date fixed for the bid submission deadline in accordance with the Bidding Documents, and it shall remain binding upon us and may be accepted at any time before the expiration of that period.
(d) We, including any Subcontractors or Manufacturers for any part of the Contract, have or will have nationalities from eligible countries, in accordance with ITB 4.2. 
(e) We, including any Subcontractors or Suppliers for any part of the Contract, do not have any conflict of interest in accordance with ITB 4.3. 
(f) We are not participating, as a Bidder in more than one bid in this bidding process in accordance with ITB 4.3(e), other than alternative offers submitted in accordance with ITB 13.
(g) Our firm, its affiliates or subsidiaries, including any Subcontractors or Suppliers for any part of the contract, has not been declared ineligible by ADB, under the Employer’s country laws or official regulations or by an act of compliance with a decision of the United Nations Security Council.
(h) [We are not a government-owned enterprise] / [We are a government-owned enterprise but meet the requirements of ITB 4.5].[footnoteRef:2] [2:  	Use one of the two options as appropriate.] 

(i) We agree to permit ADB or its representative to inspect our accounts and records and other documents relating to the bid submission and to have them audited by auditors appointed by ADB.
(j) If our Bid is accepted, we commit to mobilizing key equipment and personnel in accordance with the requirements set forth in Section 6 (Employer’s Requirements) and our technical proposal, or as otherwise agreed with the Employer.






Name 	
In the capacity of 	
Signed 		
Duly authorized to sign the Bid for and on behalf of 	
Date 		
[bookmark: _Toc482500892]
[bookmark: _Toc74019061][bookmark: LOPB]
Letter of Price Bid

PLEASE SEE VOLUME 2, PRICE SCHEDULES
[bookmark: _Toc39139452][bookmark: _Toc39140142]SEPARATE FILE
[bookmark: _Toc106000139][bookmark: BIDSEC]
Bid Security
Bank Guarantee

	Bank’s name, and address of issuing branch or office[footnoteRef:3]	 [3:  	All italicized text is for use in preparing this form and shall be deleted from the final document.] 


Beneficiary: 	Name and address of the Employer	
Date:	
Bid Security No.: 	

We have been informed that . . . . . name of the bidder. . . . .  (hereinafter called "the Bidder") has submitted to you its bid dated . . . . . . . . . (hereinafter called "the Bid") for the execution of . . . . . . . . name of contract . . . . . . . under Invitation for Bids No. . . . . . . . . . (“the IFB”). 
Furthermore, we understand that, according to your conditions, bids must be supported by a bid guarantee.
At the request of the Bidder, we  . . . . . name of Bank. . . . .  hereby irrevocably undertake to pay you any sum or sums not exceeding in total an amount of . . . . . . . . . .amount in words . . . .  . . . . .  (. . . . . . .amount in figures . . . . . . .  ) upon receipt by us of your first demand in writing accompanied by a written statement stating that the Bidder is in breach of its obligation(s) under the bid conditions, because the Bidder:
(a) has withdrawn its Bid during the period of bid validity specified by the Bidder in the Letters of Technical and Price Bid; or
(b) does not accept the correction of errors in accordance with the Instructions to Bidders (hereinafter “the ITB”); or
(c) having been notified of the acceptance of its Bid by the Employer during the period of bid validity, (i) fails or refuses to execute the Contract Agreement, or (ii) fails or refuses to furnish the Performance Security, in accordance with the ITB.
This guarantee will expire (a) if the Bidder is the successful Bidder, upon our receipt of copies of the Contract Agreement signed by the Bidder and the Performance Security issued to you upon the instruction of the Bidder; or (b) if the Bidder is not the successful Bidder, upon the earlier of (i) our receipt of a copy of your notification to the Bidder of the name of the successful Bidder, or (ii) 28 days after the expiration of the Bidder’s bid.
Consequently, any demand for payment under this guarantee must be received by us at the office on or before that date.
This guarantee is subject to the Uniform Rules for Demand Guarantees, ICC Publication No. 458.[footnoteRef:4] [4:  	Or 758 as applicable.] 

. . . . . . . . . . . Authorized signature(s) and bank’s seal (where appropriate) . . . . . . . . . .

-- Note –
In case of a joint venture, the bid security must be in the name of all partners to the joint venture that submits the bid.
[bookmark: _Toc106000140][bookmark: TECHPROP][bookmark: Technicalrop]
Technical Proposal
For the purpose of a fair and transparent bid evaluation the bidders shall present their technical proposal according to the following Table of Content: Failure to follow these directions may lead to your bid being considered as incomplete and not suitable for evaluation. The technical proposal shall contain details on the following:
1. [bookmark: intro]Introduction
2. [bookmark: critanal]Critical analysis of the Employments Requirements (Section 6)
The bidder shall undertake a critical assessment of the Employer’s Requirements (presented in Section 6), identify preliminary lacks and bottlenecks and suggest solutions or mitigation measures.
3. [bookmark: bidderswork]Bidders work organisation and general project management
The bidder shall describe his intended project and contract management with an organisation chart and intended staffing plan, his procedures for H&S, environment, risk management, liaison with the stakeholders, communication structure and public relations.
The bidder shall set forth his approach on how to seamlessly and coherently design, procure, construct and assembly, and commission the Works
4. [bookmark: msdesign]Methodology/Method statement Design Phase
4.1. Description of preliminary design
The bidder shall provide a first description of his intended site arrangement and describe main work sections as well as intended design parameters
4.2. List of drawings submitted during design phase
The bidder shall provide a list in table form of the intended drawings and other documents to be submitted during design phase (detailed design stage) with the format and scale for each drawing as per ERQ.
5 [bookmark: msbuld]Method Statement Build Phase
5.1. Method statement site organisation
The bidder shall provide a clear and concise description of his intended site organisation including a site organisation layout with all temporary access roads and management, facilities (contractor’s facilities including camp for workers, Employer’s Representative facilities, mixing plants etc..) and an organogram of the intended management staff during construction works. 
5.2. Method statement earthworks
The bidder shall provide a clear and concise description of intended earthworks (cut and filling works).
5.3. Method statement roads and carriageways
The bidder shall provide a clear and concise description of intended work for internal traffic roads, carriageways, parking lots, the material intended to use (asphalt or concrete) and their description according norms and standards
5.4. Method statement civil works
The bidder shall provide a concise description of the intended sequence of the civil works, the interfaces, foundation works etc. 
5.5. Method statement site infrastructure (water supply, rainwater / stormwater drainage, landscaping)
The bidder shall provide a concise statement and description of the intended works for water supply, rainwater and stormwater drainage, the intended type of drainage, the materials used
5.6. Method Statement for Elevator Installation and commissioning
The bidder shall prepare a preliminary programme (Gantt chart or similar)
5.7. Method Statement for Weighbridge Installation and commissioning
The bidder shall provide a concise statement and description of the intended works
6 [bookmark: mobcons]Mobilisation and Construction Work schedule
6.1. Mobilisation: The Bidder must show realistic, adequately detailed mobilisation of staff, resources and equipment and materials to site, identify all significant activities, including sub-contracting activities, take due account of rainy season, environmental constraints, logistics etc).
Construction Work Schedule: 
6.2. Bidders shall describe the methods they will use to carry out the Contract Works on time and to the standards specified and must also submit a program for the Works. Bidders must also describe the means and methods by which the desired results will be achieved in a practicable and efficient manner with the aim to meet the standards specified in the Contract and in Section 6 of the Bid Documents. (5 pages maximum).
[bookmark: _Toc36207201][bookmark: _Toc73758576][bookmark: per1]
Form PER – 1:
Personnel

Bidders should provide the details of proposed personnel and their experience record in the relevant Information Forms below for each of the candidate. 
[bookmark: _Toc36207198][bookmark: _Toc39140440][bookmark: _Toc39140967]Form PER – 1: Proposed Personnel
	1.
	Position

	
	Name 

	2.
	Position

	
	Name 

	3.
	Position

	
	Name 

	4.
	Position

	
	Name

	5.
	Position

	
	Name

	6.
	Position

	
	Name

	7.
	Position

	
	Name

	8.
	Position

	
	Name




[bookmark: _Toc36207199][bookmark: _Toc39140144][bookmark: _Toc39140441][bookmark: _Toc39140968]-- Note --
[bookmark: _Toc36207200][bookmark: _Toc39140145][bookmark: _Toc39140442][bookmark: _Toc39140969]* As listed in Section 6 (Employer’s Requirements).
[bookmark: per2]
Form PER – 2:
Resume of Proposed Personnel
[bookmark: _Toc36207202][bookmark: _Toc39139453][bookmark: _Toc39140146][bookmark: _Toc39140443][bookmark: _Toc39140970]The Bidder shall provide all the information requested below. Use one form for each position.
	Position


	Personnel information
	Name 

	Date of birth

	
	Professional qualifications


	Present employment
	Name of employer


	
	Address of employer


	
	Telephone

	Contact (manager/personnel officer)

	
	Fax

	E-mail

	
	Job title

	Years with present employer



Summarize professional experience in reverse chronological order. Indicate particular technical and managerial experience relevant to the project.

	From
	To
	Company/Project/Position/Relevant Technical and Management Experience

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


[bookmark: _Toc36207203]
[bookmark: equ]
Form EQU:
Equipment
The Bidder shall provide adequate information and details to demonstrate clearly that it has the capability to meet the equipment requirements indicated in Section 6 (Employer’s Requirements), using the Forms below. A separate Form shall be prepared for each item of equipment listed, or for alternative equipment proposed by the Bidder. 
	Item of Equipment


	Equipment Information
	Name of manufacturer


	Model and power rating

	
	Capacity


	Year of manufacture

	Current Status
	Current location



	
	Details of current commitments


	
	

	Source
	Indicate source of the equipment
	o Owned	o Rented	o Leased	o Specially manufactured


Omit the following information for equipment owned by the Bidder.
	Owner
	Name of owner


	
	Address of owner


	
	

	
	Telephone

	Contact name and title

	
	Fax

	Telex

	Agreements
	Details of rental/lease/manufacture agreements specific to the project

	
	



[bookmark: _Toc36207204][bookmark: _Toc39140444][bookmark: _Toc39140971][bookmark: propsc]
Proposed Subcontractors and/or Manufacturers 
[bookmark: _Toc36207205][bookmark: _Toc39139455][bookmark: _Toc39140148][bookmark: _Toc39140445][bookmark: _Toc39140972]for Major Items of Plant and Services
The following Subcontractors and/or Manufacturers are proposed for carrying out the item of the facilities indicated.  Bidders are free to propose more than one for each item.
	Major Items of Plant and Services
	Proposed Subcontractors or Manufacturers
	Nationality

	
	
	

	
	
	

	
	
	



[bookmark: _Toc36207206][bookmark: _Toc39140446][bookmark: _Toc39140973][bookmark: manauth]
Manufacturer's Authorization

Date: [insert date (as day, month and year) of bid submission]
ICB No.: [insert number of bidding process]
To:  [insert complete name of the employer] 
WHEREAS
We [insert complete name of the manufacturer or manufacturer’s authorized agent], who are official manufacturers or agent authorized by the Manufacturer of [insert type of goods manufactured], having factories at [insert full address of manufacturer’s factories], do hereby authorize [insert complete name of the bidder] to submit a bid the purpose of which is to provide the following goods, manufactured by us [insert name and/or brief description of the goods], and to subsequently negotiate and sign the Contract.
We hereby extend our full guarantee and warranty in accordance with Clause 27 of the General Conditions of Contract, with respect to the goods offered by the above firm.
Signed: [insert signature(s) of authorized representative(s) of the manufacturer] 
Name: [insert complete name(s) of authorized representative(s) of the manufacturer]	
Title: [insert title] 
Duly authorized to sign this Authorization on behalf of: [insert complete name of the manufacturer]
Dated on ____________ day of __________________, _______ [insert date of signing]

[bookmark: _Toc36207207][bookmark: _Toc39139457][bookmark: _Toc39140150][bookmark: _Toc39140447][bookmark: _Toc39140974]-- Note --
[bookmark: _Toc36207208][bookmark: _Toc39139458][bookmark: _Toc39140151][bookmark: _Toc39140448][bookmark: _Toc39140975]The bidder shall require the manufacturer to fill out this form in accordance with the instructions indicated. This letter of authorization should be signed by a person with the proper authority to sign documents that are binding on the manufacturer. The bidder shall include it in its bid, if so indicated in the BDS.

[bookmark: func][bookmark: _Toc36207209]
Form FUNC
[bookmark: _Toc39140449][bookmark: _Toc39140976]Functional Guarantee of the Proposed Facilities


NOT USED





[bookmark: _Toc4665508][bookmark: _Toc36207210][bookmark: _Toc39140450][bookmark: _Toc39140977][bookmark: quality]Quality Plan Outline

The Bidder’s Proposed Quality Plan should outline the following. A Final Quality Plan will be required by the Successful Bidder at Contract signing

a. Responsibilities
b. Outline of inspection and test plans
c. Materials sources and certificates
d. Inspection and testing plan for approval of materials prior to loading / shipping
e. Specialist testing providers
f. Communication processes.
g. Audit
h. Reporting


[bookmark: _Toc4665509][bookmark: _Toc36207211][bookmark: health][bookmark: _Toc39140451][bookmark: _Toc39140978]Health, HIV & Safety Plan Outline

The Bidder’s Proposed Health and Safety Plan should outline the following. A Final Health and Safety Plan will be required by the Successful Bidder at Contract signing

a. Responsibilities
b. HIV/AIDS awareness and training
c. Safe work method statements
d. Worker induction and training
e. Emergency action plan
f. First aid facilities
g. records


[bookmark: _Toc4665510][bookmark: _Toc36207212][bookmark: emp][bookmark: _Toc39140452][bookmark: _Toc39140979]Environmental Management Plan Outline

The Bidder’s Proposed Environmental Management Plan should outline the following. A Final Environmental Management Plan will be required by the Successful Bidder at Contract signing

a. Responsibilities
b. Copy of the Contractor’s Environmental Policy
c. Key elements to be addressed in the Construction Environmental Management Plan (CEMP)
d. Worker induction and training
e. Outline of how the Contractor will adhere to the approved CEMP.
f. Inspections and audits
g. Records



[bookmark: _Toc106000152]




[bookmark: _Toc39140454][bookmark: _Toc39140981][bookmark: bidderqual]Bidder’s Qualification
To establish (its) qualifications to perform the contract in accordance with Section 3 (Evaluation and Qualification Criteria) the Bidder shall provide the information requested in the corresponding Information Sheets included hereunder. Bidders must also provide Documentary evidence in support of all claims
[bookmark: eli1][bookmark: _Toc39140455][bookmark: _Toc39140982][bookmark: _Toc36207215]
Form ELI - 1:
[bookmark: _Toc39139466][bookmark: _Toc39140456][bookmark: _Toc39140983]Bidder’s Information Sheet
	Bidder’s Information

	Bidder’s legal name 
	

	In case of a Joint Venture, legal name of each partner
	

	Bidder’s country of constitution
	

	Bidder’s year of constitution
	

	Bidder’s legal address in country of constitution
	

	Bidder’s authorized representative
(name, address, telephone number(s), fax number(s), e-mail address)
	

	Attached are copies of the following documents:
· 1. 	In case of a single entity, articles of incorporation or constitution of the legal entity named above, in accordance with ITB 	4.1 and ITB 4.2
· 2. 	Authorization to represent the firm or Joint Venture named above, in accordance with ITB 22.2
· 3.	In case of a Joint Venture, a letter of intent to form a Joint Venture or Joint Venture agreement, in accordance with ITB 4.1
· 4.	In case of a government-owned enterprise, any additional documents not covered under 1 above required to comply with ITB 4.5



[bookmark: eli2][bookmark: _Toc39140457][bookmark: _Toc39140984][bookmark: _Toc36207216]
Form ELI - 2:
[bookmark: _Toc39139468][bookmark: _Toc39140458][bookmark: _Toc39140985]Joint Venture Information Sheet
Each member of the Joint Venture must fill out this form separately. Subcontractor must fill out this form.
	Joint Venture/Subcontractor Information

	Bidder’s legal name
	

	Joint Venture Partner’s or Subcontractor’s legal name
	

	Joint Venture Partner’s or Subcontractor’s country of constitution
	

	Joint Venture Partner’s or Subcontractor’s year of constitution
	

	Joint Venture Partner’s or Subcontractor’s legal address in country of constitution
	

	Joint Venture Partner’s or Subcontractor’s authorized representative information
(name, address, telephone number(s), fax number(s), e-mail address)
	

	Attached are copies of the following documents:     
· 1.	Articles of incorporation or constitution of the legal entity named above, in accordance with ITB 4.1 and ITB 4.2
· 2.	Authorization to represent the firm named above, in accordance with ITB 22.2
· 3.	In the case of a government-owned enterprise, documents establishing legal and financial autonomy and compliance with 	commercial law, in accordance with ITB 4.5


[bookmark: _Toc39139469][bookmark: _Toc39140459][bookmark: _Toc39140986][bookmark: _Toc36207217]Subcontractors are those listed in Technical Proposal – Proposed Subcontractors and/or Manufacturers for Major Items of Plant and Services. 

[bookmark: fin1][bookmark: _Toc39140460][bookmark: _Toc39140987][bookmark: _Toc36207218]Form FIN - 1:
[bookmark: _Toc39139471][bookmark: _Toc39140461][bookmark: _Toc39140988]Historical Financial Performance
Each Bidder must fill out this form.
In case of a Joint Venture, each Joint Venture Partner must fill out this form separately and provide the Joint Venture Partner’s name below:
Joint Venture Partner: ___________________
	
	Financial Data for Previous 3 Years [$ Equivalent]

	
	Year 1:	
	Year 2:
	Year 3	



Information from Balance Sheet

	Total Assets (TA)
	
	
	

	Total Liabilities (TL)
	
	
	

	Net Worth = TA – TL
	
	
	

	Current Assets (CA)
	
	
	

	Current Liabilities (CL)
	
	
	

	Working Capital = CA – CL
	
	
	


			
	Most Recent
Working Capital
	
	To be obtained for most recent year and carried forward to FIN - 3 Line 1; in case of Joint Ventures, to the corresponding Joint Venture Partner’s FIN – 3.



Information from Income Statement

	Total Revenues 
	
	
	

	Profits Before Taxes
	
	
	

	Profits After Taxes
	
	
	

	· Attached are copies of financial statements (balance sheets including all related notes, and income statements) for the last . . . . . . .  years, as indicated above, complying with the following conditions:
· Unless otherwise required by Section 3 of the Bidding Documents, all such documents reflect the financial situation of the legal entity or entities comprising the Bidder and not the Bidder’s parent companies, subsidiaries, or affiliates. 
· Historical financial statements must be audited by a certified accountant.
· Historical financial statements must be complete, including all notes to the financial statements.
· Historical financial statements must correspond to accounting periods already completed and audited (no statements for partial periods shall be requested or accepted).



[bookmark: _Toc39140462][bookmark: _Toc39140989][bookmark: fin2][bookmark: _Toc36207219]
Form FIN - 2:
[bookmark: _Toc39139473][bookmark: _Toc39140463][bookmark: _Toc39140990]Average Annual Turnover
Each Bidder must fill out this form.
The information supplied should be the Annual Turnover of the Bidder or each member of a Joint Venture in terms of the amounts billed to clients for each year for work in progress or completed, converted to US dollars at the rate of exchange at the end of the period reported.
In case of a Joint Venture, each Joint Venture Partner must fill out this form separately and provide the Joint Venture Partner’s name below:

Joint Venture Partner: ___________________

	Annual Turnover Data for the Last 3 Years

	Year
	Amount
Currency
	Exchange 
Rate
	$
Equivalent

	2019
	
	
	

	2018
	
	
	

	2017
	
	
	

		Average Annual Turnover    
	




[bookmark: fin3][bookmark: _Toc39140464][bookmark: _Toc39140991][bookmark: _Toc36207220]
Form FIN – 3:
[bookmark: _Toc39139475][bookmark: _Toc39140465][bookmark: _Toc39140992]Availability of Financial Resources
Bidders must demonstrate sufficient financial resources, usually comprising of Working Capital supplemented by credit line statements or overdraft facilities and others to meet the Bidder’s financial requirements for
(a) its current contract commitments, and 
(b) the subject contract.
In case of a Joint Venture, each Joint Venture Partner must fill out this form separately and provide the Joint Venture Partner’s name below:
Joint Venture Partner: ___________________
	Financial Resources

	No.
	Source of financing
	Amount ($ equivalent)

	1
	Working Capital (to be taken from FIN - 1)
	

	2
	Credit Linea
	

	3
	Other  Financial Resources
	

	
Total Available Financial Resources
	



[bookmark: _Toc36207221][bookmark: _Toc39139476][bookmark: _Toc39140466][bookmark: _Toc39140993]a 	To be substantiated by a letter from the bank issuing the line of credit.
[bookmark: fin4][bookmark: _Toc39140467][bookmark: _Toc39140994][bookmark: _Toc36207222]
Form FIN- 4:
[bookmark: _Toc39139478][bookmark: _Toc39140468][bookmark: _Toc39140995]Financial Requirements for Current Contract Commitments
Bidders (or each Joint Venture partner) should provide information on their current commitments on all contracts that have been awarded, or for which a letter of intent or acceptance has been received, or for contracts approaching completion, but for which an unqualified, full completion certificate has yet to be issued.
In case of a Joint Venture, each Joint Venture Partner must fill out this form separately and provide the Joint Venture Partner’s name below:
Joint Venture Partner: ___________________
	Current Contract Commitments



	No.
	Name of Contract
	Employer’s
Contact 
(Address, Tel, Fax)
	Contract Completion
Date
	Outstanding Contract 
Value
(X) a
	Remaining Contract Period in months (Y) b
	Monthly Financial Resources Requirement
(X / Y)

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	

	Total Monthly Financial Requirement for Current Contract Commitments
	$ . . . . . . . . . . . . . . . . . 



a	Remaining outstanding contract values to be calculated from 28 days prior to the bid submission deadline ($ equivalent based on the foreign exchange rate as of the same date).
b	Remaining contract period to be calculated from 28 days prior to bid submission deadline.
[bookmark: _Toc39140469][bookmark: _Toc39140996][bookmark: fin5][bookmark: _Toc36207223][bookmark: _Toc74021493][bookmark: _Toc74021799][bookmark: _Toc74022170][bookmark: _Toc78006163]

Form FIN - 5:
[bookmark: _Toc39139480][bookmark: _Toc39140470][bookmark: _Toc39140997]Self-Assessment Tool for Bidder’s Compliance to Financial Resources 
This form requires the same information submitted in Forms FIN - 3 and FIN - 4. All conditions of “Available Financial Resources Net of CCC ≥ Requirement for the Subject Contract” must be satisfied to qualify.
Form FIN - 5A: For Single Entities
	For Single Entities:
(A)
	Total Available Financial Resources from FIN – 3
(B)
	Total Monthly Financial Requirement for Current Contract Commitments (CCC) from FIN – 4
(C)
	Available Financial Resources Net of CCC
D = (B - C)
	Requirement
for the Subject Contract
(E)
	Results: 
Yes or No
[D must be greater than or equal to E]
(F)

	
_________
(Name of Bidder)
	

	

	

	
. . . . . . . . . . ._
	



Form FIN - 5B: For Joint Ventures
	For Joint Ventures:
(A)
	Total Available Financial Resources from FIN – 3 
(B)
	Total Monthly Financial Requirement for Current Contract Commitments (CCC) from FIN – 4
(C)
	Available Financial Resources Net of CCC
D = (B - C)
	Requirement
for the Subject Contract
(E)
	Results: 
Yes or No
[D must be greater than or equal to E]
(F)

	One Partner:
	
	
	
	
	

	
____________
(Name of Partner)
	

	

	
	
. . . . . . . . . . . 
	


	Each Partner:
	
	
	
	
	

	
_____________
(Name of Partner 1)
	

	

	

	
. . . . . . . . . . . 
	


	
_____________
(Name of Partner 2)
	

	

	

	
. . . . . . . . . . . 
	


	
_____________
(Name of Partner 3)
	

	

	

	
. . . . . . . . . . . 
	


	All partners 
combined
	
∑ D  = Sum of available financial resources net of current contract commitments for all partners 
	
∑ D  = _______
	
. . . . . . . . . . .  
	



[bookmark: _Toc36207224][bookmark: _Toc39139481][bookmark: _Toc39140471][bookmark: _Toc39140998]- Note -
Form FIN – 5 is made available for use by the bidder as a self-assessment tool, and by the employer as an evaluation work sheet, to determine compliance with the financial resources requirement as stated in 2.3.3. Failure to submit Form FIN - 5 by the Bidder shall not lead to bid rejection.
[bookmark: _Toc39140472][bookmark: _Toc39140999][bookmark: _Toc36207225][bookmark: exp1]
Form EXP – 1:
[bookmark: _Toc39139483][bookmark: _Toc39140473][bookmark: _Toc39141000]Contracts of Similar Size and Nature
Fill out one (1) form per contract.
	Contract of Similar Size and Nature

	Contract No . . . . . . of . . . . .
	Contract Identification
	

	Award Date
	
	Completion Date
	

	Role in Contract
	· Contractor
	· Management Contractor
	· Subcontractor

	Total Contract Amount
	$

	If partner in a Joint Venture or subcontractor, specify participation of total contract amount
	Percent of Total
	Amount

	Employer’s name
Address
Telephone number
Fax number
E-mail
	

	Description of the Similarity in Accordance with Criterion 2.4.1 of Section 3 (Evaluation and Qualification Criteria)

	As per Bid Document Section 3, Criterion 2.4.1
	


[bookmark: _Toc39140474][bookmark: _Toc39141001][bookmark: _Toc36207226][bookmark: exp2]
Form EXP - 2:
[bookmark: _Toc39139485][bookmark: _Toc39140475][bookmark: _Toc39141002]Experience in Key Activities 
Fill out one (1) form per contract.
	Contract with Similar Key Activities

	Contract  No . . . . . . of . . . . .
	Contract Identification
	

	Award Date
	
	Completion Date
	

	Role in Contract
	· Contractor
	· Management Contractor
	· Subcontractor

	Total Contract Amount
	$

	If partner in a Joint Venture or subcontractor, specify participation of total contract amount
	Percent of Total
	Amount

	Employer’s name
Address
Telephone number 
Fax number
E-mail
	

	Description of the Key Activities in Accordance with Criterion 2.4.2 of Section 3 (Evaluation and Qualification Criteria)

	As per Bid Document Section 3, Criterion 2.4.2
	



[bookmark: _Toc39140476][bookmark: _Toc39141003][bookmark: _Toc36207227][bookmark: exp3]
Form EXP - 3:
[bookmark: _Toc39140477][bookmark: _Toc39141004]Subcontractors 
Fill out one (1) form per contract.
	Contract for the Major Items

	Contract No . . . . . . of . . . . . .
	Contract Identification
	

	Award Date
	
	Completion Date
	

	Role in Contract
	· Contractor
	· Management Contractor
	· Subcontractor

	Total Contract Amount
	$

	If partner in a Joint Venture or subcontractor, specify participation of total contract amount
	Percent of Total
	Amount

	Employerʼs name
Address
Telephone number 
Fax number
E-mail
	

	Description of the Major Items in Accordance with Criterion 2.5 of Section 3 (Evaluation and Qualification Criteria)

	
As per Bid Document Section 3, Criterion 2.5
	


[bookmark: _Toc106000153] 
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[bookmark: sect5]Section 5 - Eligible Countries

This Section contains the list of eligible countries.
Regional members
	Members
	Year of membership

	Afghanistan
	1966

	Armenia
	2005

	Australia
	1966

	Azerbaijan
	1999

	Bangladesh
	1973

	Bhutan
	1982

	Brunei Darussalam
	2006

	Cambodia
	1966

	Cook Islands
	1976

	Federated States of Micronesia
	1990

	Fiji
	1970

	Georgia
	2007

	Hong Kong, China
	1969

	India
	1966

	Indonesia
	1966

	Japan
	1966

	Kazakhstan
	1994

	Kiribati
	1974

	Kyrgyz Republic
	1994

	Lao People's Democratic Republic
	1966

	Malaysia
	1966

	Maldives
	1978

	Marshall Islands
	1990

	Mongolia
	1991

	Myanmar
	1973

	Nauru
	1991

	Nepal
	1966

	New Zealand
	1966

	Niue
	2019

	Pakistan
	1966

	Palau
	2003

	Papua New Guinea
	1971

	People's Republic of China
	1986

	Philippines
	1966

	Republic of Korea
	1966

	Samoa
	1966

	Singapore
	1966

	Solomon Islands
	1973

	Sri Lanka
	1966

	Taipei,China
	1966

	Tajikistan
	1998

	Thailand
	1966

	Timor-Leste
	2002

	Tonga
	1972

	Turkmenistan
	2000

	Tuvalu
	1993

	Uzbekistan
	1995

	Vanuatu
	1981

	Viet Nam
	1966


Nonregional members
	Members
	Year of membership

	Austria
	1966

	Belgium
	1966

	Canada
	1966

	Denmark
	1966

	Finland
	1966

	France
	1970

	Germany
	1966

	Ireland
	2006

	Italy
	1966

	Luxembourg
	2003

	The Netherlands
	1966

	Norway
	1966

	Portugal
	2002

	Spain
	1986

	Sweden
	1966

	Switzerland
	1967

	Turkey
	1991

	United Kingdom
	1966

	United States
	1966
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List of abbreviations and acronyms
	ADB
	Asian Development Bank

	DB
	Design-Build

	C&D
	Construction and Demolition

	CIBSE
	Chartered Institution of Building Services Engineers

	EPA
	Environmental Protection Agency (Department of MEE in charge of environmental regulations)

	ER
	Project Manager

	ERQ
	Employer’s Requirements

	ESHS
	Environmental, Social, Health and Safety

	ESMP
	Environmental and Social Monitoring Plan

	FIDIC
	Fédération Internationale des Ingénieurs-Conseils

	GIIP
	Good International Industrial Practice

	GoM
	Government of Maldives

	HSE
	Health Security Environment

	HVAC
	Heating, Ventilation and Air Conditioning

	IEE
	Initial Environmental Examination

	IFC
	International Finance Corporation

	ISO
	International Organisation for Standardisation

	LRA
	Labour Relations Authority

	MoE
	Ministry of Environment (The “Employer”)

	Mg
	Mega-gramm (Tonne equivalent)

	Mgd
	Mega-gramm per day

	Mgy
	Mega-gramm per year

	MNPI
	Ministry of National Planning and Infrastructure

	MoFT
	Ministry of Finance and Treasury

	MoHUD
	Ministry of Housing and Urban Development

	MSW
	Municipal Solid Waste

	MWSC
	Maldives Water and Sewerage Company 

	QA
	Quality Assurance

	QMP
	Quality Management Plan

	SPL
	Sound Pressure Level

	STELCO
	State Electricity Company 

	SWM
	Solid Waste Management

	TS
	Transfer station

	WAMCO
	Waste Management Corporation



Definition

Good International Industry Practice (GIIP): is defined as standards, practices, methods and procedures conforming to the Law and the degree of skill and care, diligence, prudence and foresight which would reasonably and ordinarily be expected from a skilled and experienced person or body engaged in a similar type of undertaking under the same or similar circumstances.

Fully functional or functional: is defined as completely finished (plastering, painting, tiling, electrical works, plugs, switches ceiling light, washing facilities, toilets, window blinds) to allow the employer or his third party to take a practical possession of the infrastructure without furniture or equipment. Furniture and equipment to be provided by the Contractor will explicitly mentioned and described under the respective clauses.
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 Design-Build of Male’ and Vilimale’ Waste Transfer Station including supply and installation of Equipment Single stage: Two Envelope
1. [bookmark: _Toc34806876]Introduction and Background
	Introduction
	The Government of Maldives (GoM) is committed to improve the environmental conditions and strengthen the solid waste management system in the Maldives. As part of the National Waste Management Policy and the Saafu Raaje (the “Clean Maldives” campaign) adopted and initiated in 2015, GoM has taken an initiative to implement the “Greater Malé Environmental Improvement and Waste Management Project” for improving solid waste management (SWM) throughout the country and particularly in the project area with financial support from the Asian Development Bank (hereinafter ADB) and other financial institutions. 

	Background
	As part of its national strategy to achieve efficient public spending on economic and social services, the GoM targeted 70% of its total population to reside in Greater Malé. The plan seeks to create spatial agglomeration and generate economic opportunities for faster growth and poverty reduction. Tourism accounts for 30% of gross domestic product and is expected to expand, particularly in the project area that encompasses Zone 3 (the Maldives is divided into seven zones as shown in the following figure The projected doubling of Malé’s population will significantly increase pressure on already stressed solid waste management services.
Improving SWM in the Greater Malé region is a top priority of the government. The National Waste Management Policy (2015) outlines key principles to improve environmental quality, and the planned Solid Waste Management Act will establish a new legal and institutional framework for the sector. On behalf of GoM, the Ministry of Environment (MoE) launched the Saafu Raajje (“Clean Maldives”) initiative in 2015, a national campaign promoting public awareness of good waste management practices, and in November 2015 a green tax was passed to levy fees on tourist resorts and guesthouses to raise funds for environmental programs.
In 2016 and in 2017 respectively, MoE commissioned a consultancy company to conduct a feasibility study for a Regional Waste Management Center (RWMC) on the island of Thilafushi that is located approx. 7 km east of Malé and to outline a concept design for the future waste transfer system in the project area.
The objective of the project is to establish a sustainable regional SWM system in the Greater Malé region and its inhabited outer islands by:
· Improving collection, transfer, disposal, treatment, recycling, and rehabilitating the existing dumpsite; 
· Strengthening institutional capacities for solid waste services delivery and environmental monitoring; and 
· Improving public awareness in reduce-reuse-recycle (“3R”).
The project is split into two phases (Phase 1, Phase 2). 
Phase 1 supports improved collection, transfer, disposal (through controlled dumpsite management and enhanced logistics), community-based outer island waste management systems, institutional capacity for services delivery, and public awareness raising activities on 3R and enhanced disaster risk management. 
Phase 2 covers i) a Design-Build-Operate (DBO) contract for the development of a Waste-to-Energy (WtE) facility and associated infrastructure including a residual waste landfill, and ii) the rehabilitation of the existing dumpsite adjacent to the WtE DBO Site.

	Stakeholders
	The main stakeholders involved in waste management are:
a) The Ministry of Environment (MoE): Employer and owner of the Works that are the subject of this Contract. (http://www.environment.gov.mv/v2/en/); 
b) The Waste Management Corporation Ltd. (WAMCO, http://wamco.com.mv): The national public corporation in charge of waste management services under the control of MoE in parts of Zone 3 and in the Greater Malé area. WAMCO is bound via a tripartite agreement to MoE and the City Council of Malé; 
c) City Council of Malé (CCM, https://malecity.gov.mv): As per the Decentralization Act (2010) of the Maldives, city or islands councils are responsible for waste management services within their territory. CCM, MoE and WAMCO have concluded a tripartite agreement delegating the service provision to WAMCO. Responsbile for the building permit. 
d) Environmental Protection Agency (EPA, http://en.epa.gov.mv): Responsible for all environmental permits and clearances;
e) Male Water and Sewerage Company Pvt. Ltd. (MWSC, https://www.mwsc.com.mv): Is the main water supplier in the Maldives and operates the water supply system on Thilafushi.

	Current Waste Disposal Practices
	As per current regulations, the waste management in the Maldives is a responsibility of each island which is taken on by the so called island council. While in Malé, Vilimale, Hulhumale and some other islands this responsibility was delegated to WAMCO, waste on other islands is managed by the islands councils and not sent to Thilafushi for final disposal.
To date, the majority of the waste generated within Zone 3 is dumped haphazardly on the island of Thilafushi. Waste of all types from Malé, Hulhumale and Vilimale is delivered by landing crafts, while resorts are using so called “dhonis” which fulfil a dual purpose as supply and waste transfer vehicles. 
Currently WAMCO transfers 350 to 500 Mg per day commingled waste from transfer sites that are located in Malé, Vilimale and Hulhumale to Thilafushi island. Depending on the construction activities, C&D waste can contribute 30 to 50% to this amount. The amount of waste transported from the resorts is uncertain and varies between 10 and 20 dhonis per day having an estimated capacity of up to 2 to 3 Mg. 
The collection coverage in the Greater Malé area is close to 100%. Only in the area of the island of Hulhumale C&D waste (which is dominated by construction waste) is dumped on the island. Collection is carried out either by a door-to-door collection service or by a kerb side collection using conventional refuse collection vehicles (RCV) or small tipping trucks to access the narrow streets in Malé. Preliminary transfer sites have been established on all islands of the Greater Malé area which do not allow the separation of C&D waste and MSW.
The island of Thilafushi itself has been created using both MSW and C&D waste as reclamation material for more than 25 years. Starting in 1992, land has been reclaimed from the lagoons to build up the artificial island. Waste generated in Malé and surroundings was dumped into shallow lagoons which were steadily extended by banking up sand to a berm. Across the island, the height above mean sea level is now about 1 to 2 m. As of 2008 the Municipal Council of Malé which was the then responsible institution for waste collection and disposal started to deliberately burn waste to extend the dump’s lifetime which the current operator, WAMCO, continues practicing. Ongoing smouldering and open fires are a constant nuisance to nearby resorts, have negative impacts on the environment, and creates risks to human health. 

	Future Waste Collection and Transfer
	The city area of Malé is highly congested which poses a significant challenge because of the narrow streets, the vast number of scooters and motorbikes and an almost complete lack of dedicated off-street parking opportunities and finally the overall limited space. The dwelling pattern (mostly 4 to 10 storey apartment blocks) requires WAMCO to deploy a significant number of staff to accommodate the citizens’ attitude who are used to a door-to-door collection service. Notwithstanding the limitations of the environment, during Phase 1 the collection system will be improved to facilitate a daily collection of waste at lower costs with higher vehicle utilisation than currently. 
The collection in Hulhumale and in Vilimale is less challenging because of the ample dwelling pattern on these islands which allows to have a straightforward design of the collection applying either a kerb side collection of waste or collection from collection points which will be placed closed to apartment blocks.
C&D waste is currently collected mostly by private civil contractors that bring the material directly to the transfer station. 
With the inauguration of new transfer stations in Malé and Vilimale and during a later stage in Hulhumale as well, the separation of C&D waste and MSW will commence by providing different tipping bays for these types of waste. 
C&D waste will be processed in a conventional C&D waste processing facility. 
Until the WtE facility will be operational, flammables from the C&D waste processing and MSW (after shredding) will be baled. The bale stock shall be used to compensate any feedstock variations during operations of the WtE plant.



Figure 1.1:: Project area (Zone 3) and waste catchment areas of the Maldives
[image: ]


2. [bookmark: _Toc34806877]Purpose of the Works
	1. General
	The main purpose of the Works is to ensure safe and environmentally friendly solid waste transfer of Household waste, waste similar to Household waste and as a separate stream, Construction and demolition (C&D) waste from Male’ and Vilimale’ to the new rehabilitated waste acceptance area at Thilafushi.
Part1: Transfer station Male’
The future transfer station in Male’ is located on the actual operation site of WAMCO at the western tip of the newly reclaimed industrial village area.
The transfer station shall be designed and built to accommodate an incoming flow of 100-150 trucks of different sizes varying from small to middle size refuse collection vehicles (RCV, body volume 5 m³), very small trucks (350 kg payload) to middle sized dump trucks (max 5 t payload) and, at a smaller number, larger dumps trucks carrying mostly C&D waste (gross load up to 25 tonnes). The RCV’s are WAMCO’s own fleet (actually approx. 30 trucks, in the future increase to 40-45 trucks) and collect and transport waste from the households and similar waste. Whether bigger RCVs (up to 16 m3) will be used as well, is subject to the completion of the new collection concept. 
The other dump trucks (approx. 70-100 per day) are from private parties and transport mainly Construction and Demolition waste and inert type of waste. All trucks should pass a weighbridge, been weighted and controlled and send to a dumping platform (first level) via a two lane ramp. 
Open dump trucks bigger than 5 t containing C&D or inert waste will be diverted directly to a vessel for a loose dumping or in future over the bridge connecting Male’ directly to Thilafushi.
The transfer vessels (landing craft type) will berth directly at the northern tip of the Site and are accessible via landing craft ramp which needs to be upgraded.
All other trucks will dump their waste from the tipping platform into standardized 25 m³ containers. 5 tipping bays should be built for 5 containers. The respective allocation of the containers (for HH waste and for C&D) will be done by the operator (WAMCO) during their day to day business. Household waste will be compacted in the container by a mobile compacting unit (roll packer).
Due to the space constraints on the site an additional parking deck for the small RCVs has to be built (second level). The containers should be partially protected against heavy rainfall by a shed. 
The ground level (traffic area/level 0) shall be paved by a concrete carriageway to allow a safe and proper operation. The western side of the area shall be foreseen to transport the full containers into the dedicated vessels. The site shall be levelled, filled and compacted before concreting the carriageway. An additional increasing of the ramp level (ramp to the dedicated vessels) through reinforcement (L-blocks) shall also to be undertaken. The containers will be transported by a roll-on/roll off truck into the vessel. Incoming truck will manoeuvre on the tipping platform, turn around and drive back out of the area via the second lane. 
Part of the ground floor level (level 0) under the tipping deck will be used for storage of valuable materials which are sold to the citizens via the “WAMCO” shop concept. Citizens could park at a dedicated area next to the staff entrance and could either bring their valuable waste (bulky, WEEE, buckets, etc.) or buy respective valuables. 
As part of the Site, a six storey building dedicated mainly for WAMCO (but also for other waste management related institutions like MoE waste department, EPA) shall be built. This building will accommodate the WAMCO’s collection and operation staff as well as the administration for Male’ waste services. The six storey building shall have a floor dedicated to exhibitions, conferences and awareness purposes. Access to the administration building shall be granted via a restricted access on the southern tip of the site below the transfer deck.
The site shall allow a minimum of small repairing and maintenance work. Due to the narrow space a workshop with two maintenance, repair and cleaning bays shall be build. The workshop shall accommodate two additional offices (for maintenance staff) and a storage space for spare and wear parts. The workshop shall also allow a direct access to the administration building.
The entire site shall be protected by a fence (except the sea side where it’s protected by the natural barrier). Access area at the weighbridge, tipping area and restricted staff access area (below tipping bay) shall be controlled by a CCTV system linked to the entrance/guard office in the administration building
Remaining space is dedicated for parking purposes and some small landscaping measures. The site shall be illuminated adequately to allow a safe operation also during night time. 
All buildings shall be functional and shall have the adequate utilities (potable water, electricity, information & communication, technology, sewerage)
Existing infrastructure such as buildings, sheds, power, water supply etc. shall be dismantled unless of further use for future daily operations (fence and other harmless landscaping measures could be kept after coordination with WAMCO)
A particular attention and a strong coordination should be kept during the construction works in order to allow WAMCO a continuous operation of the site
Part 2: Transfer station Vilimale’
The area in Vilimale is the actual Island waste management operation centre of WAMCO on the island of Vilimale. This center needs an upgrade in order to improve and facilitate the waste transport from Vilimale to Thilafushi via a dedicated vessel which is coasted westward, 40 m outside the Site. Actually, the waste is collected by small waste tricycles or brought by the citizens themselves to a walled area in the middle of the site. This area needs to be upgraded to a tipping platform with an access ramp and covered by a shed. The waste should be dumped into the same normalised 25 m³ container as in Male’ and brought via a roll-on/roll off truck to the vessel. The Site should be improved through pavement of the carriageways, a small 2 storey administration building and a controlled access area with a guardhouse. 
Upgrading the site with supply utilities (potable water, electricity and sewerage) should also be part of the scope of work.



3. [bookmark: _Toc34806878]Scope of the Design-Build Contract
	1. Scope of the Contract
	For the full extent of work refer also to the Drawings, Specification and other associated documents. The following is an outline of included works only and does not purport to be a complete list of all the work required. This list is not in order of construction. The order of construction is to be determined by the Contractor to meet the required delivery dates:
Part 1: Design-Build of Male’ waste transfer station
Detailed und structural design of the complete facility.
Site preparation:
· Deconstruction of existing facilities including disposal of materials and goods in due consultation with the Project Manager
· Earthworks (cut & fill)
· Subgrade preparation including supply of required materials
Civil works (buildings)
· Reception building (supply and installation of a containerised solution) with a weighbridge
· Management building (six storey building)
· Maintenance workshop
· Waste transfer platform
Buildings and infrastructure include foundation, formwork, reinforcement, concrete, all installations and connections (water, wastewater, electricity, HVAC, telecommunication etc.)
Road Construction
· Access traffic roads (concrete or asphalt carriageway)
· Transfer carriageways (concrete)
· internal traffic carriageways (concrete)
· Parking lots 
Miscellaneous infrastructure
· Supply and installation of surface water management and drainage
· Supply and installation of wastewater management and connection to the sewer line 
· Supply and distribution of drinking water and connection to main water supply line
· Supply and distribution of electrical power and connection to main electricity line
· Supply and installation of lighting poles
· Supply and installation of fencing and access gate
· Supply and installation of landscaping measures (planting and gardening
· Supply and installation of a weighbridge
· Supply and installation of a fuel tank station (containerised solution)
Supply and installation of mobile equipment for transfer and management
Part 2 : Design-Build of Vilimale waste transfer station
Detailed und structural design of the complete facility.
Site preparation:
· Deconstruction of existing administration building and storage facilities
· Earthworks (cut & fill)
· Subgrade preparation
Civil works (buildings)
· Guardhouse
· Management and social building (2 storey building)
· Storage she for valuable waste fraction and auxiliaries
· Shed for waste transfer platform
Buildings and infrastructure includes foundation, formwork reinforcement, all installations and connections (water, waste water, electricity, HVAC, telecommunication etc.)
Road Construction
· Transfer carriageways (asphalt ramp)
· internal traffic carriageways (concrete)
· Parking lots 
Miscellaneous infrastructure
· Supply and installation of surface water management and drainage
· Supply and installation of wastewater management and connection to the sewer line
· Supply and distribution of drinking water and connection to main water supply line
· Supply and distribution of electrical power and connection to main electricity line
· Supply and installation of lighting poles
· Supply and installation of fencing and access gate (optional)
· Supply and installation of landscaping measures (planting and gardening
Supply and installation of mobile equipment for transfer and management

	Contract Management
	The project execution shall be supported by an overall contract management including a risk assessment that allows the Contractor to assure a timely delivery of the scope of the Works. The contract management throughout the Contract term shall, without limitation, cover the following:
1. Project and contract management including programme and arrangement for timely delivery of design, procurement, construction, commissioning, reporting and resource management;
1. Quality assurance and management plan;
1. Health and safety management plan;
1. Environmental management plan;
1. Communication management towards the public. 

	Design, Procurement, Manufacturing and Shipment
	These activities shall encompass, but are not limited to the following: 
1. Elaborate the arrangement for the timely design,
1. Prepare all engineering studies needed to complete the project design, including additional surveys (if necessary) such geotechnical, topographic survey or any other relevant studies. 
1. Elaborate the concept and detailed design 
1. Prepare the permitting design documentation. Prepare and obtain all other licenses and statutory approvals;
The Contractor’s responsibilities with respect to design, procurement, shall be embedded in his quality management plan which shall indicate clear responsibilities of all involved parties and assure holding points for all design documents.

	Construction Activities
	The Contractor’s responsibilities during the construction stage shall include but are not limited to the following:
1. Mobilize all Contractor’s Personnel and sub-contractors and erect temporary facilities (if possible and needed).
1. Close coordination of the works with Waste operator WAMCO to allow a day to day business as much as possible.
1. Prepare the Site for construction and manage all construction works on the Site; 
1. Ensuring timely delivery of all Materials and Goods to the Site;
1. Integrate Works to ensure safety of personnel, assets and environment;
1. Connect Site infrastructure to utilities (water, sewerage, power, and telecommunication).

	Commissioning Activities
	The Contractor’s commissioning activities shall, without limitation, consist of:
1. Prepare and submit relevant Contractor’s Documents including commissioning plan and as-built drawings;
1. Carry out pre-commissioning and commissioning



4. [bookmark: _Toc34806879]Basic Design Criteria and Technical Specification
4.1. [bookmark: _Toc34806880]Laws, Regulations, Codes and Standards
	1. General
	The Contractor shall Design and Build the Works in accordance with the Contract Documents, all relevant statutory and regulatory requirements, all applicable permits and consents, and Good International Industry Practice.
During this Period, the Contractor shall apply codes and standards applicable to the Design and Build of buildings in the Maldives environment. If no particular standard or code is specified in these Employer’s Requirements, the Contractor shall apply the following standards (in order of priority):
· Relevant codes and standards of practices of the Maldives
· British standards
· European standards (EN) or similar international standards (e.g American ASME/ASTM, API standards)
· Other international codes of practice (ISO, DIN, etc.)
All codes and standards referred in this specification shall be understood to be the latest version.
Although all applicable codes and standards may not be specifically specified herein, the Contractor shall be responsible for determining the applicable codes, acquiring copies at its sole expense, and complying with the requirements of such codes and standards
Where the requirements of these Employer’s Requirements differ from the requirements of the relevant codes and standards, then the more stringent requirements shall apply.

	2. Design guidelines
	For general Design-Build activities the following guidelines shall be applied (latest version of 2012):
· IFC EHS general guidelines
· IFC EHS sector guidelines : Waste management facilities

	3. Electrical parts
	For Electrical parts the following Codes and Standards shall be applied:
· The guidelines of the Maldives Energy Authority
· The Institute of Electrical and Electronic Engineering (IEEE).
· American National Standards Institute (ANSI).
· The American Society of Mechanical Engineers (ASME).
· International Electrochemical Commission (IEC).

	4. Civil works
	For civil works the following Codes and Standards shall be applied in order of priority:
· Maldives National Building Code Handbook 1st Edition (2008)
· British and International Standards, Codes of Practice, or equivalent European industry recognized Standards and guidance)
· CIBSE guidelines

	5. Earthworks, 
	For  the following Codes and Standards shall be applied in order of priority:
· British standards
· The laws and regulations published by the EPA in particular: Dewatering regulation, Sand mining act, Reclamation and dredging regulation (if needed)

	6. HSE codes and standards
	For Health & Safety and Environment the following codes and standards shall be applied:
· H&S guide of the Maldives association of construction industry
· The laws and regulations published by the EPA
· CDM Regulation (2015)
· ADB Safeguard Policy statement (2009)
· ISO 45001
· Maldives National Building Code (2008) Chapter C- Fire Safety
· British H&S Executive guidelines (EH 44 and HSE Information sheet 36)

	7. Quality assurance
	For Quality Assurance the following code shall apply:
· ISO 9001 or similar international standard.

	8. Labour, employment and professional accreditation
	For labour and employment the following codes and standards shall be applied:
· Employment Act (2008)
· National Building Professional Accreditation Regulation (Jan 2009), MHI, which includes requirements for accreditation, accredited professionals obligations, investigating and hearing complaints.(English)
· Engineering License Regulation (Draft), MEA, which includes responsibility of licensees, licensing process, examination board, civil and criminal responsibilities, code of professional conduct. (English)

	9. Wastewater discharge
	For wastewater discharges into the sea, the following code shall apply unless otherwise specified:
· Water regulations (July 2017), EPA



4.2. [bookmark: _Toc34806881]Site Data
	1. General
	This section lists the relevant site data to be taken into account by the Contractor when designing and building the Works.

	2. Site location
	Part 1 : Male’ industrial village
The proposed site is located at the south side of Male’ city on a newly reclaimed area called industrial village. The site is already in use and is limited on the west side by the seawall boundary, on the north side by the docking area for waste vessels, on the west side by a quay-wall and on the south side by an access road. The site has a surface of approx. 6,100 m² and is currently under use by the Waste Management Corporation.
[image: ]
Figure 1: Site location Male’ TS
Part 2: Vilimale’
The proposed site is located at the south West side of Vilimale’ at the actual site of the Island Waste Management Centre. The site is currently in use by the Waste Management Corporation. The site has an area of approx. 3,500 m².
[image: ]
Figure 2: Site location Vilimale’

	3. Site conditions
	Part 1: Male’ TS
The land plot is a newly reclaimed area (area has been reclaimed on 2016-2017). Land reclamation is usually made by compacted dredged fine coarse material (sea dredged sand) compacted to achieve a building stability. The actual ground level is approx. 1.2 m above mean sea level
Part 2: Vilimale TS
The land plot is part of the island (reclaimed area). Top layer has been already removed during the construction of the facility. The area consists of compacted fine coarse sand with an unknown deepness till reaching the coral reef. Geological profile could be procured upon request by the Contractor. Surface layer could be slightly contaminated by household waste leachate. The actual ground level is approx. 1.5 - 1.7 over main sea level

	4. Meteorological records
	The climate of the Maldives is influenced by the Asian monsoon. The northeast monsoon (December-March) and the southwest monsoon (May-November) with well-defined wet and dry periods. The southwest monsoon is the wetter of the two monsoons and is typically the period when most severe weather events occur. Surface currents and winds, humidity, rainfall, temperature and salinity are strongly affected by the monsoons.

	5. Temperature and rainfall
	Temperatures are relatively constant and range between 25°C and 30°C, with the hottest period occurring in March/April and the coolest, December/January. Monthly rainfall fluctuates between around 20 mm in February to over 300 mm in May, and is over 200 mm for most of the year, the annual average in the Greater Malé area is 2,200mm. Figure 4.2.1 below shows the annual temperature and rainfall pattern in the Greater Malé area



Figure 4.2.1: Annual rainfall and Temperature pattern in the Greater Male‘ Region
[image: ]
	6. Maximum rainfall and return period
	The Contractor shall consider for his design and concepts the particular climate conditions in the Maldives.
Daily rainfall data supplied for Hulhule/Male for the period starting from Jan 1975 to Dec 2016 (42 years) were used to identify maximum annual daily rainfalls and they were subjected to extreme value analysis. Figure 4.2.2 shows annual daily maximum rainfall and Figure 4.2.3 shows distribution extreme rainfall over return period. For design purposes, the Contractor shall use EV1 rainfall distribution and shall consider the values at a recurrence of 25 years. 


Figure 4.2.2: Annual daily maximum rainfall
[image: ]

Figure 4.2.3: Extreme rainfall distribution over a return period
[image: ]
Table 4.2.4: Design rainfall
	Return Period (yr)
	2
	5
	10
	25
	50
	100
	200
	300
	400

	Design Rainfall (mm) EV1 Distribution
	104.8
	130.8
	148.1
	169.9
	186.0
	202.1
	218.0
	227.4
	234.0



	7. Wind
	The prevailing winds are predominantly westerly for much of the year, with easterly winds rare and south-easterly winds almost non-existent. Winds are influenced by the monsoon patterns. Figure 4.2.5 below shows the monthly distribution of wind speeds, and Figure 4.2.6 is a rose diagram, showing the prevailing direction of winds over an annual period.


Figure 4.2.5: Monthly distribution of wind speeds
[image: ]
Figure 4.2.6: Prevailing direction of winds over an annual period
[image: ]
	8. Runoff Coefficient for Storm Water Management
	The main factors to determine the runoff coefficient for a watershed are soil type, land use and slope. In the case of the Maldives, characteristics of soil and slope remain more or less the same among the islands. However, there is significant difference in percentage share of land area being used for residential purpose, commercial activities, agriculture, forest/scrub etc. 
The runoff coefficient is very high for street and roofs. For streets it ranges from 0.70 to 0.95 depending on the type of material (e.g. asphalt, concrete and brick) used for construction whereas it is very low (~0.1) for lawns and parks.
For this project (both sites) the considered area is paved, the run-off coefficient for dimensioning should been taken as 0,95 .

	9. Tidal Regime
	The tidal regime is semi-diurnal – two high and two low tides a day. The range for spring tides is approximately 1m and for neap tides, 0.3m while the extreme range between highest high water and lowest low water is 1.32m at the tidal gauge for the Malé area, on Hulhulé Island. Table below gives the average tide levels at Hulhulé,


Table 4.2.7: Average tide levels at Hulhule’
	Tidal level
	Water level from mean sea level (m)

	Highest High Water (HHW)
	0.62

	Mean Highest High Water (MHHW)
	0.34

	Mean High Water (MHW)
	0.33

	Mean Low Water (MLW)
	-0.36

	Mean Lowest Low Water (MLLW)
	-0.37

	Lowest Low Water (LLW)
	-0.72



	
	Wave heights are also influenced by variations in atmospheric pressure and strong winds.
Atmospheric pressure at sea level at Malé typically varies between 1011 and 1017 hPa, and an increase in air pressure of 1 hPa typically lowers the water level by 1cm. Lower pressures can occur in storm events, and may drop below 1000 hPa, entailing an increase of around 10cm or more, adding to effective storm wave heights.

	
	Surface currents reflect tides and wind, and generally follow the monsoon pattern, with westward currents dominant from January to March, and the reverse between April and December. Current direction and velocity at any one time depends on the interaction between the wind induced prevailing currents and tidal currents. Measurements taken around Thilafushi during June 2017 found current velocities around the island to range between 0.2 m/s and 0.4 m/s –though this gives only a “snapshot” indication.

	10. Climate change and disaster risks.
	As one of the lowest-lying countries in the world (1.5 meters above mean sea level), Maldives is vulnerable to sea level rise and extreme weather events linked to climate change including increased precipitation and storm severity. The eastern side of Maldives including Greater Malé is more exposed to natural hazards (tsunamis, storm surges, flooding, strong winds) than the western side. Specific measures have been included in the project design to protect systems from natural hazards and climate change.

	11. Topographical levels, benchmarks of reference
	Existing topographical survey, levels and benchmarks are provided in Appendix 1.5 (layout drawing)

	12. Sub-surface conditions
	Part 1: Male’ TS
The entire site is a reclaimed area and built up of compacted dredged sea sand. The area is part of the new industrial village in Male and under operation since 2017. For the geological conditions and the planning parameter for bid purposes please refer to Appendix 1.3
Part 2: Vilimale’ TS
The entire site is a former reclaimed area of compacted dredged sea sand. The area and the site are more than then 10 years old and settled. For the geological conditions and the planning parameter for bid purposes please refer to Appendix 1.3
Note: The documents provided in the annexe should be considered by the bidder only for bid purposes. These documents have been provided from nearby geotechnical surveys which represents similar conditions. During the detailed design the contractor has to undertake a geotechnical survey on site to confirm or to update the results.



4.3. [bookmark: _Toc34806882]Design and planning parameter
	1. General
	The following tables and figures presents the general parameter and design criteria which should be used by the contractor for his price schedule, for his preliminary and detailed design


Table 4.1.1: Waste quantity projection to be processed at Male’ TS
	Item
	Unit
	Year

	
	
	2020
	2025
	2030
	2035
	2040
	2045
	2047

	Male’

	Waste generated and collected

	Male'
	Mg/ day
	164
	249
	317
	400
	517
	662
	729

	Service coverage ratio
	%
	98%
	100%
	100%
	100%
	100%
	100%
	100%

	Total HH-waste collected
	Mg/ day
	164
	249
	317
	400
	517
	662
	729

	Market waste
	Mg/ day
	4
	5
	6
	7
	7
	7
	7

	Total HH-waste collected (bins)
	m³/day
	468
	712
	905
	1.142
	1.478
	1.891
	2.082

	Total HH-waste collected (collection vehicle)
	m³/day
	234
	356
	453
	571
	739
	946
	1.041

	Total market waste collected (bins+vehicle)
	m³/day
	8
	11
	12
	13
	14
	14
	14

	C&D waste Male'
	Mg/day
	340
	357
	376
	395
	403
	403
	403

	Vilimale

	Waste generated (households and commercial) 

	Vilimale
	Mg/ day
	7
	10
	12
	15
	19
	23
	25

	Consumption per head 
	kg/day
	0,58
	0,64
	0,69
	0,75
	0,80
	0,86
	0,88

	Waste generated and collected (households and commercial) 

	Vilimale
	Mg/ day
	7
	10
	12
	15
	19
	23
	25

	Service coverage ratio
	%
	90%
	100%
	100%
	100%
	100%
	100%
	100%

	Total HH-waste collected
	Mg/ day
	7
	10
	12
	15
	19
	23
	25

	Total HH-waste collected (bins)
	m³/day
	19
	30
	35
	43
	53
	66
	71

	Total HH-waste collected (collection vehicle)
	m³/day
	9
	15
	18
	21
	27
	33
	36


Table 4.2.2: Waste composition of MSW from households and hotels
	Waste composition
	Household 
%

	Organics
	60

	Garden waste
	10

	kitchen waste
	40

	other organics
	10

	Paper and card board
	10

	Glass
	3

	Plastics
	10

	Metals
	4

	Hazardous waste
	3

	Others (inert and dust)
	10


Table 4.3.3: Planning parameters for TS Male’’
	Inflow vehicles
	Type/Tonnage payload
	2020
	2030
	2047

	
	
	Average units per day1

	HH waste and similar to HH waste

	[image: ]
	Refuse collection vehicles 5 m³
	40
	60
	80

	C&D waste

	[image: ]
	350 kg dump truck
	10
	15
	20

	[image: ]
	1,5 t dump truck
	10
	15
	10

	[image: ]
	2 t dump truck
	50
	60
	70

	[image: ]
	3 t dump truck
	6
	10
	15

	[image: ]
	4 t dump truck
	4
	6
	8

	[image: ]
	5 t dump truck
	10
	15
	20

	Total trucks per day
	130
	180
	220




	
	
	Average units per hr1(assumption 2 shifts = 12 hrs)

	
	Total
	10
	15
	18

	
	Number of tipping bays
	5
	5
	5

	
	
	Worst case scenario : Load of trucks simultaneously 

	[image: ]
	5 t dump truck
	25 t
	25 t
	25 t


1: unit per day means n° of vehicles entering per day (it could be the same vehicle entering many times per day)
	Outflow vehicles
	Type/Tonnage payload
	units

	[image: ]
	Roll-on/roll off trucks including container
Payload: 12-13 t
	2

	Other vehicles operating at ground level
	
	

	[image: ]
	Roll packer
	2
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	Wheel loader
	1
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	Forklift
	1



	Load assumptions for buildings and infrastructure
	Distributed load
	Point load

	
	Qk  [kN/m²]
	Qk [kN]

	Deadloads for material

	Administration building:
· Completely enclosed
· Reinforced concrete framework 
· Reinfiorced concrete slabs
· Floor screed, waterproof course
· Floor ceramic tiles
· Floor impact insulation
· Suspended ceiling
· Brick walls
· Outer and inner plastering
· Windows and doors : Aluminium frame
· Flat walkable roof
Workshop:
Offices
· Completely enclosed
· Partial reinforced concrete framwork
· Reinforced concrete slabs
· Brick walls partially
· Office part : floor screed, floor ceramic tiles, floor impact insulation, suspended ceiling
Maintenance hall
· Steelframe
· Concrete slab with epoxy/industrial screed
· Sandwich wall paneels
· Ribbed roof (non walkable roof 20-30°)
· Water proof isolation
· Roller shutter gates
· Windows and doors: aluminium frame
Transfer and parking deck
· Open framework construction
1st level tipping deck
· Concrete L-Blocks or similar concrete walls
· Partially filled with earth/debris C&D waste
· Concrete carriageways including steel guardrails
· Rainwater gutter
· Ribbed roof over container tipping area
2nd level parking deck
· Steel framework
· Concrete carriageways including steel guardrail
· Waterproofing
	According Maldivian regulation, British standards or similar

	Live Loads

	General

	Windload horizontal
	According site data description, alternatively wind speed 32 m/s
	-

	Administration building

	Entrance area/reception floor
	5
	4

	Canteen/accomodation floor
	3
	4

	Office levels
	3
	2

	Exhibition/showroom/school education center
	6
	7

	Rooftop (walkable)
	5
	4

	Workshop

	Office level
	3
	2

	Maintenance floor
	5
	45

	Rooftop (non walkable)
	0,75
	1,5

	Transfer and parking deck

	1st level tipping deck
	7
	50

	2nd level parking deck
	6
	45


Other planning parameters
	Water consumption

	Office building (including staff accommodation & canteen)
	6,000 l/day

	Workshop
	1,000 l/day

	Sewerage water

	According design criteria and technical specifications for conventional gravity sewerage systems published by EPA (as per Annex 1.4) or 100% of water consumption 

	Electrical demand (for bid purposes)

	Office building (including staff accommodation & canteen) and transfer deck
	100 kW

	Workshop
	90 kW


Table 4.3.4: Planning parameters for Part 2 TS Vilimale’
	Inflow vehicles
	Type/Tonnage payload
	2020
	2030
	2047

	
	
	Average units per day1

	HH waste and similar to HH waste

	

	Waste collection tricycles
	10
	10
	10
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	Refuse collection vehicles 5 m³
	-
	1
	2

	C&D waste

	[image: ]
	350 kg dump truck
	2-5

	Total trucks per day
	10-15
	10-15
	10-15



	
	
	Average units per hr1(assumption 1 shifts = 6 hrs)

	
	Total
	2-3
	2-3
	2-3

	
	Number of tipping bays
	1 area with maximum 3 containers put alongside the area


1: unit per day means n° of vehicles entering per day (it could be the same vehicle entering many times per day)
	Outflow vehicles
	Type/Tonnage payload
	unit
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	Roll-on/roll off trucks including container
Payload: 12-13 t
	1



	Load assumptions for buildings and infrastructure
	Distributed load
	Point load

	
	Qk  [kN/m²]
	Qk [kN]

	Deadloads for material

	Administration building:
· Completely enclosed
· Reinforced concrete framework 
· Reinfiorced concrete slabs
· Floor screed, waterproof course
· Floor ceramic tiles
· Floor impact insulation
· Suspended ceiling
· Brick walls
· Outer and inner plastering
· Windows and doors : Aluminium frame
· Flat walkable roof
Transfer area
· Open framework construction
Tipping deck
· Concrete or asphalt ramp and plattform including steel guardrails
· Rainwater gutter
· Steelframe for roof
· Ribbed roof over container and tipping area
	According Maldivian regulation, British standards or similar

	Live loads

	General

	Windload horizontal
	According site data description, alternatively wind speed 32 m/s
	-

	Administration building

	Canteen/accomodation floor
	3
	4

	Office levels
	3
	2

	Rooftop (walkable)
	5
	4

	Transfer deck

	Tipping deck
	7
	50

	Rooftop/shed (non walkable)
	0,75
	1,5


Other planning parameters
	Water consumption

	Office building (including staff accommodation & canteen)
	2,000 l/day

	Sewerage water

	According design criteria and technical specifications for conventional gravity sewerage systems published by EPA (as per Annex 1.4) or 100 % of water consumption 

	Electrical demand (for bid purposes)

	Vilimale TS (admin building, street lightning, etc.) 
	50 kW




4.4. [bookmark: _Toc34806883]Basic Design Criteria and Technical Specification
4.4.1. [bookmark: _Toc34806884]General Technical specification
	SECTION 1: SITE CLEARANCE

	1. 
	Site clearance

	1.1. 
	Demolition
	(1) Areas adjacent to demolition works shall be protected from damage resulting from the demolition.
(2) Structures that are to be demolished shall be surveyed by the Contractor and the result given to the Project Manager, before demolition starts.
(3) Particulars of the proposed methods of carrying out demolition works and disposal of construction and demolition waste shall be submitted to the Project Manager for information at least 14 days before the demolition starts.
The proposed methods shall enhance site safety and minimize generation of construction and demolition waste.

	1.1.1. 
	Pipes and cables
	The Contractor shall make all arrangements with and obtain the necessary approvals from the relevant authorities for disconnecting utilities inside and outside the Site. The ends of disconnected utilities shall be sealed; the positions of the ends shall be marked with marker posts or by other methods agreed by the Project Manager.

	1.1.2. 
	Reinstatement
	(1) Unless otherwise permitted by the Project Manager, areas affected by site clearance shall be reinstated
(2) Fine fill material shall be deposited and compacted in voids that are left in the ground.
(3) Holes that are left in structures and pavements shall be made good using material similar to that in the adjoining area.
(4) The ends of fences, walls, structures, utilities and other items shall be made good in such a manner that the affected parts will not corrode or deteriorate, and will remain stable.
(5) Straining posts shall be fixed at the end of strained fences that have been cut, and the fences shall be restrained.

	1.1.3. 
	Materials and equipment for re-use and storage
	(1) Items that are to be re-used or taken to store shall be dismantled and removed by a suitable method so as to avoid damage or minimise the damage if this is unavoidable. The items shall be cleaned before re-use or taking to store.
(2) Items that are to be re-used in the Works shall be kept in storage areas provided by the Contractor. Storage areas shall be on levelled, well drained and maintained hard-standing ground to facilitate cleansing and minimize dust generation.
(3) Items that are to be taken to the Employer’s store shall be delivered by the Contractor.
(4) Materials or equipment which are to be re-used or taken to store and which are damaged due to the Contractor's negligence shall be repaired by the Contractor. Materials or equipment that are lost or are not capable of being repaired satisfactorily shall be replaced by the Contractor. Except for items which are to be re-used or taken to store, demolished items, trees, shrubs, vegetation, boulders, debris, rubbish and other items arising from site clearance shall be disposed of by the Contractor.

	SECTION 2: FENCING

	2. 
	Fencing

	2.1. 
	General requirements
	The works and materials specified in clauses below shall comply with the sections stated, unless otherwise stated in this Section.

	2.2. 
	Materials
	

	2.2.1. 
	Wire
	(1) Wire for fencing, including plastic coated wire, shall be galvanized mild steel complying with BS 4102.
(2) Barbed wire shall be accordance with BS 4102, Clause 4.1.
(3) Galvanized coating to steel wire shall comply with BS EN 10244-2:2001.
(4) Plastic coating to steel wire shall be green and shall comply with BS 4102, Section 6.

	2.2.2. 
	Chain link fence
	Chain link fence shall comply with BS 1722: Part 1 unless otherwise stated in this Section.

	2.2.3. 
	Timber
	Timber shall not be used unless approved by the Project Manager

	2.2.4. 
	Steel
	Steel for fencing shall comply with the following:
Hot rolled sections : BS 4: Part 1 
Hot rolled structural steel sections
· Equal and unequal angles: BS 4848: Part 4
· Hollow sections: BS 4848: Part 2
· Weldable structural steel :BS 436

	2.2.5. 
	Bolts, nuts, washers and fittings
	(1) Bolts, nuts and washers for fencing shall comply with the following:
- ISO metric black hexagon bolts, screws and nuts : BS 4190
- ISO metric black cup and countersunk head, bolts and screws with hexagon nuts: BS 4933
- Metal washers for general engineering purposes: BS 4320
(2) The length of bolts shall be such that the threaded portion of each bolt projects through the nut by at least one thread and by not more than four threads.
(3) Fittings, including eye bolt strainers, cleats, winding brackets, stretcher bars, extension arms, hook bolts and base plates, shall be galvanized mild steel.
(4) Bolts, nuts, washers and fittings for fixing to concrete and timber shall be galvanized. Bolts, nuts, washers and fittings for fixing to steel shall have the same protective treatment as the steel.
(5) Staples shall be D-section galvanized wire.

	2.3. 
	Posts and gates for fencing
	

	2.3.1. 
	Concrete posts
	(1) Concrete posts and struts for fencing shall be precast using Grade 30/10 concrete. The finish to the formed surfaces shall be Class F4 and the finish to the unformed surfaces shall be Class U5. The tops of posts and all arises shall be rounded or chamfered.
(2) Reinforcement for concrete posts and struts shall be Grade 250 plain round steel bars.

	2.3.2. 
	Gates
	(1) Steel gates shall be of welded construction. Square with the corners mitred or saddled.
(2) The frame shall be Chain link infilling in gates shall be of the same type and size as in the adjoining fence and shall be attached to the framework by stretcher bars.

	2.3.3. 
	Particulars of fencing
	(1) The following particulars of the proposed fencing shall be submitted to the Project Manager:
· Drawings showing the fabrication details of gates, and
· Details of the source, type and properties of the proposed materials.
(2) The particulars of the proposed fencing shall be submitted to the Project Manager at least 14 days before the fencing is erected.

	2.3.4. 
	Samples of materials
	The following samples of the proposed materials shall be submitted to the Project Manager at the same time as particulars of the proposed fencing are submitted:
· Each type of wire and fitting,
· Chain link, and
· Recast concrete, steel and timber posts.

	2.4. 
	Storage of materials
	(1) Gates and concrete and steel posts and struts for fencing shall be stored off the ground on level supports and in a manner which will not result in damage or deformation to the materials or in contamination of the materials.
(2) Fencing shall be protected from damage and damaged fencing shall not be used in the permanent works unless permitted by the Project Manager.

	2.5. 
	Erecting fencing
	

	2.5.1. 
	Alignment of fencing
	Fencing shall be erected to a smooth alignment with no abrupt irregularities. The ground shall be trimmed or filled in such a manner that the bottom of the fence will follow the level of the ground. The distance between the bottom of chain link mesh and hoardings and the ground shall not exceed 100 mm and any gap between the bottom of hoardings and the ground shall be sealed.

	2.5.2. 
	Posts for fencing
	(1) Straining posts for fencing shall be provided at all ends and corners, at changes in direction, at abrupt changes in level, at gate posts and at intervals not exceeding 30 m along straight lengths of fencing. Struts shall be fitted to straining posts in the direction of each wire secured to the post.
(2) Intermediate posts shall be provided at intervals not exceeding 3.5 m.

	2.5.3. 
	Erecting posts for fencing
	(1) Posts and struts for fencing shall be set in excavations for foundations and the excavations shall be filled with Grade 30/20 concrete up to 50 mm below ground level.
(2) Struts shall be fitted into slots in concrete posts and shall be bolted to steel posts.
(3) The ground surface around posts shall be made good with the same material as in the adjoining area.

	2.5.4. 
	Fixing wire for fencing
	(1) Line wire, chain link mesh and barbed wire for fencing shall be strained tightly between straining posts. Winding brackets shall be used for straining between steel posts and winding brackets or eye bolt strainers shall be used for straining between concrete posts. The tension in the wire on each side of straining posts shall be equal. Wire shall not be strained until at least 14 days after concrete has been placed in the foundation.
(2) Chain link mesh shall be secured at each straining post by a stretcher bar and shall be tied to the line wire by tying wire at 150 mm intervals.
(3) Each line wire and each line of barbed wire shall be secured to each intermediate post by one of the following methods as stated in Table 2.1.
a) A hairpin staple shall be passed through a hole in the post and secured to the wire by three complete turns on each side of the post.
b) A stirrup shall be passed through a hole in the post and the ends bent over twice.
c) The wire shall be threaded through a hole in the post.
d) The wire shall be stapled to the post.
e) A hook bolt shall be passed through a hole in the post and secured with a nut and washer.


Table 2.1:	Method of securing wire to intermediate posts
	Type of fence
	Type of wire
	Type of post
	Method of securing wire

	Strained wire
	Line wire
	Concrete
	(a), (b) or (c)

	
	
	Steel
	(a), (b) or (c)

	
	Barbed wire
	Concrete
	(a) or (b)

	
	
	Steel
	(a)

	Chain link
	Line wire
	Concrete
	(a), (b) or (d)

	
	Mesh wire
	Steel
	(a) or (c)

	
	Barbed wire
	Concrete
	(a), (b) or (d)

	
	
	Steel
	(a)



	2.6. 
	Tolerances
	Fencing shall comply with the following requirements:
· The position of posts shall be within 75 mm of the specified position.
· The level of the top of posts shall be within 25 mm of the specified level.
Posts shall be vertical to within 5 mm in the height of the post.

	SECTION 3 DRAINAGE WORKS

	3. 
	Drainage works

	3.1. 
	General requirements
	The works and materials specified in clauses below shall comply with the sections stated, unless otherwise stated in this Section. Hardwood is strictly prohibited for being used in falsework and shoring of trenches and pits unless approved by the Project Manager.

	3.2. 
	Materials
	

	3.2.1. 
	Precast concrete pipes and fittings
	(1) Precast concrete pipes and fittings shall comply with BS 5911: Part 100.
(2) Precast concrete pipes and fittings shall have flexible spigot and socket joints.

	3.2.2. 
	DI pipes and fittings
	(1) DI pipes and fittings shall comply with BS 4772. Pipes and fittings shall be lined internally with cement mortar and shall be coated externally with bituminous coating.
(2) Flexible joints in DI pipes and fittings shall be the push-in type and shall be capable of withstanding a minimum angular deflection of 4°. Flexible joints shall also be capable of withstanding axial movements and shall allow a minimum withdrawal of 38 mm when there is no deflection of the joint.
(3) Flanged joints in DI pipes and fittings shall be PN 16 rating complying with BS 4504: Section 3.1.
(4) Pipes that are to be built in to structures shall have puddle flanges welded on.

	3.2.3. 
	Grey iron pipes and fittings, uPVC pipes and, fittings
	(1) Grey iron pipes and fittings shall comply with BS 4622.
(2) uPVC pipes and fittings shall comply with the relevant British Standard stated in Table 3.1.
(3) uPVC pipes and fittings above ground shall have solvent welded spigot and socket joints. uPVC pipes and fittings below ground shall have either solvent welded spigot and socket joints or flexible spigot and socket joints with elastomeric joint rings as stated in the Contract.
(4) Joints and fittings for uPVC pressure pipes complying with BS 3506 shall comply with the following:
· Injection moulded uPVC fittings for solvent welding for use with pressure pipes, including water supply : BS 4346: Part 1 
· Mechanical joints and fittings principally of uPVC : BS 4346: Part 2
(5) Solvent cement for uPVC pressure pipes shall comply with BS 4346: Part 3.
(6) The Class of uPVC pressure pipes complying with BS 3506 shall depend on the pressure rating.

	3.2.4. 
	GI pipes and fittings
	(1) GI pipes and fittings shall comply with the following:
· Steel tubes and tubulars suitable for screwing to BS 21
· pipe threads : BS 1387, 
· medium grade Pipe threads for tubes and fittings where pressure-tight joints are made on the threads : BS 21
· Wrought steel pipe fittings (screwed BSP thread): BS 1740: Part 1.
(2) GI pipes and fittings shall be medium class thickness and shall be galvanized in accordance with BS EN ISO1461: 1999.


Table 3.1:	uPVC pipes and fittings
	Use
	Nominal diameter (mm)
	British Standard

	Gravity sewage pipes and fittings above ground
	32-50
	BS 5255

	
	82-160
	BS 4514

	Gravity surface water pipes and fittings above ground
	63-75
	BS 4576: Part 1

	
	82-160
	BS 4514

	Gravity sewage and storm water pipes and fittings below ground
	110-160
	BS 4660

	
	200-630
	BS 5481

	Pressure pipes and fittings above and below ground
	10-600
	BS 3506



	3.2.5. 
	Bolts, nuts and washers
	(1) Bolts, nuts and washers for flanged joints, detachable couplings and flange adapters shall comply with the following:
ISO metric black hexagon bolts, screws and nuts : BS 4190
Metal washers for general engineering purposes: BS 4320.
The bolts, nuts and washers shall be hot-dip galvanised in accordance with BS EN ISO1461: 1999 or treated with other suitable coating approved by the Project Manager.
(2) Stainless steel bolts and nuts shall comply with BS 6105, steel Grade A4 and property Class 80. Washers shall be Grade 316 S 31 in the softened condition complying with BS 1449: Part 2.
(3) Spheroidal graphite iron bolts shall be Grade 500/7 metal complying with BS 2789.
(4) Bolts, nuts and washers shall be insulated from electrochemically dissimilar metal by non-metallic washers and sleeves. 
(5) Bolts and nuts shall be compatible with the type of joint and, unless otherwise approved by the Project Manager, shall be obtained from the same manufacturer as the joint.

	3.2.6. 
	Elastomeric joint rings
	(1) Elastomeric joint rings shall comply with BS 2494, Type D. The rings shall be compatible with the type of joint and, unless otherwise approved by the Project Manager, shall be obtained from the same manufacturer as the joint.
(2) Elastomeric joint rings for flanged pipes shall be the inside diameter bolt circle type. The rings shall be natural rubber with a thickness of 3.2 mm and with other dimensions complying with BS 4865: Part 1

	3.2.7. 
	Detachable couplings and flange adapters
	(1) Detachable couplings and flange adapters shall be of a proprietary type approved by the Project Manager.
(2) Detachable couplings and flange adapters shall accommodate the angular deflection and straight draw stated in Table 3.2 for the different nominal diameters of pipes connected.


Table 3.2:	Angular deflection and straight draw
	Nominal diameter of pipe
	Detachable coupling
	Flange adapter

	
	Angular deflection
	Straight draw
	Angular deflection
	Straight draw

	Not exceeding 450 mm
	± 6°
	± 10 mm
	± 3°
	± 5 mm

	exceeding 450 mm and not exceeding 600 mm
	± 5°
	
	± 2.5°
	

	exceeding 600 mm and not exceeding 750 mm
	± 4°
	
	± 2°
	

	exceeding 750 mm and not exceeding 1200 mm
	± 3°
	
	± 1.5°
	

	exceeding 1200 mm and not exceeding 1800 mm
	± 2°
	
	± 1°
	

	exceeding 1800 mm
	± 1°
	
	± 0.5°
	



	3.2.8. 
	Anticorrosion tape
	(1) Anticorrosion tape shall be a proprietary type approved by the Project Manager. The tape shall be a rubber/bitumen compound with fabric reinforcement and shall be backed with PVC film. The tape shall have a high resistance to cathodic disbonding, acids and alkalis and shall have the minimum properties stated in Table 3.3.
(2) Anticorrosion tape shall be applied to valves, flanged joints, slip-on couplings and flange adapters. Type 1 shall be used for pipes smaller than 700 mm diameter and Type 2 shall be used for pipes 700 mm diameter and above.
(3) Primer and mastic filler for use with anticorrosion tape shall be compatible with the tape and shall be a type recommended by the manufacturer of the tape and approved by the Project Manager.


Table 3.3: Properties of anticorrosion tape (except where stated the values shown are minimum values)
	Property
	Value

	
	Type 1
	Type 2

	Thickness of PVC backing (µm)
	85
	500

	Tensile strength (N/mm)
	8
	10

	Elongation (%)
	≤ 26
	≤ 26

	Tear strength (N)
	20
	36

	Adhesion strength (N/mm)
	2
	2

	Holiday test voltage (kV)
single layer
double layer
	
10
15
	
10
15

	Impact strength (J)
	3.5
	8

	Temperature range (°C)
	5 - 60
	8 - 60

	Total thickness (mm)
	1.6
	2.0

	Mass (kg/m2)
	1.8
	2.4



	3.2.9. 
	Bituminous coatings
	(1) Bituminous coatings shall comply with the following:
· Bitumen based hot applied coating material for protecting iron and steel including suitable primers where required : BS 4147, Type I, Grade C
· Black bitumen coating solutions for cold application: BS 3416, Type II.
(2) Bituminous coatings used for repairing joints and coatings shall be compatible with the adjacent coatings.

	3.2.10. 
	Aggregates for granular bed and granular fill
	(1) Granular bed shall be Type A material and granular fill shall be Type B material.
(2) Type A or Type B material shall consist of hard, clean, crushed slag, gravel, crushed concrete or crushed inert demolition material having a grading within the limits of Table 3.4. The ten percent fines values shall be at least 50 kN. The material passing the 425 µm BS test sieve shall be non-plastic when tested in accordance with BS 1377.
(3) Type A and Type B materials shall be obtained from a source approved by the Project Manager.


Table 3.4: Range of grading of Type A and Type B materials
	BS test sieve
	Percentage by mass passing

	Metric
	Type A
	Type B

	63mm
	-
	100

	37.5	mm
	100
	85 – 100

	20	mm
	-
	0 – 20

	10	mm
	45 - 100
	0 – 5

	3.35	mm
	25 - 80
	-

	600	µm
	8 - 45
	-

	75	µm
	0 - 10
	-


Table 3.5: Joint filler for concrete bed, haunch and surround
	Nominal diameter of pipe
	Thickness of joint filler (mm)

	less than 450 mm
	18

	450 mm - 1200 mm
	36

	exceeding 1200 mm
	54



	3.2.11. 
	Joint filler and compressible padding
	(1) Joint filler for joints in concrete bed, haunch and surround shall be a firm, compressible, single thickness, non-rotting filler. The thickness of the filler shall be as stated in Table 3.5.
(2) Compressible padding between pipes and supports shall be bitumen damp-proof sheeting complying with BS 743.

	3.2.12. 
	Polyethylene sheeting
	Polyethylene sheeting shall be impermeable and shall have a nominal thickness of 0.125 mm.

	3.2.13. 
	Precast concrete manholes
	Precast concrete manhole units shall comply with BS 5911: Part 200. Cover slabs and reducing slabs shall be reinforced as required to comply with the load test requirements stated in BS 5911: Part 200.

	3.2.14. 
	Chambers and gullies
	(1) Precast concrete chambers and gullies shall comply with BS 5911: Part 2. Cover slabs shall be reinforced as required to comply with the load test requirements stated in BS 5911: Part 2. The types of cement for the manufacture of precast concrete chambers and gullies, and cover slabs shall be as stated in BS 5911: Part 2..

	3.2.15. 
	Step irons
	Step irons shall comply with BS 1247. Step irons shall be malleable cast iron complying with BS 6681 and shall be hot-dip galvanized in accordance with BS EN ISO 1461: 1999.

	3.2.16. 
	Manhole covers, gully gratings and kerb overflow weirs
	(1) Manhole covers, gully gratings and kerb overflow weirs shall be Grade 150 cast iron complying with BS 1452. Bolts and nuts shall comply with BS 4190.
(2) Covers, gratings and weirs shall be cleanly cast, free of air holes, sand holes, cold shuts and chill and shall be neatly dressed and fettled. Castings shall be free of voids whether due to shrinkage, gas inclusions or other causes. Bolts and nuts shall not be over-tightened.
(3) The dimensions of the different types of covers, gratings and weirs shall be as stated in the Contract. The test loads which the covers and gratings are required to withstand, and the minimum masses of covers gratings and weirs, shall be as stated in Tables 3.6, 3.7 and 3.8.
(4) Covers, gratings and weirs shall have the manufacturer's name cast integrally with the unit in a raised form and shall be protected with bituminous coating. Covers shall have a raised design on the top surface as stated in the Contract.


Table 3.6: Details of manhole covers and frames
	Type of manhole cover and frame
	Minimum 
mass (kg)
	Grade
	Test requirements

	
	
	
	Diameter of block (mm)
	Test load (t)

	Double triangular manhole cover and frame
	180
	Medium duty
	100
	5

	Double triangular manhole cover for sewers
	130
	Heavy duty
	300
	30

	Frame
	105
	Heavy duty
	300
	30

	Double triangular desilting
	290
	Heavy duty
	300
	30

	manhole cover for sewers
	
	
	
	

	Frame
	165
	Heavy duty
	300
	30

	Double seal terminal manhole cover for sewers
	
	
	
	

	- Type MA2-29/29A & B
	-
	Heavy duty
	300
	20

	- Type MA2-45/45A & B
	-
	Heavy duty
	300
	20

	- Type MC2-29/29A & B
	-
	Medium duty
	100
	5

	- Type MC2-45/45A & B
	-
	Medium duty
	100
	5


Table 3.7: Details of gully gratings and frames
	Type of gully grating and frame
	Minimum 
mass (kg)
	Grade
	Test requirements

	
	
	
	Diameter of block (mm)
	Test load (t)

	Grating for hinged gully grating Type GA2-325 Frame
	28.0
	Heavy duty
	300
	20

	Grating for double triangular gully grating 
	24.5
	Heavy duty
	300
	20

	Type GA1-450 Shallow frame
	57.5
	Heavy duty
	300
	20

	- adjacent to kerb
	33.5
	Heavy duty
	300
	20

	- away from kerb
	36.5
	Heavy duty
	300
	20

	Deep frame
	
	
	
	

	- adjacent to kerb
	40.5
	Heavy duty
	300
	20

	- away from kerb
	44.0
	Heavy duty
	300
	20

	Grating for hinged gully
	61.5
	Heavy duty
	300
	20

	grating Type GA2-450 Frame
	37.0
	Heavy duty
	300
	20


Table 3.8: Details of kerb overflow weirs
	Type of kerb overflow weir
	Minimum mass (kg)

	Type 1-325
	39.5

	Type 3-325
	31.5

	Type 1-450
	44.0

	Type 3-450
	36.5

	Type 4-450
	33.0



	3.2.17. 
	Gate valves
	(1) Gate valves shall comply with BS 5150 and with the following requirements:
· Bodies and wedges shall be cast iron complying with BS 1452, Grade 220 and shall have renewable gunmetal seat rings.
· Gunmetal for renewable seat rings shall be Grade LG2 complying with BS 1400.
· Stem nuts shall be gunmetal complying with BS 1400, Grade LG2.
· Stems shall be aluminium bronze complying with BS 2874, Grade CA 104.
· Assembly and fixing nuts and bolts shall be stainless steel complying with clause 3.2.5
(2) Gate valves shall be double flange-ended solid wedge type with nominal pressure designation PN 16. Flanges shall be PN 16 complying with BS 4504: Part 1.
(3) Gate valves shall have outside screw rising stems unless otherwise stated in the Contract. Rising stems shall have perspex protection tubes with open/close indicators.
(4) Gate valves shall be fitted with a plate showing the operating position of the valve in the closed, quarter closed, half closed, three-quarters closed and open positions.
(5) Chains for chain operated gate valves shall be mild steel complying with BS 970: Part 1 and hot-dip galvanized in accordance with BS EN ISO1461: 1999. The chains shall be continuous.

	3.2.18. 
	Flap valves
	(1) Flap valves shall comply with the following requirements:
· Frames and flaps shall be cast iron complying with BS 1452, Grade 220.
· Sealing faces and hinge pins shall be gunmetal complying with BS 1400, Grade LG2.
(2) The flap shall be hung with double hinges and secured with hinge pins.
(3) Flanges for flange mounting types of flap valves shall be PN 16 complying with BS 4504: Part 1.

	3.2.19. 
	Sludge valves
	(1) Sludge valves shall comply with the following requirements:
· Bodies and valve sections shall be cast iron complying with BS 1452, Grade 220.
· Sealing faces and stem nuts shall be gunmetal complying with BS 1400, Grade LG2.
· Stems shall be aluminium bronze complying with BS 2874, Grade CA 104.
(2) The stems of sludge valves shall operate through non-rising stem nuts housed in bridges bolted over the body sections.
(3) Outlet flanges of sludge valves shall be PN 16 complying with BS 4504: Section 3.1.

	3.2.20. 
	Air valves
	(1) Air valves shall be of the elongated body type and shall have a pressure rating of 3 bars unless otherwise stated in the Contract.
(2) Dual orifice air valves shall have:
· A small orifice valve for releasing air at working pressure, and
· A large orifice valve for allowing air to pass at atmospheric pressure during emptying and filling of pipework.
(3) The bodies and covers of small and large orifice valves shall be cast iron complying with BS 1452, Grade 220. The trim and float shall be stainless steel complying with BS 970: Part 1, Grade 316 S 31.
(4) Small orifice valves shall have an adjustable Vitron orifice button to ensure positive sealing. Large orifice valves shall have a Buna-N seat.
(5) The valve inlet of small orifice valves shall be 75 mm diameter and the valve outlet shall be 25 mm diameter. The venting orifice shall be 5 mm diameter. The valve inlet and the valve outlet of large orifice valves shall be 75 mm diameter.
(6) Air valves shall be provided with isolating gate valves.

	3.2.21. 
	Fittings valves
	(1) Hand wheels and tee keys for valves shall turn in a clockwise direction for closing. Hand wheels shall have smooth rims and the direction of opening and closing shall be clearly cast on the hand wheel. The opening effort required at any point on the hand wheel rim shall not exceed 250 N when operated against the full unbalanced pressure.
(2) Extension stems for valves shall be stainless steel of the same grade as the stems. Extension stems shall be connected with muff couplings.
(3) Hand wheels, tee keys, headstocks, guide brackets for stems, supporting brackets, surface boxes and other fittings for valves shall be cast iron complying with BS 1452.
(4) Bolts and nuts for valves to structures shall be stainless steel. Bolts shall be indented foundation bolts.
(5) Grout for filling shall be of a proprietary type approved by the Project Manager and shall contain a non-shrink admixture.

	3.2.22. 
	Filling abandoned pipes and manholes
	(1) Foam concrete for filling abandoned pipes, culverts, manholes shall be composed of PC, fine aggregate (from natural or recycled aggregate), water, admixtures for accelerating or retarding the setting time and foam to reduce the density and to produce a flowing self-levelling material.

	3.3. 
	Submissions
	

	3.3.1. 
	Particulars of pipes, joints and fittings
	(1) The following particulars of the proposed pipes, joints and fittings for drainage works shall be submitted to the Project Manager:
· Manufacturers’ literature, including details of:
· manufacturing process
· pressure and temperature ratings
· permissible values of straight draws and angular deflection of flexible joints
· recommendations for handling, storage, laying, jointing and repair
· drilling and tapping equipment for connections to pipes, and
· A certificate for each material showing the manufacturer's name, the date and place of manufacture 
(2) The particulars, including certificates, shall be submitted to the Project Manager at least 14 days before the first delivery of the material to the Site.

	3.3.2. 
	Particulars of anticorrosion tape and joint filler
	(1) The following particulars of the proposed anticorrosion tape and joint filler for drainage works shall be submitted to the Project Manager:
· Manufacturer’s literature for anticorrosion tape, and
· Certificates for anticorrosion tape and joint filler showing the manufacturer’s name, the date and place of manufacture.
(2) The particulars, including certificates, shall be submitted to the Project Manager at least 14 days before the first delivery of the material to the Site.

	3.3.3. 
	Particulars of aggregates for granular bed
	(1) A certificate for each type of aggregate showing the source of the aggregate shall be submitted to the Project Manager for the proposed aggregates for granular bed for drainage works.
(2) The particulars, including certificates, shall be submitted to the Project Manager at least 14 days before the first delivery of the aggregate to the Site and thereafter each time the source is changed.

	3.3.4. 
	Particulars of manholes, chambers and gullies
	(1) The following particulars of the proposed materials for manholes, chambers and gullies for drainage works shall be submitted to the Project Manager:
· A certificate for each type of manhole and chamber unit and for each type of gully showing the manufacturer's name, the date and place of manufacture,
· A certificate for step irons showing the manufacturer's name, the date and place of manufacture, and
· A certificate for each type of manhole cover, gully grating and kerb overflow weir showing the manufacturer's name, the date and place of manufacture 
(2) The particulars, including certificates, shall be submitted to the Project Manager at least 14 days before the first delivery of the material to the Site. Certificates shall be submitted for each batch of the material delivered to the Site.

	3.3.5. 
	Particulars of and valves
	(1) The following particulars of the proposed valves for drainage works shall be submitted to the Project Manager:
· Manufacturer's literature, including details of:
· Materials
· Pressure ratings
· Recommendations for handling, storage and installation,
· Drawings showing details of the valves, including lengths of stems and details of hand wheels, tee keys, extension stems, headstocks, guide brackets for stems, supporting brackets, fittings, and positions and sizes of rebates and box-outs.
(2) The particulars shall be submitted to the Project Manager at least 28 days before the first delivery of the material to the Site.

	3.3.6. 
	Particulars of foam concrete and PC grout
	(1) The following particulars of the foam concrete and grouting procedure for filling abandoned pipes, culverts, manholes and voids shall be submitted to the Project Manager:
· Proportions of each constituent,
· Source of supply,
· Details of mixing,
· Setting time,
· Strength,
· Details of mixing and grouting equipment, and
· Method of grouting, including details of trials.
(2) The particulars shall be submitted to the Project Manager at least 7 days before grouting starts.

	3.4. 
	Transport, handling and storage of materials
	

	3.4.1. 
	Transport, handling and storage of pipes, joints and fittings
	(1) Pipes, joints and fittings for drainage works shall be transported, handled and stored in accordance with the manufacturer’s recommendations and in a manner which will not result in damage or deformation to the pipes, joints and fittings or in contamination of the pipes, joints and fittings.
(2) Pipes, joints and fittings shall be protected from damage and damaged pipes, joints and fittings shall not be used in the permanent work unless permitted by the Project Manager.
(3) uPVC pipes, joints and fittings shall be protected from exposure to conditions which may affect the material.
(4) Bolts and nuts shall be packed in sealed metal containers.
(5) Elastomeric joint rings shall be packed in bags and lubricant for joints shall be stored in sealed containers marked to identify the contents. The rings and lubricant shall be protected from exposure to conditions that may affect the material.

	3.4.2. 
	Handling of pipes and fittings
	(1) Pipes and fittings shall be handled manually or by using lifting appliances or chains, wire rope or canvas slings of a type recommended by the pipe manufacturer and agreed by the Project Manager. Hooks shall not be used.
(2) Slings shall be placed around the pipes and fittings and padding shall be provided at points of contact between pipes and fittings and metal lifting appliances r slings. Pipes shall not be handled by means of metal slings passed through the pipes.
(3) Pipes and fittings shall not be subjected to rough handling, shock loading or dropping and shall not be rolled down ramps unless permitted by the Project Manager. 

	3.4.3. 
	Storage of pipes
	(1) Pipes shall be stored horizontally at least 75 mm above the ground on wedged timber bearers. The bottom layers and the outer pipes in each layer shall be securely wedged to prevent sideways movement.
(2) Socket and spigot pipes shall be stored with the sockets alternating and in such a manner that loads are not applied to the sockets.
(3) The height of stacks of pipes shall not exceed 2 m unless recommended by the manufacturer and permitted by the Project Manager.
(4) Pipes shall not be strung out along the route of the pipeline unless permitted by the Project Manager.

	3.4.4. 
	Storage of anticorrosion tape and joint filler
	Anticorrosion tape and joint filler shall be stored in accordance with the manufacturer's recommendations in a dry, weatherproof store with a raised floor.

	3.4.5. 
	Handling and storage of aggregates for granular bed
	Aggregates for granular bed shall not be handled or stored in a manner that will result in mixing of the different types and sizes or in contamination of the aggregates. Different types and sizes of aggregates shall be stored in separate stockpiles.

	3.4.6. 
	Handling and storage of units for manholes, chambers and gullies
	(1) Units for manholes, chambers and gullies shall be lifted only at the lifting points recommended by the manufacturer and shall not be subjected to rough handling, shock loading or dropping.
(2) Units for manholes, chambers and gullies shall be stored off the ground on level supports and in a manner that will not result in damage to the units or in contamination or deformation of the units. The units shall be protected from damage and damaged units shall not be used in the permanent work unless permitted by the Project Manager.

	3.4.7. 
	Storage of covers, gratings, weirs, and valves
	Manhole covers, gully gratings, kerb overflow weirs, and valves, including fittings, shall be stored off the ground on level supports and in a manner which will not result in damage to the units or in contamination or deformation of the units. The units shall be protected from damage and damaged units shall not be used in the permanent work unless permitted by the Project Manager.

	3.5. 
	Excavation
	(1) Excavation for any section of a trench for drainage works shall not commence until the nature, location and size of existing utilities which may be affected by the excavation have been ascertained and the setting out details have been approved by the Project Manager.
(2) The effective trench width of trenches for drainage works shall not exceed the relevant effective trench widths stated in Table 3.9 for the different diameters of pipe.


Table 3.9: Effective trench widths
	Nominal diameter of pipe (mm)
	Effective trench width (mm)

	100
	550

	150
	600

	225
	700

	300
	750

	375
	1050

	450
	1150

	525
	1200

	600
	1350



	3.6. 
	Laying and bedding pipes
	

	3.6.1. 
	Laying pipes
	(1) The Contractor shall allow the Project Manager to inspect trenches, bedding, pipes, joints, fittings and valves before pipe-laying for drainage works starts. The Contractor shall inform the Project Manager at least 24 hours, before pipe-laying starts in any part of the permanent work.
(2) The permission of the Project Manager shall be obtained before pipe-laying starts in any part of the permanent work.
(3) The Contractor shall inspect pipes, joints, fittings and valves, including internal and external coatings, immediately before and after pipe-laying. Valves shall be inspected to ensure that they are in working order and are capable of being fully opened and closed. Deleterious material shall be removed and damage shall be repaired immediately before and after pipe-laying.
(4) The inside of pipelines shall be kept clean and free of water, dirt, stones, debris and deleterious material. Except when pipes are being jointed, the open ends of pipelines shall be sealed with a wooden plug or stopper.
(5) Measures shall be taken to prevent flotation of pipes.
(6) Pipe-laying, testing and backfilling shall follow as closely as practicable on excavation of the trench.
(7) Unless otherwise permitted by the Project Manager, pipelines shall be laid in an uphill direction with sockets facing uphill.
(8) Pipes shall be laid in such a manner that water will not pond in locations with zero or shallow gradients and such that the pipes will comply with the specified tolerances.

	3.6.2. 
	Bedding pipes
	(1) Surfaces on which pipes for drainage works will be laid shall be cleaned and objects that may damage the pipes shall be removed before pipes are laid.
(2) The bottom of trenches on which pipes will be laid directly shall be shaped to support the pipes uniformly along the length of the barrel. Holes shall be dug to prevent pipes resting on the sockets and to allow the pipes to be jointed.

	3.7. 
	Cutting pipes
	(1) Pipes for drainage works shall be cut and the ends shall be prepared in accordance with the manufacturer’s recommendations. Purpose-made equipment recommended by the manufacturer or approved by the Project Manager shall be used for cutting the pipes.
(2) Cut ends of pipes shall be square or cut to the correct angle and without damage to the pipe or coating. Cut ends shall be trimmed and chamfered to suit the type of joint and in such a manner that elastomeric joint rings will not be damaged by the cut end.
(3) Pipes requiring to be cut to form closing lengths shall not be cut until adjacent pipes have been laid and jointed and the length to be cut can be accurately measured.
(4) Reinforcement in precast concrete pipes that are cut shall be cut back flush with the concrete and protected with epoxy resin or by other methods agreed by the Project Manager.
(5) Pipes which terminate at the inside face of structures shall be cut such that the end of the pipe is flush with the face.

	3.8. 
	Jointing pipes
	(1) Pipes for drainage works shall be jointed in accordance with the manufacturer’s recommendations and using jointing equipment and jointing materials recommended by the manufacturer or approved by the Project Manager.
(2) The Contractor shall inspect pipes, joints, fittings and valves, including internal and external coatings, immediately before and after jointing. Deleterious material shall be removed and damage shall be repaired immediately before and after jointing. Surfaces that are to be jointed and jointing materials shall be cleaned immediately before jointing. Pipes shall be cleaned out with clean water.
(3) All joints in pipelines shall be watertight.
(4) The widths of gaps at joints shall be in accordance with the manufacturer’s recommendations and shall be achieved by marking the outside of the pipe, by using metal feelers or by other methods agreed by the Project Manager. The position of elastomeric joint rings shall be checked by using metal feelers after jointing.
(5) Gaps at joints in pipes shall be protected after jointing, by methods agreed by the Project Manager, to prevent dirt, stones or other material entering the joint.

	3.8.1. 
	Flanged joints
	(1) Bolts holes in flanged joints and joints incorporating bolted components shall be correctly orientated before the bolts are tightened. The correct size of bolts and nuts shall be used. Bolt threads shall be lubricated and bolts shall be tightened using the correct size of spanner. Bolts shall be tightened in diametrically opposite pairs working around the bolt circle until all bolts are tightened to the torque recommended by the manufacturer.
(2) Bolt holes in flanged joints shall be orientated symmetrically about the vertical diameter with no bolt holes on the vertical diameter. Elastomeric joint rings shall be the correct size and shall not protrude into the bore of the pipe. The rings may be temporarily fixed to the face of the flange using a minimum amount of adhesive of a type recommended by the manufacturer. Jointing compound or paste shall not be used for this purpose

	3.8.2. 
	Flexible collar joints
	(1) The elastomeric joint rings shall be placed in position inside the grooves of the sleeve. The ends of the pipes shall be well smeared with lubricant over a distance of at least 100 mm from the end of the pipe.
(2) The sleeve shall be placed on the end of the laid pipe and pushed home to the location mark on the pipe. The location mark shall be at a distance of half the length of the sleeve minus 3 mm from the end of the pipe unless otherwise recommended by the manufacturer.
(3) The pipe that is to be jointed to the laid pipe shall be placed in the sleeve and pushed home to the location mark on the pipe.

	3.8.3. 
	Push-in joints
	Push-in joints in pipes for drainage works shall be made by smearing the elastomeric joint ring with lubricant and placing the ring in position on the spigot end of the pipe. The spigot shall be placed in the socket of the laid pipe and pushed home.

	3.8.4. 
	Detachable joints
	(1) Both CI flanges, the elastomeric joint rings and the central collar shall be placed over the ends of the pipes before the pipes are placed to the required line and level. A gap of between 5 mm and 6 mm shall be left between the ends of the pipes.
(2) The flanges, elastomeric joint rings and central collar shall be moved into position at the ends of the pipes. The central collar shall be positioned centrally over the gap between the ends of the pipe before the bolts are tightened.

	3.8.5. 
	Flange adapters
	Joints with flange adapters in pipes for drainage works shall be made by placing the flange adaptor on the plain end before the bolts are tightened.

	3.8.6. 
	Solvent welded joints
	Solvent welded joints in pipes for drainage works shall be made by applying solvent cement to the pipes to be jointed and pushing the pipes home. Excess solvent shall not be applied and surplus solvent shall be removed after jointing. Solvent welded pipes jointed outside the trench shall not be placed in the trench until the solvent setting period recommended by the manufacturer has elapsed. In addition, any material or thing contaminated by the solvent shall not be left in the pipe or trench.

	3.8.7. 
	Screw joints
	Screw joints in pipes for drainage works shall be made using a threaded coupler. The threaded surfaces of the pipes and coupler shall be cleaned and the threads shall be painted with two coats of bituminous paint. The pipe thread shall be wrapped with three turns of spun yarn or other material approved by the Project Manager and the joint tightened using purpose- made tools. Coal tar compounds or white lead paint shall not be used. Locking nuts to branch connections shall be tightened. Branch connections shall not protrude inside the pipe.

	3.9. 
	Protection of joints
	(1) The joint, including bolts and nuts, shall be cleaned to remove all moisture, dust, oil, grease and deleterious material. Bolts and nuts shall be painted with two coats of bituminous point and the joint shall be coated with primer. Mastic filler shall be applied in such a manner that all depressions, corners and voids between the bolts and nuts are filled and a smooth surface is available on which to apply the anticorrosion tape.
(2) At least two layers anticorrosion tape shall be applied to all parts of the joint and to the adjacent pipe for at least 200 mm beyond each end of the joint. The tape shall be applied in accordance with the manufacturer's recommendations and shall be wrapped spirally around the joint and pipe with at least 55% overlap per spiral.
(3) The tape shall be moulded manually after application to take up the contours of the parts being protected.

	3.10. 
	Repairs to coatings and linings
	Damage to coatings and linings of pipes for drainage works shall not be repaired unless permitted by the Project Manager. If permitted, repairs shall be carried out using materials recommended by the manufacturer and approved by the Project Manager.

	3.11. 
	Thrust and anchor blocks
	(1) Thrust or anchor blocks shall be used to resist forces at bends, branches and stop ends in pressure pipelines for drainage works except where self-anchoring joints are used. Concrete for thrust and anchor blocks shall be Grade 20. The aggregates for the Grade 20 concrete shall be natural stone, crushed concrete or recycled aggregates.
(2) The bearing face, and other faces stated in the Contract, of concrete anchor and thrust blocks shall be cast directly against undisturbed ground. The faces of excavations shall be trimmed to remove loose material before concreting. Excavation required for the block beyond the trench width shall be carried out after the pipe or fitting has been jointed. Excess excavation beyond the face at the block shall be filled with concrete of the same Grade as the block.
(3) Internal pressure shall not be applied to the pipeline until thrust and anchor blocks have developed the specified grade strength.

	3.12. 
	Bed, haunch and surround
	

	3.12.1. 
	Granular bed
	(1) (2) Aggregates for the granular bed shall be deposited in the trench in layers not exceeding 150 mm thick and for the complete width of the trench. Each layer shall be compacted using a plate vibrator or by other methods agreed by the Project Manager.
(3) Holes shall be dug in the granular bed to prevent pipes resting on the sockets and to allow the pipes to be jointed. The pipes shall be laid directly on the granular bed.   Temporary supports shall not be used.
(4) After the pipes have been jointed, aggregate shall be deposited in layers not exceeding 150 mm thick equally on both sides of the pipe to the specified level for the complete width of the trench. Each layer shall be compacted using a plate vibrator or by other methods agreed by the Project Manager.

	3.12.2. 
	Concrete bed, haunch and surround
	(1) Concrete for the concrete bed, haunch and surround shall be Grade 20.
(2) Polyethylene sheeting or a blinding layer shall be placed on the trench bottom before concreting.
(3) Pipes shall be supported at the required level by Grade 20 precast concrete wedges, blocks or cradles or by other methods agreed by the Project Manager. One support shall be placed adjacent to each end of each pipe and the spacing between supports shall not exceed 3 m. Compressible sheeting shall be placed between the pipes and supports.
(4) Flexible joints shall be formed in the concrete bed, haunch and surround at flexible joints in pipelines. Joint filler shall be placed next to the flexible joint in the pipeline and shall extend for the complete thickness of the bed, haunch and surround.
(5) Concrete shall be placed evenly over the complete width of the bed and over the complete length of the pipe being concreted up to a level of 25 mm below the underside of the pipe. Concrete shall then be placed on one side of the pipe only and worked under the pipe until the concrete spreads under the pipe. Concrete shall then be placed equally on both sides of the pipe to the specified level.
(6) Pipes for drainage works which are 1 m or less below the surface of a carriageway shall be protected with Grade 20 concrete surround.
(7) The aggregate for Grade 20 concrete stated in (1) to (7) of this clause shall be natural stone, crushed rock, crushed concrete, or recycled aggregates if available and if proposed by the Contractor. Such Grade 20 concrete shall have the following minimum cementitious content:



	Exposure condition*
	Minimum cementous content (kg/m3)

	Moderate
	280

	Severe
	330



	3.12.3. 
	Fill material surround
	Fill material surround to pipelines for drainage works shall be deposited and compacted as stated in Section 4 Earthworks

	3.13. 
	Tolerances
	

	3.13.1. 
	Tolerances: pipelines for drainage works
	(1) Pipelines for drainage works shall comply with the following requirements:
· The line of gravity pipelines shall be within 20 mm of the specified line.
· The invert level of gravity pipelines shall be within 6 mm of the specified invert level and shall be such that there is no back fall at any point.
· The line of pressure pipelines shall be within 50 mm of the specified line.
· The invert level of pressure pipelines shall be within 20 mm of the specified invert level.
(2) Termination pipes in pipelines for drainage works which are designed to connect to pipes or fittings laid by others shall comply with the following requirements:
· The position of the centre of the termination face of the pipe in the longitudinal direction shall be within 10 mm of the specified position.
· The position of the centre of the termination face of the pipe in the lateral direction shall be within 3 mm of the specified position.
· The gradient of the termination pipe shall be within 0.5° of the specified gradient.
· The invert level at the termination face of the pipe shall be within 3 mm of the specified invert level.

	3.14. 
	Connections
	

	3.14.1. 
	Connections to structures
	(1) The joints between pipes for drainage works and structures into which the pipes are built shall be watertight. Protective coatings shall be removed over the length to be built in before the pipe is built in. Pipe collars and sockets shall not be built in to structures.
(2) Two flexible joints shall be provided in pipelines adjacent to the outside faces of structures into which pipes will be built. The distances from the outside face of the structure to the first joint and from the first joint to the second joint shall be as stated in Table 3.10.
(3) The ends of pipes, which are built in to structures, shall be temporarily sealed with a blank flange, brickwork or timber boarding as instructed by the Project Manager. The temporary seals shall be left in position until the Project Manager instructs their removal.


Table 3.10: Flexible joints at structures
	Diameter of pipe
	Position of first flexible joint From structure
	Distance of second flexible joint from first flexible joint

	
	Minimum
	Maximum
	

	not exceeding 450 mm
	150 mm
	500 mm or diameter 
of pipe, whichever is less
	450 mm - 800 mm

	exceeding 450 mm but not exceeding 1050 mm
	
	
	900 mm - 1200 mm

	exceeding 1050 mm
	
	
	1500 mm - 1800 mm



	3.14.2. 
	Connections to pipes
	(1) Pipe saddles shall be connected to concrete pipes by bedding the saddle on a cement mortar bed and forming a cement mortar fillet to provide at least 50 mm cover to the base of the saddle. Cement mortar shall consist of cement and sand in the proportions 1:3 by mass.
(2) uPVC pipe saddles shall be fixed to uPVC pipes by means of a purpose-made mechanical clip or solvent cement of a type recommended by the manufacturer and approved by the Project Manager.
(3) Unless otherwise agreed by the Project Manager, branch pipelines shall be connected to main pipelines using Y-junctions of the same type and strength as the stronger of the pipes being jointed. The angle of the Y-junction shall be between 30° and 45°.
(4) Pipes which are to be connected to concrete or clay pipes without a Y-junction or purpose-made pipe saddle shall be cut on a splay to form a junction such that the incoming pipe is at an angle of between 30° and 60° to the main pipe upstream of the joint. The hole that is cut in the main pipe to which a connection is to be made shall be of a suitable elliptical shape to suit the cut end of the branch pipe. The length of the branch pipe shall be such that:
· The cut end of the pipe rests on the outside barrel of the main pipe, and
· The cut pipe does not project inside the main pipe.
The joint between the cut pipe and the main pipe shall be sealed externally and, unless otherwise permitted by the Project Manager, sealed internally flush with the main pipe with cement mortar. Cement mortar shall consist of cement and sand in the proportions 1:3 by mass.
(5) The positions of the pipe junctions relative to the manhole or structure immediately downstream shall be measured and recorded before backfilling.
(6) The ends of connecting pipes, which are not required for immediate use, shall be sealed with a blank flange, brickwork or other methods instructed by the Project Manager and the position measured and recorded before backfilling.

	3.15. 
	Chambers, gullies, manholes, and channels
	

	3.15.1. 
	Manholes, chambers and gullies
	(1) Bases, inverts and benching for precast concrete manholes shall be constructed in-situ using Grade 20 concrete.
(2) Precast concrete units for manholes and chambers shall be set vertically with step irons staggered and vertically aligned above each other. Joints between precast units shall be the rebated type and shall be sealed with cement mortar. Lifting holes shall be filled with cement mortar. Surplus cement mortar shall be removed and joints shall be pointed.
(3) Concrete surround to manholes, chambers and gullies shall be Grade 20 concrete. Joints in concrete surround shall be staggered by at least 150 mm from joints in the precast units. Concrete surround to gullies shall be placed up to the sides of the excavation.
(4) The frames for manhole covers and gully gratings shall be set to the same levels as the surrounding surface, allowing for falls and cambers, using brickwork and/or concrete as specified in the Contract. The number of courses of brickwork used below frames shall not exceed three and the minimum grade for concrete shall be Grade 20.
(5) Cement mortar for fixing manhole covers and gully gratings in position and bonding brickwork shall consist of cement and sand in the proportions 1:3 by mass.
(6) Excavations around manholes and chambers in carriageways shall be filled using Grade 10 concrete up to the carriageway formation level. Fill material for excavations around other manholes and chambers shall be fine fill material.

	3.15.2. 
	Concrete open channels
	(1) The top surfaces of side-walls of concrete open channels shall be constructed to the same levels as the adjoining permanent works. Excess excavation beyond the channel walls shall be filled with Grade 10 concrete.
(2) Expansion joints in concrete channels shall be provided at intervals of 10 m maximum in all concrete channels. Joints for channels, berm slabs, aprons and walls etc. shall be on the same alignment.

	3.16. 
	Marker blocks
	(1) The ends of pipes that do not terminate at a manhole, chamber, gully or structure shall be marked with marker blocks. The blocks shall be 150 mm x 150 mm x 150 mm and shall be constructed using Grade 20 concrete.
(2) A wire shall be connected from a hook on the underside of the block to the plug on the end of pipes.
(3) Marker blocks shall be set flush with level of the adjacent permanent works and shall have the letters `CD' marked on the upper surface.

	SECTION 4 EARTHWORKS

	4. 
	Earthworks

	4.1. 
	General
	The works and materials specified in clauses below shall comply with the sections stated, unless otherwise stated in this Section. 

	4.2. 
	Materials
	

	4.2.1. 
	Fill material
	(1) Fill material shall consist of naturally occurring or processed material, or inert construction and demolition material, which at the time of deposition is capable of being compacted in accordance with the specified requirements to form stable areas of fill.
(2) Fill material shall not contain any of the following:
· Material susceptible to volume change, including marine mud, soil with a liquid limit exceeding 65% or a plasticity index exceeding 35%, swelling and collapsible soils,
· Peat, vegetation, timber, organic, soluble or perishable material,
· Dangerous or  toxic  material or material susceptible to combustion, and 
· Metal, rubber, plastic or synthetic material.
(3) The different types of fill material shall have the particle size distributions within the ranges stated in Table 4.1.
(4) Special fill material shall consist of material which has a liquid limit not exceeding 45%, a plasticity index not exceeding 20% and a coefficient of uniformity exceeding 50.
(5) Granular fill material shall consist of clean, hard and durable material including recycled aggregates, and concrete.
(6) The soluble sulphate content of fill material placed within 500 mm of concrete, cement bound material or cementitious material shall not exceed 1.9 grams of sulphate, expressed as SO3, per litre.
(7) The total sulphate content, expressed as SO3, of fill material placed within 500 mm of metalwork shall not exceed 0.5% by mass.
(8) Well-graded material shall consist of material that has a coefficient of uniformity exceeding 10.
(9) Uniform-graded material shall consist of material that has a coefficient of uniformity of 10 or less.


Table 4.1: Particle size distributions of fill material
	Type of fill material
	Percentage by mass passing

	
	Size
	BS test sieve

	
	400 mm
	200 mm
	75 mm
	20 mm
	600 µm
	63 µm

	Fine fill material
	-
	-
	100
	-
	-
	-

	General fill material
	-
	100
	75-100
	-
	-
	-

	Special fill material
	-
	-
	100
	-
	-
	0-45

	Granular fill material
	-
	-
	100
	-
	0-5
	-



	4.3. 
	Submissions
	

	4.3.1. 
	Particulars of earthworks
	(1) The following particulars of the proposed materials and methods of construction for earthworks shall be submitted to the Project Manager:
· Details of constructional plant and haulage vehicles,
· Methods of excavation and of deposition and compaction of fill material,
· Use of different types of excavated material and sources of imported fill material,
· Arrangements for stockpiling, sorting  and  separating excavated material, earthworks material and fill material, and for reusing and disposing of such materials,
· Methods of controlling the moisture content of fill material,
· Methods of controlling surface water and groundwater and of protecting earthworks and earthworks material from damage due to water and from weather conditions which may affect the earthworks or earthworks material,
· Methods of monitoring groundwater levels, and 
· Methods of monitoring the ground and structures for movements. 
(2) The particulars shall be submitted to the Project Manager at least 14 days before the relevant work starts.

	4.4. 
	General earthworks requirements
	

	4.4.1. 
	Ownership of earthworks material
	(1) Earthworks material within the Site at the commencement of the Contract shall remain the property of the Employer.
(2) Earthworks material that needs to be disposed of by the Contractor shall become the property of the Contractor when it is removed from the Site and shall be disposed of in tips provided by the Contractor, unless otherwise stated in the Contract.

	4.4.2. 
	Temporary Works for earthworks
	(1) The design of Temporary Works associated with earthworks, including temporary slopes, stockpiles and drainage, shall be such that the risk of failure is not more than that which would be adopted if the Temporary Works were to be permanent. Allowance may be made in the design of the Temporary Works for the shorter design life and for the risk to persons and property and the surface water and groundwater conditions that are likely to occur during construction.
(2) The Contractor shall provide details to the Project Manager to demonstrate that the design of Temporary Works has been considered and incorporated measures, which minimise excavation of materials.

	4.4.3. 
	Handling and storage of earthworks material
	(1) Earthworks material shall not be handled or stored in a manner which will result in segregation, deterioration, erosion or instability of the material. 
(2) Different types of earthworks material shall be kept separate from each other. Earthworks material that is suitable for use as fill material shall be maintained in a suitable condition and shall not be contaminated. 
(3) Material handling and storage areas shall be levelled and well drained. Stockpiles of material shall be sprayed with water or a dust suppression chemical to minimize dust generation.

	4.4.4. 
	Protection from water and weather
	(1) Earthworks after site clearance, excavation or filling and earthworks material after excavation shall be kept free of water and shall be protected from damage due to water and from exposure to weather conditions which may affect the earthworks or earthworks material. The measures to be taken shall include the following:
· Surfaces shall be maintained in a stable condition and shall be formed to falls to shed water and to prevent ponding.
· The area of exposed surfaces shall be kept to a minimum.
(2)  Excavations for structures, pits and trenches shall not be carried out on or adjacent to slopes unless measures are taken to drain the excavation and to prevent water from the excavation entering the slope.

	4.4.5. 
	Earthworks material allowed to become unsuitable or to deteriorate
	(1) Earthworks material which has been used, or is required for use, in the permanent work and which is allowed to become unsuitable such that in the opinion of the Project Manager it no longer complies with the specified requirements for that type of material shall be replaced or dealt with by methods agreed by the Project Manager.
(2) Earthworks material which is not stated in the Contract to be excavated and which the Contractor causes or allows to deteriorate such that in the opinion of the Project Manager the permanent work will be affected shall be replaced or dealt with by methods agreed by the Project Manager.
(3) Material provided to replace earthworks material, which has been allowed to become unsuitable, or which the Contractor causes or allows to deteriorate, shall be an equivalent material approved by the Project Manager. The replacement material shall have the same volume after compaction as the material replaced.
(4) The material that is to be replaced shall be disposed of by the Contractor.

	4.4.6. 
	Additional excavation and stabilisation
	(1) Earthworks material which is not stated in the Contract to be excavated but which in the opinion of the Project Manager has inadequate strength, durability or stability shall be dealt with by additional excavation or filling or by stabilisation or by other methods instructed by the Project Manager.
(2) Additional excavation shall be carried out and the resulting voids shall be dealt with as follows:
· General fill material, fine fill material or special fill material shall be deposited and compacted below areas of fill.
· Granular fill material shall be deposited below standing water.
(3) Stabilisation shall be carried out using fill material (Grade 400) deposited directly into the original unstable material and compacted to form a stable foundation on which to construct the subsequent work.

	4.4.7. 
	Removal of earthworks material
	Earthworks material that is required for use in the permanent work as fill material shall not be removed from the Site unless permitted by the Project Manager. The Contractor shall notify the Project Manager before any earthworks material is removed from the Site.

	4.5. 
	Excavation
	

	4.5.1. 
	Disposal of excavated material
	(1) The Contractor shall take measures to sort and separate excavated material on site for use in the permanent works as required in the environmental protection measures unless otherwise stated in the Contract. Excavated material, which in the opinion of the Project Manager cannot be selected, processed or mixed in a practical manner to make it suitable for use in the permanent works, as fill material shall be disposed of by the Contractor unless otherwise stated in the Contract.
(2) Excavated material that is surplus to the requirements of the permanent work shall be disposed of by the Contractor unless otherwise stated in the Contract. The Contractor shall, unless otherwise stated in the Contract, take all practical measures to sort and separate the surplus material according to its nature before disposal as required in the environmental protection measures and dispose of the material off-site

	4.5.2. 
	Use of excavated material
	(1) Excavated material required for use in the permanent work which is capable of being selected, processed and mixed to make it suitable for use as fill material shall not be used for any other purposes unless permitted by the Project Manager.
(2) Excavated material that is required for use in the permanent work as fill material and which the Project Manager permits to be removed from the Site or used for other purposes shall be replaced by an equivalent material approved by the Project Manager. The replacement material shall have the same volume after compaction as the material replaced.

	4.5.3. 
	Obstructions in excavations
	(1) The Contractor shall inform the Project Manager without delay of the nature and location of any unforeseen obstruction encountered during excavation.
(2) Boulders that intersect the earthworks final surface or formation shall be dealt with as excavation proceeds by methods agreed by the Project Manager. Boulders shall not be left protruding unless permitted by the Project Manager.

	4.5.4. 
	Excavation
	(1) Temporary supports or other methods shall be used to maintain excavations in a stable condition and to prevent settlement of structures or utilities due to excavation or dewatering.
(2) Constructional plant or other vehicles shall not be operated or parked adjacent to excavations and earthworks material or other materials shall not be placed adjacent to excavations unless this has been allowed for in the design of the Temporary Works for the support of the excavation.

	4.5.5. 
	Excavations adjacent to structures and utilities
	(1) Excavations shall be carried out by hand adjacent to utilities that are known, proven or suspected to exist.
(2) Unless otherwise permitted by the Project Manager excavations next to structures shall be carried out by hand.

	4.5.6. 
	Excavations for structures, pits and trenches
	(1)  Excavations for structures, pits and trenches shall be the minimum size necessary to construct the permanent work. The sides of excavations shall be vertical unless otherwise permitted by the Project Manager.
(2) The length of trench excavation left open at any one time shall not exceed that agreed by the Project Manager.
(3) Unless permitted by the Project Manager, trenches for utilities in fill areas shall not be excavated until the fill material has been deposited and compacted up to the earthworks final surface or formation or up to 1 m above the top of the utility, whichever is lower.

	4.6. 
	Deposition of fill material
	

	4.6.1. 
	Types of fill material
	Unless otherwise stated in the Contract, areas of fill shall be formed of general fill material.

	4.6.2. 
	Sources of fill material
	Fill material shall be obtained from excavation within the Site. If there is insufficient fill material of the required types within the Site, imported fill material shall be provided by the Contractor from sources outside the Site.

	4.6.3. 
	Surface preparation for fill material
	Surfaces on which fill material is to be deposited shall be prepared after site clearance in accordance with the following requirements:
· Topsoil, grass, and other organic matter shall be removed.
· Soft spots, boulders and other materials, which in the opinion of the Project Manager are unsuitable or unstable, shall be removed.
· Benches shall be cut and sub-soil drainage systems installed
· Voids shall be dealt with as r instructed by the Project Manager. 
· Surfaces shall be scarified to a depth of 200 mm and compacted to the same standard as the fill material that is to be deposited.

	4.6.4. 
	Commencement of deposition of fill material
	The permission of the Project Manager shall be obtained before deposition of fill material starts in any area of fill.

	4.6.5. 
	Haulage of fill material
	Haulage of fill material to an area of fill shall proceed only when the compaction plant operating at the area to be filled is sufficient to achieve the specified requirements for relative compaction of the fill material.

	4.6.6. 
	Deposition of fill material
	(1) Fill material obtained from excavations within the Site shall be deposited in its final location as soon as practicable after it has been excavated.
(2) Fill material shall be deposited in layers of a thickness appropriate to the compaction method to be used. In deposition of fill material, the Contractor shall ensure that a good bond is achieved between layers of fill, and unless otherwise directed by the Project Manager, no material shall be placed on previously compacted layers unless the surface has been scarified or otherwise broken up and, if necessary, watered.
(3) Unless otherwise permitted by the Project Manager, layers of fill material shall be horizontal, except for any gradient required for drainage, and the thickness of each layer shall be uniform over the area to be filled. The fill material shall be brought up from the bottom in uniform horizontal layers, with the top of each layer graded to enable surface water to drain readily.
(4) Except in excavations for structures, pits and trenches, if the difference in level between adjacent areas to be filled exceeds 1 m, the edge of the higher area shall be benched before fill material is placed against it.
(5) Execution of the Works shall be controlled in such a manner that any compaction of the fill material resulting from the passage of constructional plant or haulage vehicles is uniform.
(6) Fill material shall not be deposited by end-tipping, by pushing loose material down slope faces or by other methods which may result in segregation or inadequate compaction of the fill material.

	4.6.7. 
	Overfilling
	In areas of fill formed of material other than rock fill material, earthworks final surfaces sloping at a gradient exceeding 1 vertical to 3 horizontal shall be formed by overfilling and cutting back after compaction. Over-filling shall extend beyond the earthworks final surface by a horizontal distance of 0.5 m or three times the thickness of the compacted layer, whichever is greater.

	4.6.8. 
	Deposition of fill material adjacent to structures and utilities
	(1) Fill material deposited within 0.5m of a structure or utility shall be fine fill material. 
(2) Fill material shall not be deposited adjacent to or above structures or utilities until the construction of the structure or utility is sufficiently advanced to accept the imposed forces without disturbance or damage.
(3) Fill material shall be deposited evenly on all sides of structures and utilities and in such a manner that the structure or utility is not disturbed or damaged.
(4) Fill material around water, sewage and drainage pipes which are laid as part of the permanent work shall be special fill material. They shall be deposited in layers not exceeding 100 mm thick to a level of 300 mm above the top of the pipe. The fill material shall be deposited in such a manner that the layer on one side of the pipe is not more than 100 mm higher than the layer on the other side.

	4.7. 
	Compaction of fill material
	

	4.7.1. 
	Compaction of fill material
	(1) Fill material in areas of fill shall be compacted in layers to a stable condition as soon as practicable after deposition and in a manner appropriate to the location and to the material to be compacted.
(2) The permission of the Project Manager shall be obtained before the next layer is deposited on each layer of compacted fill material.
(3) Fill material shall be compacted to obtain a relative compaction of at least 95% throughout.

	4.7.2. 
	Moisture content of fill material
	Fill material other than rock fill material shall be at optimum moisture content during compaction. The tolerance on the optimum moisture content percentage shall be ±3%, provided that the fill material is still capable of being compacted in accordance with the specified requirements to form stable areas of fill. All necessary measures shall be taken to achieve and maintain the specified moisture content.

	4.7.3. 
	Compaction of fill material adjacent to structures and utilities
	(1) Fill material shall be compacted in such a manner that structures or utilities are not disturbed or damaged.
(2) Fill material around water, sewage and drainage pipes, which are constructed as part of the permanent work, shall be compacted by hand-rammers or manually operated power equipment. Fill material within 300 mm above the top of sewage and drainage pipes shall be compacted to obtain a relative compaction of at least 85% throughout.

	4.7.4. 
	Compaction of general fill material with a large portion of coarse material
	(1) Each horizontal layer of general fill material shall be spread and levelled with a thickness not less than 1.5 times of the maximum size of the general fill material and not exceeding the maximum depth of compacted layer in accordance with Table 6.2A. If there is a presence of over-sized coarse material in the general fill, the over-sized coarse material shall be removed or broken down to sizes acceptable to the Project Manager. Each layer shall be systematically compacted by a vibratory roller with the stipulated minimum number of passes corresponding to the minimum static load per 100 mm width of the roller.
(2) The number of passes of the roller shall only be counted when the roller is travelled on the material to be compacted at a speed of not more than 2 km per hour with full vibration. Plant other than a vibratory roller carrying out material spreading or providing some preliminary compaction, to assist the use of heavier plant, shall be disregarded in counting the number of passes.
(3) Variation from the method will be permitted only if the Contractor demonstrates at site trials that equivalent compaction is achieved by the alternative method or plant. The procedure to be adopted for these site trials shall be agreed with and approved by the Project Manager.
(4) Without prejudice to the provision of the Conditions of Contract and in order that the Project Manager may take proper provision for the supervision of compaction in the permanent work, the Contractor shall, not less than 24 hours before he proposes to carry out compaction processes, apply in writing to the Project Manager for permission to do so.
(5) When materials of widely divergent grading are used in embankments and fill areas, they shall be spread and compacted in separate clearly defined areas.
(6) If more than one class of material is being used in such a way that in the opinion of the Project Manager, it is not practicable to define the areas in which each class occurs, compaction plant shall be operated as if only the material that requires the greatest compaction effort is being compacted.


Table 4.2 A: Compaction requirement for general fill material with a large portion of coarse material
	Force per 100 mm width
	Well-graded material
	Uniform-graded material

	(kN)
	Maximum depth of compacted layer (mm)
	Minimum no. of passes
	Maximum depth of compacted layer (mm)
	Minimum no. of passes

	0.25 – 0.45
	125
	12
	150
	16

	0.46 – 0.70
	
	
	150
	12

	0.71 – 1.25
	
	
	150
	10

	1.26 – 1.75
	150
	8
	200
	10

	1.76 – 2.30
	150
	4
	225
	10

	2.31 – 2.80
	175
	4
	250
	10

	2.81 – 3.50
	200
	4
	275
	8

	3.51 – 4.20
	225
	4
	300
	8

	4.21 – 4.90
	250
	4
	300
	8



	4.8. 
	Completion of earthwork surfaces
	

	4.8.1. 
	Completion of earthwork final surfaces
	(1) Earthwork final surfaces shall be completed to a stable condition as soon as practicable after excavation or after deposition and compaction of fill material has been completed. The subsequent permanent work or surface protection shall be carried out as soon as practicable after the earthworks final surface has been completed.
(2) Earthworks final surfaces shall be completed to smooth alignments without abrupt irregularities unless otherwise stated in the Contract.

	4.8.2. 
	Completion of formations
	(1) Formations above structures or utilities shall be completed after construction of the structure or utility.
(2) Except in excavations in rock and in areas of fill formed of rock fill material, formations shall be compacted to obtain a relative compaction of at least 98% to a depth of 200 mm below the formation.
(3) Unless otherwise permitted by the Project Manager, proof rolling shall be carried out on formations. The formation shall be rolled in the presence of the Project Manager by at least two passes of a non-vibrating rubber tyred roller. Any defect in the formation which is revealed during proof rolling by deformation of the formation which in the opinion of the Project Manager is excessive shall be made good as instructed by the Project Manager.
(4) After all other formation work and testing have been completed and damage caused by testing reinstated, formations for pavements shall be rolled with one pass of a smooth steel-wheeled non-vibrating roller.
(5) Unless otherwise permitted by the Project Manager, formation surfaces that will not be immediately covered by the subsequent permanent works shall be protected by methods agreed by the Project Manager.

	4.8.3. 
	Protection of earthwork final surfaces and formations
	(1) Earthwork final surfaces and formations shall be maintained in a stable condition and shall be protected from damage due to water or other causes and from exposure to conditions which may adversely affect the surface.
(2) Formation shall not be used by constructional plant or vehicles other than those which, in the opinion of the Project Manager, are essential to construct the subsequent work.

	4.9. 
	Intermediate areas of fill
	

	4.9.1. 
	Deposition of fill material in intermediate areas of fill
	Fill material may be deposited in intermediate areas of fill by end-tipping or by pushing into position until, it is sufficient to form a stable foundation on which to construct the subsequent work.

	4.9.2. 
	Compaction of fill material in intermediate areas of fill
	Fill material in intermediate areas of fill up to the level shall be compacted to a degree, which is practicable. Fill material shall be compacted to obtain a relative compaction of at least:
· 90% throughout,
· 95% within 1.5 m of earthworks final surfaces and formations, and
· 98% within 200 mm of formations.


Table 4.2B: Compaction requirement
	Type of compaction plant
	Category
	Maximum depth of compacted layer (mm)
	Minimum no. of passes

	Smooth-wheel roller
	Force per 100 mm width
	

125
	

10

	
	2.1 – 2.6 kN
	
	

	
	2.61 – 5.2 kN
	125
	8

	
	More than 5.2 kN
	150
	8

	Grid-roller
	Force per 100 mm width
	

125
	

12

	
	5.3 – 7.8 kN
	
	

	
	More than 7.8 kN
	150
	12

	Pneumatic-tyre roller
	Wheel load
	
125
	
12

	
	2 - 2.5 tonnes
	
	

	
	2.6 - 4 tonnes
	125
	10

	
	4 - 6 tonnes
	125
	10

	
	6 - 8 tonnes
	150
	8

	
	8 - 12 tonnes
	150
	8

	
	More than 12 tonnes
	175
	6

	Vibratory roller
	Force per 100 mm width
	


100
	


12

	
	0.71 – 1.25 kN
	
	

	
	1.26 – 1.75 kN
	125
	8

	
	1.76 – 2.3 kN
	150
	4

	
	2.31 – 2.8 kN
	175
	4

	
	2.81 – 3.5 kN
	200
	4

	
	3.51 – 4.2 kN
	225
	4

	
	4.21 – 4.9 kN
	250
	4

	Vibratory-plate compactor
	Static pressure 
under base plate (kN/m²)
	



100
	



6

	
	13.8 - 17.2
	
	

	
	17.3 - 20.7
	150
	6

	
	More than 20.7
	200
	6

	Vibro-tamper
	Mass (kg)
	
100
125
	
3
3

	
	50 – 65
66 – 75
	
	

	
	More than 75
	150
	3

	Power rammer
	Mass (Kg)
	
150
	
6

	
	100
	
	

	
	More than 500
	275
	12



	4.10. 
	Tolerances
	

	4.10.1. 
	Tolerances: earthworks final surfaces and formations
	(1) Earthworks final surfaces and formations shall be within the tolerances of the specified lines and levels stated in Table 4.3. The tolerances for formations do not apply to pipes or preformed structures that require to be supported over their complete length or area.
(2)  In excavation, a positive tolerance refers to insufficient excavation and a negative tolerance refers to excess excavation. In areas of fill, a positive tolerance refers to excess fill material and a negative tolerance refers to insufficient fill material.


Table 4.3:	Tolerances for earthworks final surfaces and formations
	Type of surface
	Method of forming surface
	Tolerance (mm)

	
	
	+
	-

	Formations for structures and utilities
	Excavation
	0
	25

	
	Deposition and compaction of fill material
	0
	25

	Formations for pavements, including carriageways, footways, cycletracks, paved areas, aircraft pavements and railway trackbeds.
	Excavation 
	0
	50

	
	Deposition and compaction of fill material
	0
	50

	Earthworks final surfaces other than formations, with a gradient not exceeding 1 vertical to 10 horizontal
	Excavation
	0
	100

	
	Deposition and compaction of fill material
	0
	100

	Other earthworks final Surfaces
	Excavation
	100
	100

	
	Deposition and compaction of fill material
	100
	100



	SECTION 5 CARRIAGEWAYS: SUB-BASE MATERIAL

	5. 
	Carriageways, sub base material

	5.1. 
	Materials
	

	5.1.1. 
	Sub-base material using virgin material
	Sub-base material shall have the properties stated in Table 5.1. Sub-base material passing the 425 µm BS test sieve, and shall be non-plastic.

	5.1.2. 
	Recycled sub-base material instead of virgin material
	(1) Recycled sub-base material shall be crushed rock, crushed concrete or clean crushed inert demolition material and may contain up to 12.5 % by mass of natural sand which passes the 5mm BS test sieve. The material shall lie within the grading limits of Table 5.1, and not be gap graded.
(2) The material shall have a 10 % fines value of 50 KN or more when tested
(3) The material passing the 425µm BS test sieve shall be non-plastic when tested
(4) The aggregate shall be considered suitable if it has a soundness value greater than 65.
(5) The material shall have a water-soluble sulphate content of less than 1.9g of sulphate (expressed as SO3) per litre, if used within 500mm of cement-bound material, concrete pavements, concrete structures or concrete products.
(6) The material shall have a minimum laboratory California Bearing Ratio (CBR) value of 30% or such other higher value as specified by the Project Manager.
(7) The material shall not contain quantities of contaminants in excess of the percentages given in Table 6.2 unless otherwise approved by the Project Manager.
(8) Notwithstanding the above sub-clauses, the Contractor may propose for the Project Manager’s approval the use of virgin aggregates instead of recycled aggregates in the sub-base material when there is a shortage of supply of recycled aggregates.


Table 5.1: Properties of sub-base material
	Properties
	BS test sieve
	Percentage by mass passing

	Particle size distribution
	75	mm
37.5	mm
20	mm
10	mm
5	mm
600	µm
75	µm
	100
85	-	100
60	-	85
40	-	70
25	-	45
8	-	22
0	-	10

	Ten percent fines value
	
	>	50 kN


Table 5.2 : Allowable contamination of recycled sub-base material
	Sub-base type
	Type of contamination

	
	Maximum sulphate content
By mass
	Maximum metals content By mass
	Maximum foreign material content e.g. glass, soft material etc.
By mass
	Maximum organic material content(by mass)

	Recycled sub-base
	1%
	1%
	1%
	0.5%



	SECTION 6 CONCRETE CARRIAGEWAYS

	6. 
	Concrete Carriageway

	6.1. 
	General
	

	6.1.1. 
	General requirements
	The works and materials specified in Clauses below shall comply with the sections stated, unless otherwise stated in this Section.

	6.2. 
	Materials
	

	6.2.1. 
	Reinforcement
	(1) Fabric reinforcement shall be steel fabric complying with BS 4483. The fabric reinforcement steel shall be manufactured from steel wire which complies with BS 4482 and which has a type 2 bond classification.
(2) Dowel bars, tie bars, cradles and tie bars for cradles shall be Grade 250 plain round steel bars complying with actual Maldivian standards or similar. Dowel bars and tie bars shall be straight. Both ends of dowel bars and one end of tie bars shall be sawn square with all burrs removed.

	6.2.2. 
	Cement mortar for cradles
	Cement mortar for supporting cradles shall consist of 1 part of cement to 3 parts of fine aggregate together with the minimum amount of water necessary to achieve a consistency suitable for the required work. Fine aggregates shall be sand or crushed rock to BS 1200 and shall pass a 5 mm BS test sieve.

	6.2.3. 
	Fine aggregate
	Fine aggregate for concrete shall be natural river-deposited sand consisting of at least 95% by mass of quartz grains or clean, hard and durable crushed rock.

	6.2.4. 
	Polyethylene sheeting
	Polyethylene sheeting shall be impermeable and shall have a nominal thickness of 0.125 mm.

	6.2.5. 
	Joint filler
	Joint filler shall be of a proprietary type approved by the Project Manager and shall be a firm, compressible, single thickness, non-rotting filler.

	6.2.6. 
	Joint sealant
	(1) Joint sealant shall be of a grade suited to the climatic conditions of the Maldives and shall perform effectively over a temperature range of 0°C to 60ºC.
(2) Joint sealant shall be a cold poured two-part polymer-based sealant complying with BS 5212, Type N.
(3) Primers and caulking material for use with joint sealant shall be of a proprietary types recommended by the joint sealant manufacturer and approved by the Project Manager.

	6.2.7. 
	Bond breaker tape
	Bond breaker tape shall be of a proprietary type recommended by the joint sealant manufacturer and approved by the Project Manager. The tape shall be a polyethylene film with adhesive applied on one side and shall be the full width of the groove.

	6.2.8. 
	Groove forming strip
	(1) Groove forming strip shall be of a proprietary type approved by the Project Manager. The strip shall be a firm compressible strip of either ethylene vinyl acetate foam with a density of at least 90 kg/m3 or synthetic rubber. The strip shall be 25 mm deep and 5 mm thick and shall be sufficiently rigid to remain in position during concreting without deforming or stretching.
(2) Adhesive for groove forming strip shall be of a proprietary type recommended by the groove forming strip manufacturer and approved by the Project Manager.

	6.2.9. 
	Sleeves for dowel bars and tie bars
	Sleeves for dowel bars and tie bars shall be uPVC and shall have a nominal wall thickness not exceeding 1.5 mm. The sleeves shall fit tightly to the bars.

	6.2.10. 
	Epoxy resin grout
	Epoxy resin grout shall be of a proprietary type approved by the Project Manager.

	6.3. 
	Concrete
	

	6.3.1. 
	Concrete mix
	Concrete  for  concrete  carriageways  shall comply with  the following requirements:
· Concrete shall be Grade 40/20 and shall be a designed mix.
· The concrete mix shall contain either PFAC or a minimum of 265 kg of PC plus a minimum of 85 kg of PFA per m3 of compacted concrete.
· The percentage by mass of fine aggregate to total aggregate shall be at least 30%.
· The workability in terms of designed slump value shall not exceed 30 mm.

	6.3.2. 
	Cementitious content of concrete
	The minimum cementitious content of concrete for concrete carriageways shall be 350 kg/m3.

	6.4. 
	Submissions
	

	6.4.1. 
	Particulars of materials for joints
	(1) The following particulars of the proposed materials for joints in concrete carriageways shall be submitted to the Project Manager:
· Manufacturer’s literature and a certificate for joint filler showing the manufacturer's name, the date and place of manufacture and including results of tests for:
· Disintegration and shrinkage
· Recovery value and reduction in mass
· Extrusion,
· Manufacturer’s literature for joint sealant, including details of the method and time required for mixing the different components, and a certificate showing the manufacturer's name, the date and place of and including results of tests for:
· Application life
· Tack-free time
· Resistance to flow
· Recovery
· Adhesion and cohesion in tension and compression
· Resistance to heat ageing,
· Manufacturer’s literature and a certificate for groove-forming strip showing the manufacturer's name, the date and place of manufacture and including results of tests for density, and
· Particulars of primers and caulking material for joint sealant, adhesive for groove forming strip, bond breaker tape and sleeves for dowel bars and tie bars.
(2) The particulars, including certificates, shall be submitted to the Project Manager at least 14 days before the first delivery of the material to the Site. Certificates shall be submitted for each batch of the material delivered to the Site.

	6.4.2. 
	Particulars of methods of construction
	Particulars of proposed methods of construction for concrete carriageways shall be submitted to the Project Manager at least 7 days before the trial length is constructed.

	6.4.3. 
	Samples of materials
	Samples of the following proposed materials shall be submitted to the Project Manager at the same time as particulars of the material are submitted:
· Polyethylene sheeting,
· Joint filler,
· Bond-breaker tape,
· Groove-forming strip, and
· Sleeves for dowel bars, including compressible filler, and for tie bars.

	6.5. 
	Trials
	

	6.5.1. 
	Compliance criteria: trial-mix concrete
	The results of the tests on trial-mix concrete for concrete carriageways shall comply with the following requirements:
Each of the six slump values shall not exceed 40 mm, and the average of the six slump values shall not exceed 35 mm.

	6.5.2. 
	Commencement of concreting
	(1) Concrete shall not be placed in the permanent carriageway other than in a trial length until the result of every test on the trial length complies with the specified requirements for the trial length.
(2) Concrete may be placed in the permanent carriageway before the results of tests for compressive strength of the trial mix are available provided that the result of every other test on the trial mix and trial length complies with the specified requirements for trial mix concrete and for the trial length.

	6.5.3. 
	Changes in materials and methods of construction
	Unless permitted by the Project Manager, the materials, mix design, methods of production and methods of construction used to produce a trial length which complies with the specified requirements shall not be changed.

	6.6. 
	Storage of materials
	(1) Joint sealant, primer for joint sealant and adhesive for groove forming strip shall be stored in sealed containers marked to identify the contents and protected from exposure to conditions that may adversely affect the material. The materials shall be stored in accordance with the manufacturers' recommendations and shall not be used after the recommended shelf life has been exceeded.
(2) Polyethylene sheeting, joint filler, bond breaker tape, groove forming strip and sleeves for dowel bars and tie bars shall be stored in accordance with the manufacturers' recommendations in a dry, weatherproof store with a raised floor. Joint filler shall be stored in sealed plastic bags and shall not be exposed to moisture or air.

	6.7. 
	Preliminary work
	

	6.7.1. 
	Installation of utilities
	(1) Pipes, cables, manholes, chambers, gullies and other utilities below concrete carriageways shall be completed and fill material shall be deposited and compacted in trenches before the carriageway is constructed. Openings to manholes, chambers and gullies shall be protected by temporary covers or by other methods agreed by the Project Manager.
(2) Box-outs shall be formed in concrete carriageways for covers, frames and other hardware. The covers, frames and other hardware shall be fixed in position after the main slab has been concreted and before the infill slab is concreted.

	6.7.2. 
	Preparation of formation and sub-base
	Construction of concrete carriageways shall start as soon as practicable after the formation or sub-base has been completed. The formation and the sub-base shall be protected until construction of the carriageway starts.

	6.7.3. 
	Laying polyethylene sheeting
	Polyethylene sheeting below concrete carriageways shall be laid flat without creases.  Laps shall be at least 300 mm and there shall be no gaps at the edges of bays.

	6.8. 
	Formwork
	(1) Unless otherwise approved by the Project Manager, formwork for concrete carriageways shall be steel. The finish to concrete surfaces for transverse and longitudinal joints shall be Class F3. The finish to concrete surfaces for other edges of the carriageway shall be Class F2.
(2) Concrete shall not be placed against excavated surfaces or against kerbs unless permitted by the Project Manager.
(3) Formwork shall not be loosened or removed until at least 7 hours after concreting has been completed.

	6.9. 
	Forming joints
	

	6.9.1. 
	Forming joints
	(1) Materials for joints in concrete carriageways shall be used in accordance with the manufacturers' recommendations or as otherwise stated in the Contract.
(2) Dowel bars, tie bars and their sleeves shall be securely fixed in position through holes in the formwork before concreting.
(3) Joint filler shall be cut to size before fixing and shall be securely fixed in position to the existing concrete surface before concreting. There shall be no gaps between the joint filler and the formation. Holes in joint filler for dowel bars shall be cut to form a sliding fit to the sleeved bar.
(4) Joints shall be formed perpendicular to the top surface of the slab.

	6.9.2. 
	Transverse joints
	(1) Unless otherwise permitted by the Project Manager, transverse joints in concrete carriageways shall be straight and perpendicular to the longitudinal axis of the carriageway.
(2) Transverse expansion joints and transverse contraction joints shall be formed only at the specified positions. The joints shall be continued across longitudinal joints and shall be in line and of the same type on both sides of the longitudinal joint. The joints shall be continued through kerbs, edgings and quadrants and their foundation and backing. The joint dimensions and materials shall be the same as the transverse joints with the omission of dowel bars. 
(3) The joint filler and groove for joint sealant at transverse expansion joints shall provide complete separation of adjacent slabs.

	6.9.3. 
	Longitudinal joints
	Longitudinal joints in concrete carriageways shall be formed only at the specified positions.

	6.9.4. 
	Isolation joints
	Isolation joints shall be formed in concrete carriageways at manholes and chambers.

	6.9.5. 
	Forming grooves
	(1) Grooves in concrete carriageways for joint sealant shall be straight, shall have parallel sides and shall be perpendicular to the top surface of the slab. The bottom of the groove shall be flat and shall be parallel to the top surface of the slab.
(2) Grooves at transverse expansion joints and at isolation joints at manholes and chambers shall be formed by sawing the groove to the specified width and depth not less than 7 days after concreting. The grooves shall be located over the joint filler such that the upper surface of the joint filler is entirely contained in the groove.
(3) Grooves at transverse contraction joints shall be formed using one of the following methods:
· Method 1: An initial groove shall be sawn as soon as practicable after concreting without causing spalling of the edges. The width of the initial groove shall be less than the specified width of the final groove and the depth of the initial groove shall be between 1/4 and 1/3 of the thickness of the slab. The final groove shall be sawn to the specified width and depth not less than 7 days after concreting. The centre-lines of the initial and final grooves shall coincide. 
· Method 2: The final groove shall be sawn to the specified width and depth as soon as practicable after concreting without causing spalling of the edges.
(4) Grooves at transverse construction joints shall be formed by fixing groove-forming strip with adhesive to the concrete already placed before concreting the adjacent slab.

	6.9.6. 
	Protection of grooves
	Before permanent sealing, grooves in concrete carriageways for joint sealant shall be protected from contamination by a temporary sealing strip or by other methods agreed by the Project Manager.

	6.9.7. 
	Sealing joints
	(1) The permanent sealing of joints in concrete carriageways shall be carried out at least 7 days after concreting unless otherwise permitted by the Project Manager.
(2) Immediately before permanent sealing, groove forming strips, temporary seals, dirt and loose material shall be removed from the groove and the sides of the groove shall be cleaned and roughened by water jetting, sand blasting or by other methods agreed by the Project Manager.
(3) Caulking material shall be firmly packed in the bottom of the groove if the joint sealant is not required to extend to the bottom of the groove.
(4) Bond breaker tape shall be fixed continuously and evenly along the bottom of the groove for the full width and length of the groove.
(5) Primer for the joint sealant shall be applied to the sides of the groove in accordance with the manufacturer's recommendations.
(6) Joint sealant shall be applied between the minimum and maximum drying times of the primer recommended by the manufacturer. The components of the sealant shall be thoroughly mixed in accordance with the manufacturer's recommendations using a power operated paddle mixer for sufficient time to produce a homogeneous mass without entrapped air. The sealant shall be dispensed into the groove as soon as practicable after mixing and within the time recommended by the manufacturer.
(7) The groove shall be clean and dry at the time of applying the primer and joint sealant.
(8) Excess joint sealant shall be removed by using a purpose made finishing tool such that the finished surface of the sealant is between 4 mm and 6 mm below the surface of the slab.

	6.10. 
	Placing and compacting concrete
	(1) Concrete shall be placed continuously between the joints in concrete carriageways unless otherwise permitted by the Project Manager.
(2) Concrete in unreinforced slabs shall be placed and compacted to the full thickness of the slab in one operation.
(3) Unless otherwise permitted by the Project Manager, concrete in reinforced slabs shall be placed and compacted to the specified level of the fabric reinforcement. The fabric reinforcement shall be placed in position and concrete shall be placed and compacted to the remaining thickness of the slab. The time between compaction of the first layer and placing of the remaining layer shall not exceed 30 minutes. Concrete shall not be placed against the concrete already placed for at least 24 hours unless permitted by the Project Manager.
(4) Concrete in infill slabs at covers, frames and other hardware shall be placed and compacted after the covers, frames and hardware have been fixed in position and shall not be placed at the same time as the concrete in the main slab.

	6.11. 
	Construction joints
	(1) Construction joints shall be formed in concrete carriageways only where approved by the Project Manager or in cases of emergency if concreting is interrupted by adverse weather, plant breakdown or similar circumstances. Construction joints shall not be formed within 2.5 m of an existing or planned expansion or contraction joint.
(2) Transverse construction joints shall be formed by either:
· Using formwork and cast-in tie bars, or
· Breaking back from an unformed edge and fixing the tie bars and sleeves with epoxy resin grout in drilled holes.

	6.12. 
	Surface finish
	

	6.12.1. 
	Surface regulation
	(1) Unless combined double beam compactor-levellers are being used, then after compaction, the concrete in concrete carriageways shall be struck off to slightly above the levels of the formwork and the surface shall be regulated by a regulating machine or a vibrating beam.
(2) Regulating machines shall be purpose made and shall span the full width of the slab either transversely or obliquely. The machine shall be equipped with at least two oscillating-type transverse screeds and shall be supported on a carriage.
(3) Vibrating beams shall have a steel or aluminium surface and shall be mounted on a separate carriage. 
(4) After regulation by the regulating machine or vibrating beam, the surface of the carriageway shall be regulated by at least two passes of a scraping straight edge with a blade length of at least 1.8 m. Scraping straight edges that operate in conjunction with regulating machines shall pass across the surface at right angles to the longitudinal axis of the carriageway. If the surface is torn by the straight edge, the surface shall be regulated again by the regulating machine or vibrating beam and by the scraping straight-edge.
(5) Wooden floats may be used to tamp and regulate small areas of the carriageway as agreed by the Project Manager. Steel floats or trowels shall not be used.

	6.12.2. 
	Surface texturing
	(1) After the surface of the concrete carriageway has been regulated and before the curing compound is applied, the surface, other than the surface of channels and edges of slabs that do not require to be textured, shall be textured by brushing with a wire broom.
(2) The surface texture shall be produced by brushing evenly across the slab in one direction at right angles to the longitudinal axis of the carriageway. Brushing shall be carried out after the moisture film has disappeared from the concrete surface and before the initial set is complete.

	6.13. 
	Curing concrete
	The surface and edges of concrete carriageways shall be protected except that covering with hessian, sacking, canvas or other absorbent material as stated in Method 2 shall not be used. If Method 1 is used, the curing compound shall be applied to the surface immediately after the surface has been textured and shall be applied to the edges immediately after the formwork has been removed.

	6.14. 
	Protection of concrete carriageway
	(1) Immediately after the curing system has been applied, the concrete carriageway shall be fenced off from pedestrian traffic and covered with protective sheeting for at least 24 hours. The sheeting shall be lapped and securely held in position in such a manner that the surface of the carriageway will not be damaged.
(2) Loads from materials not forming part of the permanent work or from Constructional Plant or other vehicles shall not be applied to the concrete carriageway until at least 7 days after concreting has been completed and until all grooves at joints have been temporarily or permanently sealed or protected.

	6.15. 
	Tolerances
	

	6.15.1. 
	Tolerances: sub-base
	The level of the sub-base below concrete carriageways shall not be more than 10 mm higher, and shall not be more than 20 mm lower, than the specified level.

	6.15.2. 
	Tolerances: formwork
	(1) The line of formwork for concrete carriageways shall be within 10 mm of the specified line of the concrete carriageway.
(2) The level of the top of the formwork shall be within 3 mm of the specified level of the concrete carriageway.
(3) Abrupt irregularities in the line of the formwork and in the level of the top of formwork shall not exceed 3 mm.

	6.15.3. 
	Tolerances: reinforcement
	The cover to fabric reinforcement in concrete carriageways shall be within 10 mm of the specified cover.

	6.15.4. 
	Tolerances: dowel bars and tie bars
	(1) Dowel bars at joints in concrete carriageways shall be within 20 mm of the mid-depth of the slab.
(2) Dowel bars shall be parallel to within 3 mm in half the length of the bar to: 
· The longitudinal joint, or the longitudinal axis of the concrete carriageway if there is no longitudinal joint, 
· The top surface of the slab, and 
· Adjacent dowel bars.

	6.15.5. 
	Tolerances: grooves
	Unless otherwise recommended by the manufacturer of the joint sealant the depth of grooves for joint sealant in concrete carriageways shall be within 3 mm of the specified depth.

	6.15.6. 
	Tolerances: covers, frames and other hardware
	The level of covers, frames and other hardware shall not be higher than, and shall not be more than 3 mm lower than, the surface of the adjacent carriageway.

	6.15.7. 
	Tolerances: alignment of concrete carriageway
	(1) The best-fit straight line of straight joints and of straight edges of concrete carriageways shall be within 25 mm of the specified line. The line of straight joints and of straight edges of concrete carriageways shall be within 10 mm of the best-fit straight line.
(2) The best fit curved line of curved joints and of curved edges of concrete carriageways shall be as agreed by the Project Manager and shall be within 25 mm of the specified line. The line of curved joints and of curved edges of concrete carriageways shall be within 10 mm of the best-fit curved line.
(3) Joints in concrete carriageways shall be continuous across intersections of joints to within 5 mm of the best fit straight lines or best fit curved lines of each joint.

	6.15.8. 
	Tolerances: level of concrete carriageway
	(1) The levels of the surface of concrete carriageways shall be determined 200 mm from the edges of each bay at 10 m centres in the longitudinal direction and at 2 m centres in the transverse direction.
(2) The level of the surface of concrete carriageways shall be within 6 mm of the specified level. In low lying and flat areas the Contractor shall pay special attention to level control to ensure that falls on the surface of the carriageway are in the specified direction.
(3) The difference in level of the surface of concrete carriageways across joints shall not exceed 3 mm.
(4) The thickness of concrete carriageway slabs shall not be less than the specified thickness minus 10 mm.

	SECTION 7 MISCELLANEOUS ROADWORKS

	7. 
	Miscellaneous roadworks

	
	PART 1: GENERAL REQUIREMENTS

	7.1. 
	General
	

	7.1.1. 
	General requirements
	The works and materials specified in Clauses below shall comply with the sections stated, unless otherwise stated in this Section.

	7.2. 
	Materials
	

	7.2.1. 
	Cement mortar
	Cement mortar shall consist of one part of cement to three parts of fine aggregate by volume together with the minimum amount of water necessary to achieve a consistency suitable for the required work. Fine aggregates shall be sand or crushed rock to BS 1200 and shall pass a 5 mm BS test sieve.

	7.2.2. 
	Polyethylene sheeting
	Polyethylene sheeting shall be impermeable and shall have a nominal thickness of 0.125 mm.

	
	PART 2: PEDESTRIAN GUARD-RAILING

	7.3. 
	General
	

	7.3.1. 
	Design of pedestrian guard-railing
	Pedestrian guard-railing which is proposed by the Contractor as an alternative to that stated in the Contract or which is erected as Temporary Works shall be designed in accordance with BS 3049, Table 1, Class C.

	7.4. 
	Materials
	

	7.4.1. 
	Steel
	Steel for pedestrian guard-railing shall comply with the following:
· Hot finished seamless tubes : BS 6323: Part 3
· Steel tubes and tubulars suitable for screwing to BS 21 pipe threads : BS 1387
· Hot rolled sections  : BS 4: Part 1 
· Hot rolled structural steel sections - equal and unequal angles : BS 4848: Part 4
· Weldable structural steels: BS 4360.

	7.4.2. 
	Stainless steel
	Stainless steel for pedestrian guard-railing shall be Grade 316 S 31 and shall comply with the following:
General inspection and testing procedures and specific requirements for carbon, carbon manganese and stainless steel : BS 970: Part 1
Stainless steel tubes suitable for threading in accordance with BS 21: BS 6362.

	7.4.3. 
	Aluminium
	(1) Aluminium for pedestrian guard-railing shall be H 30 TF and shall comply with the following:
· Wrought aluminium and aluminium alloys for general Engineering purposes plate, sheet and strip: BS 1470 
· drawn tube  : BS 1471
· bars, extruded round tubes and sections : BS 1474.
(2) Aluminium shall be anodised to Grade AA 25 in accordance with BS 1615.

	7.4.4. 
	Bolts, nuts, screws, washers and rivets
	(1) Bolts, nuts, screws, washers and rivets for pedestrian guard-railing shall comply with the following:
· ISO metric black hexagon bolts screws and nuts : BS 4190
· ISO metric black cup and countersunk head bolts and screws with hexagon nuts: BS 4933
· Metal washers for general engineering purposes  : BS 4320
· Rivets for general engineering purposes : BS 4620
· Wrought aluminium and aluminium alloys for general engineering purposes, rivet, bolt and screw stock : BS 1473.
(2) The length of bolts shall be such that the threaded portion of each bolt projects through the nut by at least one thread and by not more than four threads.
(3) Rag, indented and expansion bolts and resin bonded bolts shall be of proprietary types approved by the Project Manager and shall be capable of withstanding the design loading.
(4) Galvanized bolts, nuts, screws, washers and rivets shall be used with galvanized pedestrian guard-railing. Aluminium materials shall be insulated from ferrous materials by a non-conductive insulator at least 2 mm thick of a type approved by the Project Manager.

	7.4.5. 
	Mesh infill
	Mesh infill for pedestrian guard-railing shall comply with BS 4483. The mesh infill shall be free of surface defects, surface irregularities and mesh misalignment.

	7.4.6. 
	Galvanizing to steel
	(1) Steel components forming pedestrian guard-railing shall be hot-dip galvanized in accordance with BS EN ISO 1461.
(2) Galvanizing to steel shall be applied after welding, drilling and cutting are complete.

	7.4.7. 
	Welding steel
	(1) Welding for fabrication of pedestrian guard-railing shall be fillet welds. Welded surfaces shall be clean and flush before application of the protective coating.
(2) Steel shall not be welded after galvanizing unless permitted by the Project Manager. If permitted, the welded areas shall be free of scale and slag and shall be treated with an alternative zinc-coating system approved by the Project Manager.

	7.5. 
	Submissions
	

	7.5.1. 
	Particulars of pedestrian guard-railing
	(1) The following particulars of the proposed pedestrian guard-railing shall be submitted to the Project Manager:
· A certificate from the manufacturer showing the manufacturer's name, the date and place of manufacture, and
(2) The particulars shall be submitted to the Project Manager at least 28 days before fabrication of the pedestrian guard-railing starts.

	7.5.2. 
	Samples of materials
	Samples of the following proposed materials shall be submitted to the Project Manager for approval of the source and type of each material at the same time as particulars of the pedestrian guard-railing are submitted:
· Each type of pedestrian guard-railing,
· Mesh infill, and
· Each type of bolt, nut, and washer.

	7.5.3. 
	Storage of materials
	Pedestrian guard-railing shall be stored off a levelled, well drained and maintained hard-standing ground on level supports and in a manner which will not result in damage or deformation to the guard-railing or in contamination of the guard-railing. Pedestrian guard-railing shall be protected from damage and damaged guard-railing shall not be used in the permanent work unless permitted by the Project Manager. Measures to protect the materials from the effects of weather shall be submitted to the Project Manager for approval.

	7.6. 
	Installation of pedestrian guard-railing
	(1) Pedestrian guard-railing shall be installed to a smooth alignment to within 10 mm of the specified position and height.
(2) Pedestrian guard-railing which is to be installed to a radius of less than 45 m shall be curved in the workshop and shall not be made up of a series of straight lengths.
(3) Pedestrian guard-railing shall be fixed to concrete using rag, indented, expansion or resin bonded bolts and shall be bolted to metalwork. Bolts for fixing to concrete shall be fitted into pockets filled with cement mortar or resin grout.

	
	PART 3: UNTENSIONED BEAM BARRIERS

	7.7. 
	Materials
	

	7.7.1. 
	Beams
	(1) Beams for untensioned beam barriers shall be formed from steel plates complying with BS 1449: Part 1, type BHR, Grade 43/25.
(2) The beams shall be capable of withstanding a tensile force of at least 300 kN and shall not deflect by more than 40 mm when loaded centrally with a point load of 1 t over a simply supported span of 3 m.
(3) Beams shall comply with the following requirements:
· The base metal thickness shall be within 0.2 mm of the specified thickness.
· The strip width shall be within + 2.5 mm and - 0 mm of the specified width.
· The camber of the strip length shall be within 8 mm of the specified camber.
· The beam shall be straight to within 1.5 mm in a 1.5 m length.
· Angles at bends shall be within 2° of the specified angle.
(4) Bolt slots in beams for connection to posts shall be prepared in the workshop by cold saw-cutting. The spacing of the slots shall be such that posts will be spaced at either 4 m or 2 m.
(5) Beams shall be hot-dip galvanized to BS EN ISO 1461: 1999 :1999.
(6) Welds for end beam sections shall be full-penetration butt welds.

	7.7.2. 
	Posts
	(1) Posts for untensioned beam barriers shall be formed from Grade 43A steel complying with BS 4360.
(2) Posts shall be hot-dip galvanized in accordance with BS EN ISO 1461:1999.
(3) Posts fabricated from hollow sections shall be sealed by welding mild steel sealing plates over the open ends. The plates shall be at least 3 mm thick.
(4) Posts shall be within the tolerances stated in BS 4.

	7.7.3. 
	Cleats and struts
	(1) Cleats and struts for untensioned beam barriers shall be fabricated from angle sections complying with BS 4 and shall be weldable structural steel complying with BS 4360, Grade 43A.
(2) Cleats and struts shall be hot-dip galvanized in accordance with BS EN ISO 1461:1999.
(3) The dimensional tolerances of steel angles for cleats and struts shall comply with BS 4.

	7.7.4. 
	Bolts and nuts
	(1) Bolts for untensioned beam barriers shall be M 16 size and strength Grade 4.6 complying with BS 4190. 
(2) Nuts for untensioned beam barriers shall be strength Grade 4 or 5 complying with BS 4190.
(3) Bolts and nuts shall be hot-dip galvanized in accordance with BS EN ISO 1461:1999.
(4) Nuts shall be tapped 0.4 mm oversize to accommodate the galvanized coating.
(5) The length of bolts shall be such that the threaded portion of each bolt projects through the nut by at least one thread and by not more than four threads.
(6) Rag, indented and expansion bolts and resin bonded bolts shall be of a proprietary type approved by the Project Manager and shall be capable of withstanding the design loading.

	7.7.5. 
	Washers
	(1) Washers for un-tensioned beam barriers shall be black mild steel and shall comply with BS 4320, Form E, F or G. Washers shall be manufactured from steel complying with BS 1449: Part 1, Grade 250.
(2) Plain washers shall be 2 mm thick and shall be of dimensions suitable for use with M 16 bolts and nuts.
(3) Plain washers shall be hot-dip galvanized in accordance with BS EN ISO 1461:1999.
(4) Shaped washers shall have a thickness of at least 5 mm and shall be cast iron complying with BS 3468. The washers shall be shaped to fit the curvature of circular hollow sections used as posts.

	7.8. 
	Submissions
	

	7.8.1. 
	Particulars of un-tensioned beam barriers
	(1) The following particulars of the proposed materials and methods of construction for un-tensioned beam barriers shall be submitted to the Project Manager:
· A certificate from the manufacturer for beams in the format stated in BS 4360 showing the manufacturer's name, the date and place of manufacture, including carbon equivalent values, and
· Details of method of installation.
(2) The particulars, including certificates, shall be submitted to the Project Manager for approval of the source and type of materials at least 14 days before installation of the beams starts. Certificates shall be submitted for each batch of beams delivered to the Site.

	7.8.2. 
	Samples of materials
	Samples of the following proposed materials shall be submitted to the Project Manager for approval of the source and type of each material at the same time as particulars of the material are submitted:
· Beams,
· Posts, cleats and struts, and
· Bolts, nuts and washers.

	7.9. 
	Storage of materials
	Beams and posts for un-tensioned beam barriers shall be stored off a levelled, well drained and maintained hard-standing ground on level supports and in a manner that will not result in damage or deformation to the beams and posts or in contamination of the beams and posts. Beams and posts shall be protected from damage and damaged beams and posts shall not be used in the permanent work unless permitted by the Project Manager. Measures to protect the materials from the effects of weather shall be submitted to the Project Manager for approval.

	7.10. 
	Construction of un-tensioned beam barriers
	

	7.10.1. 
	Installation of un-tensioned beam barriers
	(1) Un-tensioned beam barriers shall be ready for assembly when delivered to Site. Beams and posts shall be free of blisters, flux, uncoated spots and other defects.
(2) Un-tensioned beam barriers shall be installed to a smooth alignment to within 10 mm of the specified position and height. Transition sections shall provide a smooth and uniform transition.
(3) Beams which are to be installed to a radius of less than 45 m shall be curved in the workshop.
(4) Un-tensioned beam barriers shall be fixed to concrete using rag, indented, expansion or resin bonded bolts and shall be bolted to metalwork. Bolts for fixing to concrete shall be fitted into pockets filled with cement mortar or resin grout.

	7.10.2. 
	Compacted earth footings
	(1) Sub-base material shall be deposited and compacted in the bottom 250 mm of pits for foundations of un-tensioned beam barriers with compacted earth footings. Fine fill material shall be deposited and compacted to the remainder of the pit. The sub-base material and fill material shall be compacted to obtain a relative compaction of at least 95% throughout. 
(2) Posts for un-tensioned beam barriers shall be securely fixed in position during deposition and compaction of fill material.

	7.10.3. 
	Concrete footings
	(1) Concrete for concrete footings shall be Grade 20/20.
(2) The top surface of concrete footings shall be finished level with the adjoining ground. The finish to the concrete surface shall be Class U5.
(3) Posts shall be surrounded with polyethylene sheeting before concrete is placed and shall be securely fixed in position during concreting.

	7.10.4. 
	Anchor blocks
	(1) Concrete for anchor blocks shall be Grade 20/20.
(2) The finish to concrete surfaces of anchor blocks shall be Class F5 for formed finishes and Class U5 for unformed finishes.

	
	PART 4: KERBS, EDGINGS AND QUADRANTS

	7.11. 
	Materials
	

	7.11.1. 
	Concrete kerbs, edgings and quadrants
	(1) Concrete for kerbs, edgings and quadrants shall be Grade 30/20. Concrete for foundations and backings to kerbs, edgings and quadrants shall be Grade 20/20.
(2) Precast concrete kerbs, edgings and quadrants shall comply with BS 7263: Part 1 except that the requirement for testing of water absorption shall not be applied. The nominal length of kerbs shall be 1 m and the nominal length of edgings shall be 750 mm.

	7.11.2. 
	Granite kerbs, edgings and quadrants
	(1) Granite kerbs, edgings and quadrants shall be worked straight or circular. Corners shall be square and the top front and back edges shall be parallel. The length of granite kerbs and edgings shall be at least 600 mm.
(2) The ends of the kerbs, edgings and quadrants shall be chisel-dressed square to form a close butt-joint with adjacent kerbs. Kerbs shall be chisel-dressed to a depth of at least 140 mm on the front face, at least 75 mm on the back face and for the full width of the top face.

	7.12. 
	Construction of kerbs, edgings and quadrants
	

	7.12.1. 
	Construction of precast concrete and granite kerbs, edgings and quadrants
	(1) Precast concrete and granite kerbs, edgings and quadrants shall be laid and bedded on a regulating layer of cement mortar. The thickness of the layer shall be at least 10 mm and shall not exceed 40 mm.
(2) Except as stated in this clause, joints between each kerb, edging and quadrant shall not exceed 10 mm in width and shall be filled and flush pointed with cement mortar. 
(3) Radius kerbs shall be used for curves less than 10 m external radius.

	7.12.2. 
	Construction of in-situ kerbs, edgings and quadrants
	(1) In-situ concrete kerbs, edgings and quadrants shall be constructed in accordance with BS 5931 and shall be laid by an automatic extrusion machine of a type approved by the Project Manager.
(2) In-situ concrete kerbs, quadrants and edgings shall have regular sides, edges, arises and chamfers. The finish to the concrete surface shall be Class U5. Kerbs, edges and quadrants shall not be finished or dressed with cement mortar.
(3) Contraction joints shall be formed at intervals not greater than approximately 4 m. Joints shall be flush pointed with cement mortar.

	7.13. 
	Tolerances
	

	7.13.1. 
	Tolerances: kerbs, edgings and quadrants
	(1) The line of kerbs, edgings and quadrants shall be within 3 mm of the specified line.
(2) The level of the top of kerbs, edgings and quadrants shall be within 3 mm of the specified level.

	
	PART 5: FOOTWAYS, CYCLETRACKS AND PAVED AREAS

	7.14. 
	Materials
	

	7.14.1. 
	Concrete for footways, cycle tracks and paved areas
	Concrete for footways, cycle tracks and paved areas shall be Grade 30/20.

	7.15. 
	In-situ concrete footways, cycle tracks and paved areas
	In-situ concrete for footways, cycle tracks and paved areas shall be laid in areas not exceeding 20 m2. The finish to the concrete surface shall be Class U4.

	7.16. 
	Flexible surfacing to footways, cycle tracks and paved areas
	(1) Bituminous materials for footways, cycle tracks and paved areas shall be laid and compacted with steel-wheeled and pneumatic-tyred rollers. Compaction shall start before the temperature of the newly laid material falls below 1000C and shall continue until all roller marks have been removed. For locations where rollers cannot operate effectively, the bituminous material can be compacted by hand-operated mechanical compaction plant approved by the Project Manager.
(2) Cores shall be taken for the checking of air void content and compacted layer thickness of the bituminous material for works with area of not less than 200m2. For works with area smaller than 200m2 but greater than 50m2, at least 2 cores shall be taken from each layer of bituminous material laid. For works with area less than 50m2, no coring is required unless otherwise instructed by the Project Manager.
(3) The cores taken shall be tested to determine the air void content. The average air void content of the cores shall be not less than 3% nor greater than 9%. If the test result does not comply with the specified requirement, 2 additional cores shall be taken at locations agreed by the Project Manager and the average air void content determined from these 2 cores shall replace the original value for compliance checking. Notwithstanding this, no cores shall have an air void content of less than 2.5% nor greater than 10%.
(4) Each core taken from the final surfacing layer shall also be measured to determine the compacted layer thickness that shall not deviate by more than 5mm from the specified thickness. If the measured thickness does not comply with the requirement, 2 additional cores shall be taken at locations agreed by the Project Manager and the average thickness determined from these 2 cores shall replace the original measured value for compliance checking.
(5) If no bulk sample is taken for determination of the Rice’s specific gravity, the corresponding value obtained from the mix design shall be used in determining the air void content of the core unless other value is suggested by the Contractor and agreed by the Project Manager.
(6) If either the air void content or the compacted thickness of the core is outside the specified limits, the sub-area from which the cores were taken shall be considered as not complying with the requirements specified in this clause.

	7.17. 
	Protection of footways, cycle tracks and paved areas
	Footways, cycle tracks and paved areas shall not be used by Constructional Plant or vehicles other than those are essential to construct the subsequent work.

	
	PART 6: PRECAST CONCRETE UNITS FOR PAVING

	7.18. 
	Materials
	

	7.18.1. 
	Units
	(1) The dimensions of units shall be within 3 mm of the specified dimensions unless otherwise stated. Chamfers shall not exceed 5 mm in width and depth or shall be round unless otherwise approved by the Project Manager.
(2) Units may incorporate integral spacer nibs to aid the laying but these spacer nibs shall not be included in the size of the units.
(3) Units shall come in wide ranges of colours to facilitate pavement design by the Project Manager. The colours of units shall be consistent over the area to be paved, stable and fade resistant under any outdoor climate situations.
(4) Units shall not exhibit defects such as cracking or flaking.
(5) Units shall be free of any surface sealant unless otherwise directed by the Project Manager.

	7.18.2. 
	Precast concrete paving slabs
	(1) Paving slabs shall be square or rectangular of metric size 200 mm x 300 mm or 300 mm x 300 mm unless otherwise specified by the Project Manager.
(2) Paving slabs shall be 60 mm thick for footpaths. Paving slabs of other thickness may be used if approved by the Project Manager.

	7.18.3. 
	Precast concrete paving blocks
	(1) Paving blocks shall be as shown in relevant Standard and Drawings, unless otherwise specified by the Project Manager. 200 x 200 x 60 mm paving units shall be considered as paving blocks.
(2) Paving blocks shall be 60 mm thick for footpaths and 80 mm thick for carriageways and vehicular accesses. Paving blocks of other thickness may be used if approved by the Project Manager.

	7.18.4. 
	Precast concrete paving setts
	(1) Paving setts shall be square of metric size 100 mm x 100 mm unless otherwise specified by the Project Manager.
(2) Paving setts shall be 60 mm thick for footpaths and 80 mm thick for carriageways and vehicular accesses. Paving sets of other thickness may be used if approved by the Project Manager.

	7.18.5. 
	Concrete
	(1) Concrete for units in footways and cycle tracks shall be Grade 30. Concrete for units in carriageways or areas to which vehicles will have access shall be Grade 45.
(2) The nominal maximum aggregate size for concrete in precast units shall be 10 mm.

	7.18.6. 
	Additional requirements for Grade A units
	(1) Grade A units shall have an abrasion resistance of not more than 23 mm to BS 6717.
(2) Colour Pigments for Grade A units shall comply with BS 1014. They shall be UV-stable and shall be iron oxides, chrome oxide, titanium oxide or cobalt aluminium oxide unless otherwise approved by the Project Manager.

	7.18.7. 
	Sand
	(1) Sand for bedding units shall have the particle size distribution stated in Table 7.1. The sand shall have a moisture content exceeding 4% and not exceeding 8% at the time of laying.
(2) Sand for filling joints between precast units shall have the particle size distribution stated in Table 7.2. The sand shall have a moisture content of less than 0.5% at the time of filling joints.


Table 7.1: Particle size distribution of sand for bedding units
	BS test sieve size
	Percentage by mass passing

	10 mm
	100

	5 mm
	85 - 100

	2.36 mm
	65 - 100

	1.18 mm
	40 - 98

	600 µm
	25 - 72

	300  µm
	10 - 35

	150  µm
	0 - 15

	75 µm
	0 - 10


Table 7.2: Particle size distribution of sand for filling joints between units
	BS test sieve size
	Percentage by mass passing

	2.36 mm
	100

	1.18 mm
	90 - 100

	600 µm
	60 - 90

	300 µm
	30 - 60

	150 µm
	15 - 30

	75 µm
	5 - 10



	7.19. 
	Submissions
	

	7.19.1. 
	Particulars of paving
	(1) The Contractor shall submit the following particulars of the proposed Units materials and methods of construction for the paving units to the Project Manager:
· Name and address of manufacturer,
· A certificate from the manufacturer showing the source and the particle size distribution of the aggregates,
· A certificate  from the manufacturer  showing the manufacturer’s name, the date and place of manufacture, and results of tests for:
· compressive strength of concrete cubes at 28 day,
· bending strength of paving slabs to BS 7263-1; and
· compressive strength of paving blocks and setts 
· Drawings showing the layout of the units within the paved area.
(2) The particulars shall be submitted to the Project Manager for approval of the source, type and layout of the units at least 14 days before laying of units starts.

	7.19.2. 
	Particulars of units additional requirements for Grade A units
	(1) The following particulars of the proposed materials for Grade A units shall be submitted to the Project Manager:
· A certificate from the manufacturer showing the results of tests for:
· Dimensional deviations of paving slabs to BS 7263-1: ;
· Dimensional deviations of paving blocks and setts to BS6717;
· Slip/skid resistance value of paving slabs to BS EN 1344;
· Slip/skid resistance value of paving blocks to BS EN 1344, or unpolished slip/skid resistance value of paving blocks to BS 6717;
· Slip/skid resistance value of paving setts to BS EN 1342;
· 24-hour cold water absorption value of paving slabs, blocks and setts to BS or similar; and
· Abrasion resistance of paving slabs, blocks and setts to BS 6717.

	7.19.3. 
	Samples of materials
	Samples of each type of units shall be submitted to the Project Manager for approval of the source and type of each unit at the same time as particulars of the units are submitted.

	7.19.4. 
	Samples of materials - additional requirements for Grade A units
	(1) Samples of each type of Grade A units showing the actual size, colour, variation in colour, finish/texture as specified, and general characteristics of the appearance shall be submitted to the Project Manager for approval at the time as particulars of the units are submitted.
(2) Samples submitted to the Project Manager shall be subject to a visual inspection by the Project Manager and shall comply with the following requirements:
· When examined in accordance with BS 6717, there shall not be significant visible differences in colour and texture between any samples;
· When examined in accordance with BS 6717, the samples shall not exhibit defects such as cracking, flaking or dislodging of aggregates;
· Fine materials shall not be easily dislodged from the surfaces of any samples during gentle manual handling; and
· The edges of all samples shall be sharp and straight without any defect.

	7.20. 
	Handling and storage of materials
	

	7.20.1. 
	Handling and storage of units
	Units shall be handled and stored on pallets to avoid damage to corners and chamfer edges. Pallets shall be stored on a levelled, well drained and maintained hard-standing ground and in a manner which will not result in damage or contamination to the units. The units shall be protected from damage and damaged units shall not be used unless permitted by the Project Manager.

	7.20.2. 
	Storage of sand
	Sand for filling joints between units shall be stored off ground in waterproof bags and shall be kept under cover on a levelled, well drained and maintained hard-standing ground on level supports until use.

	7.21. 
	Laying units
	

	7.21.1. 
	Laying units
	(1) Units shall not be laid until the layout of the units within the paved area has been approved by the Project Manager.
(2) Kerbs and edgings shall be completed before the units are laid. The compressive strength of the concrete used for in-situ concrete kerbs and edgings shall be at least 20 MPa before units are laid.
(3) Measures shall be taken to prevent water draining across or through the area during laying, bedding and compaction of the units.
(4) Laying of units shall start as soon as practicable after the formation has been completed. The formation shall be protected until laying starts.
(5) Paving blocks for carriageways and paved areas to which vehicles will have access shall be laid in a herringbone pattern unless otherwise stated in the Contract.
(6) Units shall be cut to size where required using mechanical cutting devices. The cut edge shall be true to line and free of chips and cracks.
(7) The units shall be laid to any design or pattern specified by the Project Manager. The design or pattern may involve a single colour or a combination of different colours.

	7.21.2. 
	Laying sand
	(1) A layer of sand shall be laid and shall be screeded and tamped to a uniform depth over the complete width of the area to be paved. The quantity and thickness of sand shall be appropriate to the methods of preparation of the sand layer, and shall be sufficient to give the required nominal thickness of the sand layer after compaction of the sand and units.
(2) The sand layer shall not be disturbed by additional compaction, footmarks or other damage after the layer has been screeded and tamped to the required level and before the units are laid.

	7.21.3. 
	Bedding paving slabs
	(1) Paving slabs shall be laid on the prepared sand layer immediately after screeding and tamping in such a manner that the sand is not disturbed.
(2) Paving slabs shall be adjusted to form uniform joints between 2 mm and 3 mm wide and shall be bedded into the final position using a wooden mallet or a plate vibrator fitted with a rubber base-pad.
(3) Paving slabs shall not be bedded within 1 m of an unrestrained edge of the screeded sand layer.
(4) Final levelling of the paving slabs shall be carried out as soon as practicable after bedding and before changes in the moisture content of the prepared sand layer occur.
(5) Damaged paving slabs shall be immediately removed and replaced.

	7.21.4. 
	Bedding paving blocks and setts
	(1) Paving blocks and setts shall be laid on the prepared sand layer immediately after screeding and tamping in such a manner that the sand is not disturbed. Paving blocks and setts shall be individually laid on the prepared sand layer by manual methods or in clusters by mechanical methods.
(2) Paving blocks and setts shall be laid in such a manner that the blocks and sets are not in direct contact with each other and that uniform joints of between 2 mm and 3 mm wide are formed. Paving blocks and setts shall be bedded flush by at least two passes of a heavy-duty plate compactor fitted with a rubber base-pad.
(3) Final levelling of the paving blocks and setts shall be carried out as soon as practicable after bedding and before changes in the moisture content of the prepared sand layer occur.
(4) Paving blocks and setts shall not be bedded within 1 m of an unrestrained edge of the screeded sand layer.
(5) Damaged paving blocks and setts shall be immediately removed and replaced.

	7.21.5. 
	Filling joints and compaction of units
	(1) After the units have been bedded, sand for filling joints shall be spread over the surface of the units and brushed into the joints in such a manner that all joints are completely filled.
(2) Joints shall be filled as soon as practicable after bedding and on the day the units are laid and bedded.
(3) After all joints are completely filled with sand, units shall be fully compacted by using a plate compactor fitted with a rubber base-pad. Additional sand shall be added to refill the joints as required and compacted into the joints by using the plate compactor with two or more passes.
(4) Carriageways and paved areas with regular heavy traffic shall be compacted by at least ten evenly-spaced passes of a pneumatic tyred roller having a gross weight of between 10 t and 12 t, or by a plate compactor which shall have the following capacity:
· Minimum plate area of 0.25 m2;
· Minimum effective force per unit area of plate of 75 kN/ m2;
· Frequency of 65 –100 Hz; and
· Minimum mass of 200 kg.
Other suitable compacting equipment to the approval of the Project Manager can be used. Sand shall be added as required and brushed and compacted into the joints.
(5) Units shall not be compacted closer than 1 m behind the laying edge of the units other than on completion of the paved area against a kerb or edging.
(6) Excess sand shall be removed after completion of compaction.
(7) Damaged units shall be immediately removed and replaced.

	7.21.6. 
	Mortar and concrete seal
	Pigmented mortar or concrete shall be placed to full depth of the units to fill up the gaps between units and adjacent kerbs, edgings, quadrants, covers, frames and other hardware. The work shall only be carried out upon the approval by the Project Manager. Unless otherwise instructed by the Project Manager, colour of pigmented mortar or concrete shall match the colour of the adjacent units.

	7.22. 
	Reinstatement of units
	(1) If excavation is to be carried out in areas paved with units, the units shall be extracted by manual methods for a distance of at least 300 mm beyond the limit of the excavation.
(2) Unbroken units shall be thoroughly cleaned to remove all sand and deleterious material. The units shall be stacked on pallets for re-use.

	7.23. 
	Tolerances
	

	7.23.1. 
	Levels
	The level of paved areas constructed using units shall be within 3 mm of the specified level. The difference in level of adjacent units shall not exceed 2 mm.

	SECTION 8 TRAFFIC SIGNS, ROAD MARKINGS AND ROAD STUDS

	8. 
	Traffic signs, road marking and road studs

	
	PART 1: TRAFFIC SIGNS GENERAL

	8.1. 
	General
	

	8.1.1. 
	General requirements
	The works and materials specified in the clauses below shall comply with the sections stated, unless otherwise stated in this Section.

	8.1.2. 
	Traffic signs
	(1) Traffic signs shall comply with the Maldivian Road Traffic regulations, and its subsidiary legislation. 
(2) The design of traffic signs, including letters, characters, numbers, symbols and borders, shall be in accordance with conditions and restrictions imposed by the relevant authority for Transport.
(3)  Traffic signs shall comply with BS EN 12899: Part 1: 2001 except that the requirements for marking signs shall not apply.
(4) Traffic signs shall be externally illuminated, internally illuminated, retroreflective, non-retroreflective or a combination of these types.

	8.2. 
	Materials
	

	8.2.1. 
	Steel
	Steel for traffic signs shall comply with the following:
Hot finished seamless tubes : BS 6323: Part 3
Hot rolled sections : BS 4: Part 1 
Hot rolled structural steel sections - equal and unequal angles  : BS 4848: Part 4
Weldable structural steels : BS 4360

	8.2.2. 
	Stainless steel
	Stainless steel for traffic signs shall be Grade 304 S 11 and shall comply with the following:
General inspection and testing procedures and specific requirements for carbon, carbon manganese and stainless  steels BS 970: Part 1
Stainless steel tubes suitable for threading in accordance with BS 21 : BS 6362

	8.2.3. 
	Aluminium alloy
	(1) Aluminium alloy for traffic signs shall be EN AW-6082 in the T6, T651 or T62 tempers and shall comply with the following table:
Wrought aluminium and Standards aluminium alloys for general engineering purpose 
· Plate, sheet and strip BS EN 485: Part 1: 1994, BS EN 485: Part 2: 2004, BS EN 485 Part 3: 2003 and BS EN 485: Part 4: 1994
· Drawn tube BS EN 754: Part 1: 1997, BS EN 754: Part 2: 1997, BS EN 754: Part 3: 1996, BS EN 754: Part 4:1996, BS EN 754: Part 5: 1996, BS EN 754: Part 6: 1996, BS EN 754: Part 7: 1998 and BS EN 754: Part 8: 1998
· Bars, extruded round BS EN 755: Part 1: 1997, BS EN755: Part tubes and sections 2: 1997, BS EN 755: Part 3: 1996,BS EN 755: Part 4: 1996, BS EN 755: Part 5: 1996, BS EN 755: Part 6:1996, BS EN 755: Part 7: 1998, BS EN 755: Part 8: 1998 and BS EN 755: Part 9: 2001
(2) Aluminium alloy shall be anodized to Grade AA 25 in accordance with BS EN 12373: Part 1: 2001.
(3) Aluminium alloy sheet shall be free of twisting warping and buckling and the surfaces shall be free of blemishes and other defects.

	8.2.4. 
	Bolts, nuts, screws, washers and rivets
	(1) Bolts, nuts, screws, washers and rivets for traffic signs shall comply with the following:
· ISO metric black hexagon bolts, screws and nuts  : BS 4190
· ISO metric black cup and countersunk head bolts and 
screws with hexagon nuts  : BS 4933
· Metal washers for general engineering purposes  : BS 4320 
· Rivets for general engineering purposes : BS 4620
· Wrought aluminium and aluminium alloys for general engineering purposes - rivet, bolt and screw stock : BS 1473
· General inspection and testing procedures and specific requirements for carbon, carbon manganese and stainless steels  : BS 970: Part 1
(2) The length of bolts shall be such that after assembly the threaded portion of each bolt projects through the nut by at least one thread and by not more than four threads.
(3) Rag and indented bolts shall comply with BS 1494: Part 2. Expansion bolts and resin bonded bolts shall be of a proprietary type approved by the Project Manager and shall be capable of withstanding the design working load.
(4) Galvanised bolts, nuts, screws, washers and rivets shall be used with traffic signs secured to galvanised pedestrian guard-railing. Aluminium materials shall be insulated from ferrous materials by a non-conductive insulator at least 2 mm thick of a type approved by the Project Manager.

	8.2.5. 
	Materials for faces of traffic signs
	(1) Retroreflective sheeting shall be Class Ref 1 or Class Ref 2 material complying with BS EN 12899: Part 1: 2001, Tables 8 and 9 or Type IX material complying with ASTM D4956-05.
(2) Non-retroreflective sheeting shall comply with BS EN 12899: Part 1: 2001.
(3) Plastic sheeting shall be of a proprietary type approved by the Project Manager.
(4) All materials and finishes shall be mutually compatible.

	8.3. 
	Fabrication of traffic signs
	

	8.3.1. 
	Posts for traffic signs
	(1) Galvanized areas affected by cutting and drilling shall be treated using a method approved by the Project Manager.
(2) Posts other than posts supporting an external luminaire shall not protrude above the top of signs. The length of posts supporting external luminaries protruding above the top of signs shall be as short as practicable.

	8.3.2. 
	Backing plates for traffic signs
	(1) Backing plates for traffic signs shall be fabricated from 3 mm aluminium sheet. Backing plates for traffic signs not exceeding 1200 mm high x 2400 mm wide shall be fabricated from a single sheet. If more than one sheet is used, the number of sheets shall be kept to a minimum. The separate sheets shall be rectangular and shall be approximately the same size.
(2) Holes in backing plates shall be drilled before the plate is painted and before retroreflective or non-retroreflective sheeting is applied.

	8.3.3. 
	Spill screens for traffic signs
	(1) Top and bottom light spill screens shall be fabricated from the same material as the backing plate. The spill screens shall extend for the complete width of the backing plate and the corners shall be cut to the same radius as the corners of the backing plate.
(2) Spill screens shall be considered as part of the backing plate and stiffeners and mountings shall be designed to accommodate the combined size.

	8.3.4. 
	Faces for traffic signs
	(1) Faces for traffic signs shall be formed using retroreflective or non-retroreflective plastic sheeting. Unless otherwise permitted by the Project Manager, a single piece of sheeting shall be used. If more than one sheet is used, the number of sheets shall be kept to a minimum. Sheeting shall be fixed in accordance with the manufacturer's recommendations.
(2) Materials for faces of traffic signs, including the background, letters, characters, numerals, symbols and borders, shall be matched for colour in accordance with the sheeting manufacturer's recommendations at the time of fabrication to provide a uniform appearance by day and by night.
(3) Letters, characters, numerals, symbols and borders shall be clear cut and sharp-edged and shall have no cracks.
(4) Sheeting material, including letters, characters, numerals, symbols and borders shall be fully fixed using adhesive. There shall be no air bubbles, creases, cracks or other blemishes.
(5) The back of traffic sign shall be marked with the manufacturer’s name and manufacturing date in month/year as shown in the following manner:
· Manufacturer’s name
· Month/year
The marking shall either be printed on non-retroreflective self-adhesive material in accordance with BS EN 12899: Part 1: 2001 or stamped by a punch without damaging the front face of traffic sign or other method approved by the Project Manager. The letter size shall not be smaller than 12 mm (h) x 8 mm (w).
(6) For each colour of externally illuminated signs, the uniformity of luminance, determined by the ratio of the lowest to the highest level measured at any part of the sign, shall be as shown in the following and in accordance with BS EN 12899: Part 1: 2001, Table 12. 
Illuminated face area	Uniformity of luminance
≤ 1.5 m2	                                        U2
> 1.5 m2	                                        U1

	8.3.5. 
	Lacquer coatings
	Lacquer coatings to faces for traffic signs shall be uniform and continuous and shall be applied at the time of manufacture of the face.

	8.3.6. 
	Painting to faces for traffic signs
	(1) Faces of traffic signs to which a painted or stoved finish is to be applied shall be thoroughly cleaned and pre-treated before painting and stoving.
(2) Pre-treatment shall be by anodising or by using an etching primer or by a process approved by the Project Manager.
(3) At least one undercoat and at least one finishing coat of paint shall be applied and stoved to a thickness of between 0.0315 mm and 0.0375 mm of enamel over a minimum thickness of 0.025 mm of primer. If light colours are to be applied over dark colours, at least two coats of the light colour shall be applied. The final surface shall have a uniform thickness and an egg-shell flat finish and shall be smooth and free of defects.
(4) The colour of the finished coating shall be uniform. The colours, including white, shall comply with the chromaticity and luminance factors of BS EN 12899: Part 1: 2001, Tables 3 and 5 and, for comparative purposes, shall comply with the following gloss paint colours in accordance with BS 381C: 1996:
· Red	: No. 537 – signal red,
· Orange	: No. 557 – light orange
· Yellow	: No. 355 – lemon yellow,
· Blue	: No. 109 – middle blue
· Green	: No. 225 – light brunswick green
(5) Parts of faces coloured black shall be non-retroreflective and shall have a luminance factor not exceeding 0.03 as specified in accordance with BS EN 12899: Part 1: 2001.

	8.4. 
	Submissions
	

	8.4.1. 
	Particulars of traffic signs
	(1) The  following  particulars  of  the  proposed  traffic  signs  shall  be submitted to the Project Manager:
· Name of manufacturer, and
· Details of materials and finishes to be used in the manufacture of the signs.
(2) The particulars shall be submitted to the Project Manager at least 14 days before fabrication of traffic signs starts.

	8.5. 
	Storage of materials
	(1) Traffic signs shall be stored in a dry, weatherproof store. Traffic signs that are stored together shall be separated by slip-sheets.
(2) Traffic signs shall be stored in a manner that will not result in damage or deformation to the signs.

	8.6. 
	Construction and assembly of traffic signs
	(1) Fittings for traffic signs shall be non-corrodible material approved by the Project Manager.
(2) Joints for framework and stiffeners that are not an integral part of the backing plate shall be welded or joined using brackets, nuts, bolts and washers.
(3) Materials for rivets and other fixings for joining backing plates to framework and stiffeners shall be compatible with the materials to be joined. The spacing of rivets and other fixings shall be uniform. The spacing shall not exceed 150 mm around the outside edge of sheets and shall not exceed 300 mm on cross braces.
(4) An additional washer of neoprene, nylon or other material approved by the Project Manager shall be used to protect the faces of traffic signs from metal nuts, bolts, washers and screws.
(5) Backing plates shall be connected to posts by a method approved by the Project Manager. Banding systems shall be stainless steel. Drilling of holes in ferrous components shall be completed before finishes are applied.
(6) A lacquer coating shall be applied to the edges of holes drilled in plates with plastic sheeting immediately before rivets and bolts are inserted. The surfaces of rivets and bolts on the faces of traffic signs shall be covered with a material coloured to match the part of the face with which it is in contact.
(7) Fixings for traffic signs erected on road lighting columns shall be compatible with the column cross-section. Columns shall not be drilled.
(8) When backing plates are stiffened with additional reinforcing members, these members shall be fixed to the backing plates in compliance with Class P2 in Table 1 of BS EN 12899: Part 1: 2001.
(9) Protection to sign edges shall be Class E1 in compliance with BS EN 12899: Part 1: 2001, Table 2.

	8.7. 
	Covering of traffic signs
	(1) Traffic signs which are to be blanked out shall be covered by the following methods:
· Plate signs shall be covered using a 1.5 mm thick sheet that is compatible with the material in the sign.
· Plate signs that are to be blanked out for a period not exceeding one year may alternatively be covered using a self-adhesive plastic film.
· Other signs shall be covered using a loose cover sheet of material approved by the Project Manager.
(2) Cover sheets shall be fixed using 5 mm diameter stainless steel bolts, washers and nuts or non-ferrous rivets at spacings not exceeding 600 mm. Bolts shall pass through 5 mm x 12 mm diameter plastic distance pieces between the face of the sign and the cover plate. Holes that remain on the finished face of the sign shall be filled using blocked rivets. The face of the rivets shall be coloured by a method approved by the Project Manager.
(3) Self-adhesive plastic film shall be compatible with the material in the face of the sign and shall be fixed and removed in accordance with the manufacturer's recommendations.
(4) Loose covers shall be securely fastened to the back of the sign. Tape or other adhesive material shall not be applied to the faces of signs.
(5) Coverings to traffic signs shall be sufficiently opaque to prevent reflection from the covered sign and shall not be removed until the Project Manager so instructs.
(6) Unless otherwise permitted by the Project Manager, the faces of traffic signs which have been erected and which do not relate either wholly or in part to the traffic situation which applies at that time shall be blanked out as stated in this Clause.

	
	PART 2: ROAD MARKINGS

	8.8. 
	Materials
	

	8.8.1. 
	Hot-applied thermoplastic material
	(1) Hot-applied thermoplastic material shall comply with BS EN 1871:2000. In particular,
· The luminance factor when tested in accordance with Annex E of BS EN 1871: 2000 shall be Class LF4 for white material and Class LF2 for yellow material.
· The softening point when tested in accordance with Annex F of BS EN 1871: 2000 shall be Class SP2.
(2) Solid glass beads shall be included in the supplied mixture of hot applied thermoplastic material.
(3) Thermoplastic material shall be of a solvent-free marking substance supplied in block, granular or powder forms, which can be heated to a molten state and then applied with an appropriate hand or mechanical applicator, and form a cohesive film by cooling.
(4) Thermoplastic material shall belong to either of the following types:
· Type ‘A’-Standard hot applied thermoplastic material.
· Type ‘B’-Alkyd resin hot applied thermoplastic material.

	8.8.2. 
	Cold-applied preformed material
	(1) Cold-applied preformed material for road markings shall be of a proprietary type approved by the Project Manager
(2) Solid glass beads shall be applied to cold-applied preformed material at the place of manufacture.

	8.8.3. 
	Cold plastic road marking
	Cold plastics road marking material shall comply with BS EN 1871: 2000. In particular, when applied at the manufacturer’s stated thickness and tested in accordance with Annex A of BS EN 1871: 2000, the luminance factor shall be Class LF4 for white material and Class LF2 for yellow material.

	8.8.4. 
	Paint for road markings
	Road-marking paint material, including water-based road-marking paint, shall comply with BS EN 1871: 2000. In particular,
· The luminance factor when tested in accordance with annex A of BS EN 1871: 2000 shall be Class LF6 for white material and Class LF2 for yellow material.
· The difference in luminance factor after UV ageing shall be Class UV1.
· The difference in luminance factor after bleed resistance test shall be Class BR1.

	8.8.5. 
	Solid glass beads
	(1) Drop-on glass beads shall comply with BS EN 1423: 1998. In particular, the refractive index of the glass beads shall conform to Class A when determined in accordance with Annex A of BS EN 1423: 1998.
(2) Premix glass beads shall comply with BS EN 1423: 1998. In particular, the refractive index of the glass beads shall conform to Class A when determined in accordance with Annex A of BS EN 1423: 1998.

	8.8.6. 
	Functional life of the material
	The functional life of the road-marking material as defined in BS EN 1436: 1998 shall be not less than 1 year after laying is carried out.

	8.9. 
	Submissions
	

	8.9.1. 
	Test certificate and routine testing
	(1) When required by the Project Manager, the Contractor shall submit the test certificate to the Project Manager before commencing the Works in order to certify that the samples taken from the materials to be used in the Contract comply with BS EN 1871: 2000.
(2) The Contractor shall supply all samples of materials for testing.

	8.10. 
	Delivery and storage of materials
	

	8.10.1. 
	Delivery and storage of thermoplastic material
	Each container for keeping thermoplastic road marking material shall be clearly and indelibly marked with the following information:
· The name, trade mark or other means of identification of the manufacturer;
· Batch number;
· Date of manufacture;
· The number and date of the Standard, i.e. BS EN 1871: 2000;
· Whether reflectorized;
· Color (white, yellow, or black);
· Chemical description and type of resin;
· Maximum application temperature and maximum safe heating temperature;
· Relative density;
· If applicable, the class of its contents
· If applicable, a warning about the use of lead pigment.

	8.10.2. 
	Storage of road marking paint material
	Road-marking paint material shall be discarded after expiry of the shelf life.

	8.10.3. 
	Storage of preformed material
	Cold-applied preformed material shall be stored in accordance with the manufacturer's recommendations.

	8.11. 
	Laying road markings
	

	8.11.1. 
	Preparation of surfaces
	(1) Road markings shall not be laid over loose detritus, mud or similar extraneous matter. Oil and grease shall be removed from the surface of carriageways on which road markings will be laid.
(2) Curing compound shall be removed from the surface of new concrete carriageways on which road markings will be laid, by wire brushing or by other methods agreed by the Project Manager.
(3) Existing road markings that are to be replaced by a different type of material shall be removed by high pressure water jetting, shot blasting, rotary grinding or by other methods agreed by the Project Manager. The existing markings shall not be masked using black paint or similar methods.
(4) Existing road markings that are to be renewed using a similar type of material shall be roughened by a method agreed by the Project Manager until the thickness of the existing material is reduced by approximately 50%.
(5) A tack coat shall be applied to the surface of concrete carriageways before hot thermoplastic material is laid. The tack coat shall be compatible with the road marking material and shall be applied in accordance with the manufacturer's recommendations.
(6) Rotary grinding machines shall not be used to remove or roughen existing road markings within 100 mm of longitudinal or transverse joints on concrete carriageways.

	8.11.2. 
	Laying hot-applied thermoplastic material
	(1) Hot-applied thermoplastic material shall be prepared and laid in accordance with BS 3262: Part 3, Clauses 4 and 5. The material shall not be laid when the surface of the carriageway is wet, or the air ambient temperature in the shade is less than 10°C.
(2) Hot-applied thermoplastic material shall be laid by machine or by screeding methods. The machine or apparatus shall be capable of producing a marking to a uniform thickness and width. The marking shall have clean edges and shall be free of streaks and blisters.
(3) The thickness of road markings, not including surface applied solid glass beads, shall comply with the following:
· Screed markings : 4 mm
· Sprayed lines other than yellow edge lines : ≥ 1.5 mm
· Sprayed yellow edge lines : ≥ 0.8 mm
The thickness shall be measured in accordance with BS 3262: Part 3, Appendix B.

	8.11.3. 
	Laying cold-applied preformed material
	(1) Cold-applied preformed material shall be laid in accordance with the manufacturer's recommendations. The material shall not be laid when the surface of the carriageway is wet.
(2) The thickness of road markings shall be at least 1.5 mm

	8.11.4. 
	Use of road- marking paint
	(1) Road-marking paint may only be used on roads or areas where the use of other road marking materials, such as thermoplastic, will affect the functional performance of the road markings and the use shall be subject to written approval of the Project Manager.
(2) Road-marking paint shall be applied in accordance with the manufacturer’s recommendations.
(3) Road-marking paint shall not be used for temporary road markings and shall not be used to temporarily cover up existing road markings.

	8.11.5. 
	Road marking performance for road users
	Performance of the road marking during its functional life shall comply with BS EN 1436:1998. In particular,
· The minimum luminance coefficient under diffuse illumination measured in accordance with Annex A of BS EN 1436: 1998 shall be Class Q2 and Q3 on asphaltic surface and concrete surface respectively for white markings, and shall be Class Q1 for yellow markings.
· The minimum coefficient of retro-reflected luminance for dry road markings measured in accordance with Annex B of BS EN 1436: 1998 shall be Class R2 and R1 for permanent white and yellow markings respectively, and shall be Class R3 for temporary markings.
· The minimum luminance factor for dry road markings measured in accordance with Annex C of BS EN 1436: 1998 shall be Class B3 for white markings and B2 for yellow markings.

	8.11.6. 
	Temporary road markings
	(1) Cold-applied preformed material shall be used for temporary road markings. Where existing road markings have to be masked temporarily to facilitate roadwork, the proprietary black tape approved by the Project Manager shall be used.
(2) Temporary road markings shall be disposed of by the Contractor after removal. All traces of tape shall be removed from the surface of the carriageway and existing permanent road markings shall be made good such that in the opinion of the Project Manager it is safe to allow traffic to use the road. 

	8.11.7. 
	Skid resistance level
	The minimum skid resistance of the road marking measured in accordance with Annex D of BS EN 1436: 1998 shall be Class S1.

	8.12. 
	Tolerances
	

	8.12.1. 
	Tolerances
	The lengths, thicknesses and widths of road markings shall comply with the following requirements:
· The thickness of screed markings shall be within 1 mm of the specified thickness.
· The length and width of screed markings and sprayed lines shall be within +10%, -5% of the specified dimension.

	
	PART 3: ROAD STUDS

	8.13. 
	Materials
	

	8.13.1. 
	Road studs
	(1) Road studs shall comply with the Maldivian Road Traffic regulations and its subsidiary legislation.
(2) Road studs shall be of a proprietary type approved by the Project Manager.
(3) Permanent reflecting road studs to be used as lane line markers on dual carriageway trunk roads and primary distributor roads shall be of a type to which traffic cylinders of a type approved by the Project Manager can be attached. The method of attachment shall be such that the traffic cylinder can be easily detached from the road stud.
(4) Temporary reflecting road studs to be used as markers for temporary traffic routes shall be yellow.

	8.13.2. 
	Bitumen grout
	(1) Bitumen grout for road studs shall consist of bitumen and filler. The bitumen content shall be 25% to 30% of the total mass.
(2) Bitumen shall be tropical grade filled bitumen, oxidised Grade R 85/25.
(3) Filler shall be hydrated lime. The percentage by mass of hydrated lime passing a 75 µm BS test sieve shall be at least 85%.
(4) The properties of bitumen grout for road studs shall comply with the following requirements:
· The penetration at 25°C shall be 12±4.
· The softening point shall be 105°C ± 5°C.
· The specific gravity shall not exceed 1.80.

	8.14. 
	Installation of road studs
	(1) Road studs shall be installed in accordance with the manufacturer's recommendations.
(2) Depressible road studs shall be installed using bitumen grout.
(3) Road studs shall not be installed on concrete carriageways until the concrete has reached the specified grade strength.
(4) Surfaces to which bonded road studs are to be fixed shall be clean and all dust, grease and other deleterious material shall be removed immediately before the studs are installed.

	SECTION 9 WORK FOR ELECTRICAL AND MECHANICAL INSTALLATIONS

	9. 
	Work for electrical and mechanical installations

	9.1. 
	GENERAL
	

	9.1.1. 
	General requirements
	The works and materials specified in the clauses below shall comply with the sections stated, unless otherwise stated in this Section.

	9.1.2. 
	Galvanization
	Galvanization in this Section shall be hot dip galvanization to BS EN ISO 1461: 1999

	9.2. 
	Materials
	

	9.2.1. 
	Electrical conduits and fittings
	(1) Electrical conduits and fittings shall comply with BS 4568: Parts 1 and 2 and shall have Class 4 heavy protection inside and outside. Conduits shall be heavy gauge with screw-end construction in steel and shall have an external diameter of at least 20 mm. Conduits shall be longitudinally welded.
(2) Metal boxes for enclosing electrical accessories shall comply with BS 4662 and shall have heavy protection inside and outside. Circular ceiling boxes of deep pattern shall comply with BS 4568: Part 2 and shall have Class 4 heavy protection inside and outside. The boxes shall be at least 60 mm deep internally.
(3) Circular boxes, dome covers and hook covers shall be cast iron. Bushes and plugs shall be brass.

	9.2.2. 
	Cable ducts and fittings
	(1) uPVC cable ducts for installation above ground or for casting into concrete shall be Class 0 uPVC pipes complying with BS 3506. Cable ducts for installation below ground shall be Class B uPVC pipes complying with BS 3506.
(2) Joints and fittings for use with uPVC cable ducts shall comply with BS 4346: Part 1 and BS 4346: Part 2. Solvent cement for uPVC pipes and fittings shall comply with BS 4346: Part 3.
(3) Steel cable ducts shall be steel tubes complying with BS 1387, medium series, screwed and socketted tubes and shall have screwed sockets suitable for screwing to BS 21, Table 2 pipe threads. The tubes, sockets, clamps and saddles for ducts shall be hot dip galvanized in accordance with BS EN ISO 1461:1999.

	9.2.3. 
	Paint for conduit and duct systems
	(1) Bituminous paint for steel conduits and steel cable ducts shall comply with BS 3416, type 1.
(2) Anti-rust paint for concealed electrical conduit systems shall be of a proprietary type approved by the Project Manager.
(3) Zinc chromate primer for cable duct systems shall comply with BS 4652.
(4) Galvanizing paint for cable duct systems shall be of a proprietary type approved by the Project Manager.

	9.2.4. 
	Fire barriers
	Internal fire barriers shall be a type offering adequate fire resistance for the application. The material shall be approved by the Project Manager in compliance with Fire Services Department’s requirements and shall be resistant to fire, smoke, gas and water.

	9.2.5. 
	Cement grout for electrical and mechanical installations
	The different types of cement grout for electrical and mechanical installations shall consist of Portland cement, sand in the proportions by mass stated in Table 9.1 together with the minimum amount of water necessary to achieve a consistency suitable for completely filling the voids. The mix shall contain a non-shrink admixture of a proprietary type approved by the Project Manager.


Table 9.1: Mix proportions of cement grout
	Type
	Mix proportions by mass

	
	Cement
	Sand

	G1
	1
	-

	G2
	1
	3

	G3
	1
	10

	G4
	1
	-



	9.3. 
	Storage of materials
	Materials for concealed electrical conduit systems and for cable duct systems shall be stored in accordance with the manufacturers' recommendations in a dry and weatherproof store.

	9.4. 
	Holes and recesses for electrical and mechanical installations
	(1) Holes and recesses shall be left in structures for electrical and mechanical installations. If instructed by the Project Manager, holes and recesses shall be cut in structures for electrical and mechanical installations.
(2) Holes and recesses in internal floors, stairways and platforms shall be protected with temporary covers or by other methods agreed by the Project Manager until the electrical and mechanical installation starts. Holes and recesses in roofs, external walls and external floors shall be sealed with watertight temporary covers until the electrical and mechanical installation starts.
(3) Holes in structures shall be filled and made good after electrical and mechanical installations are complete. Holes left in structural elements designated as fire barriers shall be sealed to at least the same degree of fire resistance as the structural element.

	9.5. 
	Fire barriers
	Internal fire barriers shall be constructed in service channels, service shafts and service ducts for electrical and mechanical installations at the following locations:
· At points of intersection with structural elements designated as fire barriers,
· At 5 m centres in vertical and inclined shafts, and at intersections with floor slabs, and
· At termination points and open ends.

	9.6. 
	Concealed electrical conduit systems
	

	9.6.1. 
	Conduit systems
	(1) Concealed electrical conduit systems shall be mechanically and electrically continuous and shall be effectively earthed.
(2) Principal conduit runs shall be either vertical or horizontal. Tee pieces and elbows, including those with provision for inspection, shall not be used unless approved by the Project Manager.
(3) Joints shall be made using coupler units into which the ends of the conduits shall be inserted and tightened. Running couplings shall not be used unless permitted by the Project Manager. If permitted, the couplings shall be made by screwing each of the conduits half way into the coupler with a hexagonal lock nut against each end of the coupler.
(4) Adaptable boxes shall be provided at:
· Every second bend,
· After a bend and a straight run of 10 m or less, and
· Every 15 m in straight runs.
(5) Adaptable boxes for conduits installed in floor screeds shall have the lids set flush with the adjacent floor. The boxes shall be covered with the same material as the remainder of the floor and shall remain accessible at all times.
(8) The clearance between conduits entering adaptable boxes and between adjacent or parallel conduits shall be at least the nominal maximum coarse aggregate size of the concrete plus 5 mm.

	9.6.2. 
	Installation
	(1) Concealed electrical conduit systems shall be arranged and installed in accordance with best trade practice and in such a manner that all cables can be drawn with ease and without damage. 
(2) Bends in concealed electrical conduit systems shall be formed by using proprietary bending equipment of a type agreed by the Project Manager. Connections and other work shall be carried out using purpose made equipment.
(3) Conduits shall not be bent by more than 900 and the internal radius at bends shall be at least 2.5 times the external diameter of the conduit. Conduits shall not be flattened at bends.
(4) Burrs and sharp edges shall be removed from the ends of conduits before installation.
(5) Concealed electrical conduit systems that are to be cast into concrete shall be fastened to the reinforcement with tying wire of the same type used for the reinforcement. The conduit systems shall not be positioned between the reinforcement and the outside face of the concrete unless permitted by the Project Manager.
(6) Conduit boxes shall be of a compatible size and shall have a single extension ring of the required depth if the plaster finish exceeds 13 mm thick. Multiple extension rings shall not be used.

	9.6.3. 
	Terminations
	Screw fitting couplers shall be provided at each end of conduits which terminate in distribution boards, busbar chambers, motor starters, cable ducts, boxes or similar termination points. The item at which the conduit terminates shall be drilled with an unthreaded clearance hole to receive a brass male bush. The bush shall be screwed into the coupler from the inside of the item in such a manner that the surface of the item is gripped between the coupler and the bush. The threads shall be at least half the length of the coupler.

	9.6.4. 
	Protection
	(1) Concealed electrical conduit systems shall have special arrangements designed by the Contractor to permit movement of conduits to take place on each side of movement joints in structures. A separate circuit protective conductor shall be installed to maintain effective electrical continuity across the joint. The protective conductor shall have a cross-sectional area rated to suit the largest live conductor to be drawn into the conduit.
(2) Steel conduit systems laid in contact with or adjacent to other metal work shall have efficient and permanent metallic connection made between the conduit and the metal work.
(3) Underground steel conduits and conduits in contact with soil shall be painted with two coats of bituminous paint before installation.
(4) Exposed threads and damage to protective coatings of conduit systems shall be painted with two coats of anti-rust paint.
(5) Conduits shall be laid in such a manner that accumulation of condensed moisture in the conduit system is prevented.  Measures shall be taken to prevent water from entering the system.
(6) Water, moisture and deleterious material shall be prevented from entering permanent and temporary terminations in concealed electrical conduit systems, including conduit boxes, by using conduit-stopping plugs of a type approved by the Project Manager.   Paper or rags shall not be used.

	9.6.5. 
	Cleaning
	After installation, concealed electrical conduit systems shall be swabbed out with draw-in tapes and absorbent cloth of a type agreed by the Project Manager. All obstructions shall be removed and draw wires shall be installed.  After cleaning, exposed conduit ends shall be sealed

	9.7. 
	Cable duct systems
	

	9.7.1. 
	Installation
	(1) Changes in direction in cable duct systems shall be constructed in such a manner that the cables in the duct will have radii of curvature of at least 800 mm. Ducts entering draw-in pits shall be on the same horizontal plane as the draw-in pit.
(2) uPVC cable ducts shall be jointed in accordance with the manufacturer's recommendations.
(3) Steel cable ducts shall be jointed using screwed hot dip galvanized sockets and spun yarn or by an equivalent method approved by the Project Manager such that the jointed pipes abut. The threads shall be painted with two coats of bituminous paint. Internal rags and burrs shall be removed to provide a smooth bore through joints in the cable duct system.
(4) Surface mounted cable ducts shall be secured by hot dip galvanized steel clamps or saddles at spacings not exceeding 3 m.

	9.7.2. 
	Protection
	(1) After jointing, exposed bare metal in cable duct systems shall be cleaned and painted with two coats of zinc chromate primer and two coats of galvanizing paint.
(2) Surface-mounted hot dip galvanized steel cable ducts shall be cleaned and painted after fittings and jointing have been completed.

	9.7.3. 
	Cleaning
	After jointing, cable duct systems shall be cleaned internally by scrubbing with a cylindrical brush of a type agreed by the Project Manager. The ends of ducts, including ends of ducts in draw-in pits and spare ducts, shall be fitted with tapered hardwood plugs to prevent water, moisture and deleterious material from entering the system and a 6 mm diameter nylon draw line shall be installed. The plugs shall be centrally drilled for the draw line and the draw line shall be secured by a knot tied on the outer face of the plug to leave at least 1500 mm of surplus line at each plug.

	9.8. 
	Electrical earthing systems
	(1) Pits and trenches for electrical earthing systems shall be excavated at positions and at the times instructed by the Project Manager.
(2) After the electrical earthing systems have been installed fill material shall be deposited and compacted in the pits and trenches to a depth of 300 mm above the electrical earthing system. Fill material shall be sand or fine fill material which has been selected from the excavated material, and which is free of stones retained on a 20 mm BS test sieve. Fill material shall be compacted by hand-rammers in a manner approved by the Project Manager.

	9.9. 
	Grouting for electrical and mechanical installations
	(1) Grouting shall be carried out at the times instructed by the Project Manager and shall be completed within 7 days of the instruction unless otherwise permitted by the Project Manager.
(2) The permission of the Project Manager shall be obtained before items or equipment are grouted. The Contractor shall inform the Project Manager within 3 days, or a shorter period agreed by the Project Manager, before grouting starts and shall allow the Project Manager sufficient time to inspect the work that is to be grouted.
(3) Concrete surfaces shall be scabbled to remove laitance and loose material and to expose the aggregate before the item or equipment is installed in position.
(4) The voids to be grouted shall be cleaned and thoroughly wetted immediately before grouting. Excess water shall be removed by using a compressed air jet or by other methods agreed by the Project Manager.
(5) Grout shall be mixed and placed by methods agreed by the Project Manager.
(6) If grouting is to be carried out in two operations, holding down bolts shall be grouted into preformed pockets and sufficient time shall be allowed for the grout to cure and for the bolts to be tensioned before the remaining voids are grouted.
(7) Exposed grout surfaces shall have a uniform, dense and smooth surface free of trowel marks and which is produced by steel trowelling the surface under firm pressure. The exposed surfaces shall be cured by either:
· Using a liquid curing compound applied to the surface by a low-pressure spray until a continuous visible covering is achieved, or
· Covering the surface with hessian or sacking. The hessian or sacking shall be lapped and securely held in position and shall be kept damp for at least 4 days.

	9.10. 
	Completion of work for electrical & mechanical installations
	(1) Work shall be completed before structures are made available to others for electrical and mechanical installations.
(2) The structure shall be clean, dry and free of dust. Work that will produce large quantities of dust shall be complete.
(3) Holes and recesses, concealed electrical conduit systems and cable duct systems required for the installation shall be complete. Concrete surfaces on which items and equipment are to be installed shall be scabbled.
(4) Plinths, trenches, louvres, openings and similar work shall be complete and shall have hardened sufficiently to allow the installation to proceed.
(5) Floors and slabs shall be complete to the specified finishes except that floor tiles shall not be laid until after the installation is complete.
(6) Plant rooms shall be complete, including fixtures and fittings, to a secure and weatherproof condition. Two sets of door keys for the plant room shall be provided for the Project Manager.
(7) Paintwork and similar finishes in plant rooms shall be complete to undercoat level. Final coats shall not be applied until after the installation is complete.
(8) Temporary power supplies and connections required for the installation shall be complete. The supply shall be metered

	9.10.1. 
	Protection of work for electrical & mechanical installations
	(1) Structures in which electrical and mechanical installations are being carried out shall be maintained in a clean, dry condition, free of dust, during the installation.
(2) The dust level in plant rooms shall be kept to a minimum by using industrial dust extractors of a type agreed by the Project Manager during and after the installation. Temporary screens shall be installed to separate dust-affected areas from the installations or temporary covers shall be installed around the installation.

	9.11. 
	Tolerances
	

	9.11.1. 
	Tolerances: floors of switchgear rooms
	The tolerance in floor levels for switchgear rooms shall be as follows:
± 2 mm in 1000 mm for high voltage switchgear rooms,
± 4 mm in 1000 mm for medium voltage switchgear rooms.

	9.11.2. 
	Tolerances: lamp standards
	Lamp standards shall be within 0.1 degrees of the vertical.

	SECTION 10 FORMWORK AND FINISHES TO CONCRETE

	10. 
	Formwork and finishes to concrete

	10.1. 
	General
	

	10.1.1. 
	General requirements
	The works and materials specified in the clauses below shall comply with the sections stated, unless otherwise stated in this Section. Hardwood is strictly prohibited for use in the falsework unless approved by the Project Manager.

	10.2. 
	Materials
	

	10.2.1. 
	Formwork
	(1) Formwork shall be timber, metal, plastic or other material, which will produce the specified finish. Tropical hardwood shall be prohibited for use in the formwork. Materials used as formers for profiled formwork, chamfers, splays, rebates and other features shall be such that they produce the same finish as the main formwork.
(2) Plywood for formwork shall have a close, uniform grain and the edges shall be sealed with barrier paint, polyurethane varnish or other impermeable material. Plywood sheathing to formwork shall not be subjected to more than nine uses, irrespective of the use of one or both faces of such sheathing.
(3) The faces of formwork for Class F4 and F5 finishes shall have a uniform texture and a matt, not a shiny or polished, surface. The edges of the formwork shall be straight and square.

	10.2.2. 
	Formwork Class of finish
	(1) The characteristics of each class of finish shall be as stated in Tables 10.1, 10.2 and 10.3.
(2) Formwork of the type stated in Table 10.1 will normally produce a concrete surface that complies with the characteristics of finish stated in Table 10.1 but other types of formwork may be used to produce the specified finish.
(3) The Class of formed and unformed finish required for different concrete surfaces shall be as stated in Table 10.4 unless otherwise stated in the Contract. The higher Class of finish shall start at least 150 mm below the finished ground level for concrete surfaces that are partly buried

	10.2.3. 
	Release agents
	(1) Release agents shall be of a proprietary type approved by the Project Manager. Release agents containing mineral oils shall not be used. Barrier paint, polyurethane varnish, wax or other materials shall not be used instead of a release agent.
(2) Release agents shall be of a type that will not stain or colour the concrete and which will not affect the bond between the concrete and subsequent coverings. Release agents other than those that incorporate a surface retarder to produce a Class T1 finish shall be of a type that will not affect the hardening of the concrete.
(3) Release agents used on formwork for water retaining structures for potable and fresh water shall be non-toxic and shall not impart a taste to the water.
(4) Release agents used on steel formwork shall contain a rust-inhibiting agent.
(5) Release agents used on formwork for Class F4 and F5 finishes shall be a chemical release agent.
(6) On areas of formwork which in the opinion of the Project Manager are likely to be affected by pedestrian traffic, rain or dust, release agents for Class F4 and F5 finishes shall be of a type which evaporates to leave a dry film on the formwork, unless protection from such effects is provided.


Table 10.1: Formed finishes
	Class of finish
	Type of formwork normally used
	Characteristics of finish

	
	
	Formwork pattern
	Abrupt irregularities permitted
	Gradual irregularities permitted
	Specific requirements

	F1
	Sawn timber
	Not required
	< 10 mm
	< 15 mm in 2 m
	No specific requirements

	F2
	Plywood
	Pattern of formwork joints and tie holes as stated in Clause 10.2.1
	< 5 mm
	< 10 mm in 2 m
	Even surface No grout runs

	F3
	
	
	< 3 mm
	< 5 mm in 2 m
	Even surface No grout runs

	F4
	Sealed plywood
	
	
	
	Uniform, dense and smooth surface
No grout runs No grain pattern No crazing
No major blemishes

	F5
	
	
	< 2 mm
	< 3 mm in 2 m
	Uniform, dense and smooth surface
No grout runs No grain pattern No crazing
No blemishes No staining or discolouration


Table 10.2: Unformed finishes
	Class of finish
	Method of producing finish
	Characteristics of finish

	
	
	Abrupt irregularities permitted
	Gradual irregularities permitted
	Specific requirements

	U1
	Levelling the surface of the compacted concrete with a screed board
	Screed marks
< 5 mm
	< 10 mm in 2 m
	No specific requirements

	U2
	Forming a Class U1 finish and tamping the surface
	Tamp marks
< 10 mm
	Not applicable
	Ridged surface

	U3
	Forming a Class U1 finish and wood floating or power floating the surface
	Float marks
< 3 mm
	< 10 mm in 2 m
	Uniform, dense and smooth surface

	U4
	Forming a Class U3 finish and brushing the surface with a stiff brush
	Brush marks
< 3 mm
	< 10 mm in 2 m
	Rough texture

	U5
	Forming a Class U3 finish and steel trowelling the surface under firm pressure or power floating the surface
	Nil
	< 5 mm in 2 m
	Uniform, dense and smooth surface, free of trowel marks No staining or discolouration


Table 10.3: Treated finishes
	Class of
finish
	Type of finish
	Method of producing finish
	Characteristics of finish

	T1
	Exposed aggregate
	Washing and brushing the concrete surface
	Cement matrix removed and coarse aggregate exposed to a depth not exceeding one-third of the nominal maximum coarse aggregate size

	T2
	Point tooled
	Point tooling the concrete
surface
	Cement matrix and aggregate surface removed sufficiently to expose the aggregate with a minimum penetration into the matrix between aggregates

	T3
	Bush hammered
	Bush hammering the concrete surface
	

	T4
	Broken rib
	Hammering or chiselling the edges and faces of the concrete surface
	Fragments of concrete ribs removed

	T5
	Light blasting
	Blasting the concrete surface by abrasives and compressed air or by water jetting
	Cement matrix removed and coarse aggregate exposed to a minimum depth

	T6
	Heavy blasting
	
	Cement matrix removed and coarse aggregate exposed to a depth not exceeding one-third of the nominal maximum coarse aggregate size


Table 10.4: Class of finish
	Description of surface
	Class of finish

	
	Formed
	Unformed

	Surfaces to be covered
	-  screeded
	-
	U2

	
	-  rendered, plastered
	F2
	-

	
	-  tiled
	F2
	U3

	
	-  painted
	F4
	U5

	Surfaces for treated finishes
	F3
	U3

	Surfaces for pedestrian traffic
	-
	U4

	Construction joints (for Class T1 finish)
	F2
	U3

	Movement joints
	F3
	U3

	Benching, screeds
	F3
	U5

	Blinding, foundations, pile caps
	F1
	U1

	Piers, blocks, pipe surrounds
	below FGL
above FGL
	F1 
F2
	U1
U3

	Manholes, chambers
	external below FGL
external above FGL
internal
	F1 
F2 
F2
	U1 
U3 
U3

	Culverts, channels
	external below FGL
external above FGL
internal
	F1 
F2 
F4
	U1 
U3 
U5

	Water retaining structures
	external below FGL
external above FGL
internal
	F2 
F4 
F4
	U3 
U5
U5

	Buildings
	external below FGL
external above FGL
internal
	F1 
F2 
F4
	U1 
U3 
U5

	Bridges, retaining walls, walls
	below FGL
above FGL, not exposed to direct public view
above FGL, exposed to direct public view
internal, not exposed to direct public view
	F1 
F4 
F5
F2
	U1 
U5 
U5
U1



	10.2.4. 
	Formwork ties
	(1) Formwork ties and components shall be of a type such that any removable part can be removed without damaging the concrete. Any part left in the concrete shall be at least 40 mm or the specified nominal cover to the reinforcement, whichever is greater, from the concrete surface.
(2) Unless otherwise permitted by the Project Manager, formwork ties and components used with profiled formwork shall be of a type such that holes left by the ties and components are small enough to be located completely within the recesses in the concrete surface.

	10.2.5. 
	Cement mortar for concrete surfaces
	(1) Cement mortar for filling blowholes shall consist of cement and fine aggregate together with the minimum amount of water necessary to achieve a consistency suitable for completely filling the blowholes.
(2) Cement mortar for filling holes left by formwork ties and components shall consist of 1 part of cement to 3 parts of fine aggregate together with the minimum amount of water necessary to achieve a consistency suitable for compacting the mortar into the holes. The mix shall contain a non-shrink admixture.
(3) Cement mortar for filling blowholes and holes left by formwork ties and components in concrete surfaces with Class F4 and F5 finishes shall be the same colour as the hardened concrete. Light-coloured sand or white cement may be used for this purpose.

	10.2.6. 
	Surface retarders
	Surface retarders shall be of a proprietary type approved by the Project Manager and shall be of a type that will not stain or colour the concrete.

	10.2.7. 
	Abrasives
	Abrasives for blasting shall be grit or other materials approved by the Project Manager and shall not contain any iron, clay or other materials which will stain or colour the concrete.

	10.3. 
	Submissions
	

	10.3.1. 
	Particulars of formwork and finishes to concrete and samples of materials
	(1) Particulars and samples of the proposed materials and methods of construction for Class F4, F5, U5 and T finishes shall be submitted to the Project Manager as marked 'x' in Table 11.5. The same particulars shall be submitted for other Classes of finish if required by the Project Manager. Where the sheathing is timber plywood, details of the method of identifying and recording the number of uses to which the sheathing will be subjected to, including the labour and equipment that are provided for carrying out marking and recording, shall be submitted to the Project Manager for approval.
(2) The particulars and samples for formed finishes shall be submitted at least 14 days before the relevant formwork, including formwork for trial panels, is fabricated. The particulars and samples for unformed and treated finishes shall be submitted at least 14 days before the relevant element, including trial panels, is concreted.


Table 10.5: Particulars to be submitted
	Particulars to be submitted
	Formed finishes
	Unformed finishes
	Treated finishes

	Formwork drawings
	Panel construction 
Layout and pattern of panels, joints and formwork ties
	X
X
	-
-
	X
X

	Method statement
	
	-
	X
	X

	Samples
	Formwork 
Formwork ties 
Cover spacers
	X 
X 
X
	-
-
-
	- 
X 
X

	Brand name and manufacturer's literature
	Release agent 
Curing compound 
Surface retarder
	X 
X
-
	- 
X
-
	X 
X 
X

	Programme
	Removing formwork 
Applying treated finishes
	X
-
	-
-
	- 
X

	Details
	Sources of formwork, formwork ties and cover spacers
	X
	-
	X

	
	Curing
	X
	X
	X

	
	Filling blowholes
	X
	-
	-

	
	Filling formwork tie holes
	X
	-
	X

	
	Protecting finishes
	X
	X
	X



	10.3.2. 
	Commencement of formwork and concreting 
	Formwork for Class F4 and F5 finishes shall not be erected and elements with Class U5 and T finishes shall not be concreted until in the opinion of the Project Manager the specified finish has been realised. 

	10.3.3. 
	Changes in materials and methods of construction
	Unless permitted by the Project Manager, the materials, mix design, methods of production or methods of construction, including curing and removal of formwork, used to produce the specified finish shall not be changed.

	10.4. 
	Storage of materials
	

	10.4.1. 
	Storage of formwork
	(1) Formwork shall be stored off a levelled, well drained and maintained hard-standing ground on level supports and in a manner, which will not result in damage or deformation to the formwork, or in contamination of the formwork. Measures to protect the formwork against drying and wetting caused by weather shall be submitted to the Project Manager for approval.
(2) Formwork for Class F4 and F5 finishes shall be covered and protected from exposure to conditions that may affect the formwork.

	10.4.2. 
	Storage of release agents and surface retarders
	Release agents and surface retarders shall be stored in sealed containers marked to identify the contents and protected from exposure to conditions that may affect the material. The materials shall be stored in accordance with the manufacturers' recommendations and shall not be used after the recommended shelf life has been exceeded.

	10.5. 
	Design and construction of falsework and formwork
	

	10.5.1. 
	Design 
	(1) Falsework and formwork shall be designed and constructed to maintain the position and shape of the formwork so that the hardened concrete surface complies with the characteristics of finish stated in Table 11.1. Allowance shall be made for cambers.
(2) Falsework and formwork shall be capable of being dismantled and removed without shock, disturbance, and damage or loading to the concrete and in such a manner that the specified requirements for removing or leaving in position side formwork, soffit formwork and props will be achieved without disturbing other formwork or props.
(3) Formwork shall be used to form the top surface of concrete inclined at a slope exceeding 15° to the horizontal unless it can be demonstrated that the specified finish will be produced without the use of formwork. Formwork to top surfaces shall be anchored to prevent flotation.
(4) The Contractor shall be responsible for the design of all proposed falsework and formwork and submit the design calculations and drawings to the Project Manager at least 14 days before the relevant element is erected.

	10.5.2. 
	Construction
	(1) Formwork shall not have any splits, cracks or other defects. The faces and edges of formwork shall be clean and formwork faces shall be free of projecting nails.
(2) Formwork that has been previously used shall be repaired and the edges resealed before it is erected. Formwork that in the opinion of the Project Manager has deteriorated to an extent such that it will not produce the specified finish shall not be used for that Class or a higher Class of finish.
(3) Formwork shall be firmly supported and individual panels shall be rigid. Joints between formwork panels, stop ends and adjoining concrete shall be tight and shall not permit grout loss. Gaps shall be sealed with gaskets, filler, sealant or tape before the application of release agents.
(4) Formwork shall be cut in such a manner that reinforcement and built-in components passing through the formwork are maintained in position. The joints shall be tight and shall not permit grout loss.
(5) Formers for profiled formwork, chamfers, splays, rebates and other features shall be rigidly and evenly fixed to the formwork along the complete length and shall not permit grout loss.
(6) Formwork ties and components shall be fixed in such a manner that they do not touch reinforcement or built-in components. Formwork ties and components shall fit tightly against formwork faces and shall not permit grout loss.
(7) If required for cleaning or inspection, temporary openings shall be provided in the formwork.

	10.5.3. 
	Construction of formwork for Class F2, F3, F4 and F5 finishes
	(1) Formwork panels for Class F2, F3, F4 and F5 finishes shall be the same size and shall form a regular pattern approved by the Project Manager. The lines of joints between panels shall be straight and continuous, horizontal and vertical, or inclined to suit the pattern of profiled formwork, and shall be coincident with construction joints and other joints and with recesses in the concrete surface. The number of make-up pieces shall be kept to a minimum.
(2) Holes left by formwork ties and components in concrete surfaces with Class F2, F3, F4 and F5 finishes shall be in line horizontally and vertically and shall form a regular pattern approved by the Project Manager. Unless otherwise permitted by the Project Manager, holes in profiled formwork shall be located in such a manner that the holes are completely within recesses in the concrete surface.
(3) Unless otherwise stated in the Contract or permitted by the Project Manager, chamfers shall be provided for all external angles of 90° or less in concrete surfaces with Class F2, F3, F4 and F5 finishes.
(4) Formwork for curved concrete surfaces with Class F2, F3, F4 and F5 finishes shall not be made up of a series of flats unless permitted by the Project Manager.

	10.5.4. 
	Construction of formwork for Class F4 and F5 finishes
	(1) Each type of formwork for Class F4 and F5 finishes shall be obtained from one source and different types of formwork shall not be mixed unless permitted by the Project Manager. Damaged formwork shall not be used unless permitted by the Project Manager. Parts of steel formwork that will be in contact with concrete shall be free of rust.
(2) For concrete surfaces with Class F4 and F5 finishes, joints between formwork panels shall be sealed with foamed rubber strips. The foamed rubber strips shall be sufficiently compressible to form a grout-tight joint. The width of the resulting gap between the panels shall not be greater than 1 mm and the sealing strips shall not protrude proud of the surface of the formwork panels. Alternatively, subject to the approval of the Project Manager, joints between formwork panels may be sealed with an approved filler provided that the butting edges of the panels are smooth and the resulting gap between the panels is not wider than 1 mm. Joints between formwork panels shall not be sealed by tape fixed to the formwork faces.
(3) Formwork for Class F4 and F5 finishes shall be protected from spillages, rust marks and stains.

	10.5.5. 
	Built-in components
	Built-in components, void formers and box-outs shall be fixed in position before concreting. Unless permitted by the Project Manager, void formers and box-outs shall not be used instead of built-in components. Polystyrene shall not be used for void formers and box-outs unless permitted by the Project Manager.

	10.6. 
	Removal of falsework and formwork
	

	10.6.1. 
	Times for removal of formwork
	(1) Falsework and formwork shall not be loosened or removed before the minimum times stated in Table 11.6 have elapsed. The times stated are for a minimum ambient temperature of 15°C, for elements without superimposed loads and for concrete containing PC, not exceeding the PC replacement level.
(2) For the purpose of determining the minimum times for loosening or removing falsework and formwork, copings at the top of columns in water retaining structures shall be classified as slabs and roof slabs in water retaining structures shall be classified as beams.
(3) Falsework and formwork supporting concrete in flexure may be loosened or removed when the strength of the concrete in that element is 10 MPa or twice the stress to which it will be subjected, whichever is greater, provided that deflection which in the opinion of the Project Manager is unacceptable will not result and that superimposed loads will not be applied. The strength of the concrete shall be determined from tests on test cubes which have been made with concrete from the same pour and which have been cured by the same method and under similar conditions as the concrete in the element.


Table 10.6: Minimum times for loosening or removing falsework and formwork
	Type of falsework or
	Class F1, F2, F3 and F4 finishes
	Class F5 finish

	
	Concrete 
	Concrete 

	Vertical  (non-profiled)
(profiled)
	12 hours
7 days
	48 hours
7 days

	Inclined to top surfaces
	12 hours
	48 hours

	Soffits of slabs (props left in)
	4 days
	10 days

	Soffits of beams (props left in)
	7 days
	14 days

	Props to slabs
	10 days
	10 days

	Props to beams
	14 days
	14 days



	10.6.2. 
	Removal of falsework and formwork
	(1) Formwork shall be removed without hammering or levering to the concrete and in such a manner that there is no shock, disturbance, damage or loading to the concrete. Side formwork shall be removed without disturbing soffit formwork and soffit formwork shall be removed without disturbing props
(2) Individual props may be removed to allow the removal of soffit formwork provided that the formwork has been designed accordingly and that each prop is replaced as soon as the formwork has been removed.
(3) Falsework and formwork for Class F5 finishes shall be loosened and removed in a continuous operation and in accordance with a consistent programme agreed by the Project Manager. All formwork shall be loosened before individual panels are removed and all formwork shall be removed within the programmed period. Individual panels or make-up pieces shall not be left in position.
(4) After removal, formwork which is intended for re-use shall be cleaned, repaired and stored.

	10.7. 
	Unformed finishes
	(1) Brushing to produce a Class U4 finish shall be carried out in straight lines in a direction agreed by the Project Manager. Brushing shall be carried out when the concrete has hardened sufficiently for the float marks to be removed and for the ridges to be formed without displacing the aggregate.
(2) Floating and trowelling shall not be carried out until the concrete has hardened sufficiently to allow the specified finish to be produced with the minimum amount of floating and trowelling such that excess laitance is not produced.

	10.8. 
	Treated finishes
	

	10.8.1. 
	Treated finishes
	(1) Treated finishes shall be produced by constructing a concrete surface with a Class F3 or U3 finish as appropriate and applying the treatment to the surface by the methods stated in Table 11.3.
(2) The treatment shall be applied in a continuous operation in accordance with a consistent programme agreed by the Project Manager. Tying wire and cover spacers for reinforcement and cast-in component shall be positioned to avoid being exposed by the applied treatment.

	10.8.2. 
	Class T1 finish
	(1) Washing and brushing to produce a Class T1 finish shall not be carried out until the concrete has hardened sufficiently for the cement matrix to be removed without disturbing the coarse aggregate. After washing and brushing have been completed and the concrete surface has hardened, the surface shall be cleaned.
(2) The cement matrix shall not be removed or the aggregate exposed by mechanical methods unless permitted by the Project Manager.
(3) Class T1 finishes may be produced by using a surface retarder applied to the formwork or to the concrete surface. The surface retarder shall be applied by the method and at the rate of application recommended by the manufacturer, or as demonstrated to be satisfactory by use on the trial panel.
(4) Plywood to which a surface retarder is to be applied shall be sealed with barrier paint, polyurethane varnish or other impermeable material agreed by the Project Manager. The formwork shall be removed in small sections and the coarse aggregate exposed by washing and brushing the concrete surface.
(5) Unless permitted by the Project Manager, formwork to which a surface retarder has been applied shall not be re-used unless a surface retarder is to be used again on the formwork. Formwork to which a surface retarder has been applied and which is to be re-used shall be cleaned before the retarder is applied.

	10.8.3. 
	Class T2 and T3 finishes
	Point tooling to produce Class T2 finishes and bush hammering to produce Class T3 finishes shall be carried out evenly in small areas and not in distinct lines. Tooling and hammering shall not start until at least 7 days after concreting.

	10.8.4. 
	Class T4 finish
	Hammering or chiselling to produce a Class T4 finish shall be applied from only one direction, and only either hammering or chiselling shall be applied, on any one face. Hammering and chiselling shall not start until at least 14 days after concreting.

	10.9. 
	Compliance of finishes
	

	10.9.1. 
	Inspection
	(1) Before any subsequent work is carried out on a concrete surface, the surface shall be inspected by the Project Manager to determine if the specified finish has been produced. Formed finishes shall be inspected as soon as the formwork has been removed.
(2) Blowholes or holes left by formwork ties and components shall not be filled and external plastering or other coverings shall not be applied before the inspection. Any such filling or covering carried out before the inspection may be rejected.

	10.9.2. 
	Compliance 
	(1) Concrete surfaces shall have the characteristics stated in Tables 11.1 and 11.2 for the different Classes of formed and unformed finish before any subsequent work is carried out on the concrete surface and shall have the characteristics stated in Table 11.3 for the different Classes of treated finish.
(2)  Abrupt irregularities shall be measured by direct measurement. Gradual irregularities shall be measured using a 2 m long straight edge on surfaces intended to be flat and by a method agreed by the Project Manager on other surfaces.

	10.10. 
	Work on concrete surfaces
	

	10.10.1. 
	Remedial and repair work on concrete surfaces
	Remedial or repair work shall not be carried out on concrete surfaces unless permitted by the Project Manager. Any such work carried out without permission may be rejected.

	10.10.2. 
	Filling blowholes and formwork tie holes
	(1) Blowholes exceeding 10 mm in size in other structures shall be filled with cement mortar. The size of blowholes shall be the maximum dimension measured across the hole on the concrete surface
(2) Holes left by formwork ties and components shall be cleaned and filled by ramming cement mortar into the holes in layers.  Holes in concrete surfaces with a Class F5 finish shall be filled to a level slightly below the concrete surface. The holes shall not be overfilled and rubbed down.
(3) Filling of blowholes and holes left by formwork ties and components shall be carried out as soon as practicable after the Project Manager has inspected the finish and with the minimum interruption to curing.

	10.10.3. 
	External plastering
	(1) External plastering shall consist of cement and coarse sand or granite fines in the proportions 1:2 by volume mixed with the minimum amount of water necessary to achieve the consistency of a thick slurry. External plastering shall be thrown with a hand trowel onto the surface to a thickness not exceeding 6 mm and shall cover at least 60% of the area, which is to be plastered or rendered. External plastering shall be wetted one hour after application and shall be allowed to cure and harden before under coats are applied.
(2) External plastering shall be applied as soon as practicable after the Project Manager has inspected the finish and after the concrete surface has been cleaned and wetted.

	10.11. 
	Protection of finishes
	(1) Materials, Constructional Plant or other vehicles shall not use or be placed on or against concrete surfaces unless permitted by the Project Manager.
(2) Concrete surfaces with Class F4, F5, U5 and T finishes shall be protected from running water, spillages, rust-marks and stains by covering the surface with polyethylene sheeting or timber or by other methods agreed by the Project Manager. Protection from rust-marks caused by reinforcement bars shall be by polyethylene sleeves tied to the bars or by coating the bars with cement slurry. The bars shall not be coated with oil or grease.
(3) Concrete surfaces with Class F4, F5, U5 and T finishes shall be protected from damage by securing timber battens to the surface, by erecting barriers or fences or by other methods agreed by the Project Manager.
(4) Concrete surfaces with a Class F5 finish shall be protected from exposure to extreme variations in weather conditions for at least 14 days after the formwork has been removed.

	SECTION 11 STEEL REINFORCEMENT

	11. 
	Steel Reinforcement

	11.1. 
	Materials
	

	11.1.1. 
	Bar reinforcement and fabric reinforcement
	Except as stated in Clause below, bar reinforcement and fabric reinforcement shall comply with the following:
Hot rolled steel bars: actual Maldivian standards or similar.
Cold reduced steel wire : BS 4482
Steel fabric : BS 4483.

	11.1.2. 
	Stainless steel reinforcement
	Stainless steel bars for the reinforcement and use in concrete shall be ribbed bar to BS 6744:2001. The steel designation numbers are in accordance with the BS EN 10088-1: 2005 standards.

	11.1.3. 
	Epoxy coatings to reinforcement
	(1) Epoxy coatings to reinforcement and patching material for epoxy coatings shall comply with BS ISO 14654:1999. The coatings shall be applied by the electrostatic spray method in accordance with BS ISO 14654:1999 at a factory approved by the Project Manager.
(2) The film thickness of the coating after curing shall be at least 0.15 mm and shall not exceed 0.28 mm over the complete periphery including deformations and ribs.  The bond classification of coated bars determined in bond performance tests shall not be less than that of uncoated bars.

	11.1.4. 
	Hot dip galvanizing to reinforcement
	(1) Hot dip galvanizing to reinforcement shall comply with BS EN ISO 1461:1999.  The galvanization shall be applied after cutting and bending of the reinforcement.
(2) Metallic zinc-rich priming paint for repairs to hot dip galvanized reinforcement shall comply with BS 4652.

	11.1.5. 
	Reinforcement connectors
	(1) Reinforcement connectors shall be of a proprietary type approved by the Project Manager.
(2) Reinforcement connectors for tension joints shall be a cold swaged or threaded type. The connectors shall be capable of developing the full tensile strength of the parent bar and shall comprise high tensile steel studs and seamless steel tubes fitted with protective plastic caps.
(3) Reinforcement connectors for compression joints shall be of a wedge locking or bolted sleeve type.

	11.1.6. 
	Cover spacers
	(1) Cover spacers for reinforcement shall be concrete blocks or of a proprietary plastic or concrete type. Proprietary plastic and concrete cover spacers shall be of a type approved by the Project Manager.
(2) Cover spacers for Class F3, F4 and F5 finishes shall be of a proprietary plastic or concrete type. Cover spacers for epoxy-coated reinforcement and galvanized reinforcement shall be of a proprietary plastic type.
(3) Cover spacers shall be as small as practicable consistent with their purpose and shall be designed to maintain the specified cover to reinforcement. Cover spacers shall be capable of supporting the weight of reinforcement and construction loads without breaking, deforming or overturning.
(4) The strength and durability of concrete blocks and proprietary concrete cover spacers shall not be less than that of the surrounding concrete.
(5) Cover spacers for Class F3, F4 and F5 finishes shall be of a colour similar to that of the surrounding concrete and shall not cause indentations in the formwork.

	11.1.7. 
	Chairs, supports and Tying wire
	Chairs, supports and spacers other than cover spacers for reinforcement shall be steel. The steel shall be coated with nylon, epoxy, plastic or other dielectric material for epoxy-coated reinforcement and shall be hot dip galvanized for galvanized reinforcement.

	11.1.8. 
	Tying wire
	Tying wire for reinforcement adjacent to and above Class F4 and F5 finishes shall be 1.2 mm diameter stainless steel wire. Tying wire for epoxy-coated reinforcement shall be 1.6 mm diameter soft annealed steel wire coated with nylon, epoxy, plastic or other dielectric material. Tying wire for galvanized reinforcement shall be 1.6 mm diameter galvanized soft annealed steel wire. Tying wire for other reinforcement shall be 1.6 mm diameter soft annealed steel wire.

	11.1.9. 
	Tying devices and clips
	Tying devices and clips for reinforcement shall be of a proprietary steel type approved by the Project Manager. Tying devices and clips for reinforcement adjacent to and above Class F4 and F5 finishes shall be stainless steel. Tying devices and clips for epoxy-coated reinforcement shall be coated with nylon, epoxy, plastic or other dielectric material. Tying devices and clips for galvanized reinforcement shall be galvanized.

	11.2. 
	Submissions
	

	11.2.1. 
	Particulars of bar reinforcement and fabric reinforcement
	(1) The following particulars of the proposed bar reinforcement and fabric reinforcement shall be submitted to the Project Manager:
· For Class 1 bar reinforcement, a certificate from the quality assured stockist in accordance with actual Maldivian standards or similar
· For Class 2 bar reinforcement, a certificate from the quality assured stockist in accordance with actual Maldivian standards or similar. 
· For Class 3 bar reinforcement, a certificate from the supplier in accordance with actual Maldivian standards or similar.
· Upon delivery of bar reinforcement the contractor shall submit a test report 
· For fabric reinforcement, a certificate from the manufacturer showing the manufacturer's name, the date and place of manufacture, including details of:
· Bond classification
· Cast analysis
· Carbon equivalent value
· Results of tensile, bend and rebend tests, including the effective cross-sectional area for tensile tests
· Results of bond performance tests
· Results of weld tests
(2) The particulars shall be submitted to the Project Manager for information for each batch of bar reinforcement and fabric reinforcement delivered to the Site and at least 14 days before fixing of the reinforcement starts.

	11.2.2. 
	Particulars of epoxy coatings to reinforcement
	(1) The following particulars of the proposed epoxy coatings to reinforcement shall be submitted to the Project Manager:
· Name of the coating factory,
· Mill sheets of the steel reinforcement,
· Date and place of the coating application, and
· Original Certificate(s) of the coating materials in compliance with BS ISO 14656: 1999, including:
· Corrosion resistance
· Chemical resistance
· Catholic disbonding of coating
· Adhesion of coating
· Abrasion resistance
· Impact strength
· Hardness
The above tests shall be carried out when there are changes in the composition of the coating materials.
(2) The particulars, including certificates and test results, shall be submitted to the Project Manager at least 14 days before the first delivery of epoxy-coated reinforcement to the Site. Certificates shall be submitted for each batch of epoxy-coated reinforcement delivered to the Site and at least 14 days before fixing of the reinforcement starts.

	11.2.3. 
	Particulars of galvanized coatings to reinforcement
	(1) The following particulars of the proposed galvanized coatings to reinforcement shall be submitted to the Project Manager:
· Name of the coating factory, and
· Original certificate from the manufacturer showing the date and place of application of the coating, including results of tests carried out by methods as recommended in BS EN ISO 1461:1999 for thickness of coating.
(2) The particulars shall be submitted to the Project Manager for each batch of galvanized reinforcement delivered to the Site and at least 14 days before fixing of the reinforcement starts.

	11.2.4. 
	Particulars of reinforcement connectors
	Particulars of the proposed materials and methods of installation for reinforcement connectors, including the manufacturer's literature, shall be submitted to the Project Manager at least 28 days before fixing of reinforcement connectors starts.

	11.2.5. 
	Bending schedules
	Bending schedules complying with BS 4466, Clause 4 shall be prepared by the Contractor and submitted to the Project Manager before bending of reinforcement starts.

	11.2.6. 
	Samples of materials
	Samples of the following proposed materials shall be submitted to the Project Manager at the same time as particulars of the material are submitted:
· Bar and fabric reinforcement,
· Epoxy-coated bar and fabric reinforcement,
· Galvanized bar and fabric reinforcement,
· Reinforcement connectors for tension joints and compression joints,
· Cover spacers, and 
· Tying wire, tying devices and clips.

	11.3. 
	Handling and storage of materials
	

	11.3.1. 
	Handling
	(1) Reinforcement shall not be subjected to rough handling, shock loading or dropping from a height.
(2) Nylon, rope or padded slings shall be used for lifting epoxy-coated reinforcement and galvanized reinforcement. Bundles shall be lifted with a strong back or with multiple supports to prevent abrasion.

	11.3.2. 
	Storage
	(1) Reinforcement shall be stored off a levelled, well drained and maintained hard-standing ground on level supports and in a manner, which will not result in damage or deformation to the reinforcement, or in contamination of the reinforcement. Measures to protect the reinforcement from wetting and rusting caused by weather shall be proposed for the Project Manager’s approval. Fabric reinforcement shall be stored horizontally.
(2) Different types and sizes of reinforcement shall be stored separately.
(3) Reinforcement shall not be stored on or adjacent to concrete surfaces that form part of the permanent work.
(4) Epoxy-coated reinforcement and galvanized reinforcement shall be stored on wooden or padded cribbing.

	11.4. 
	Cutting and bending reinforcement
	(1) Reinforcement shall be cut and bent in accordance with BS 4466 to the specified shapes and dimensions and shall be bent at temperatures of at least 5°C and not exceeding 100°C.
(2) Epoxy-coated reinforcement shall be bent cold. Bar cutting and bar bending equipment for epoxy-coated reinforcement shall have padded supports and contact areas shall be fitted with nylon or plastic mandrels.
(3) Grade 460/425 reinforcement shall not be re-bent or straightened after bending. Grade 250 reinforcement which projects from the hardened concrete may be bent aside and re-bent provided that the internal radius of the bend is at least twice the diameter of the bar and that bending is not carried out by levering against the concrete or by other methods which in the opinion of the Project Manager are likely to damage the concrete.
(4) The ends of bars to be used with reinforcement connectors for compression joints shall be sawn square with all burrs removed.

	11.5. 
	Surface condition of reinforcement
	

	11.5.1. 
	Surface condition of reinforcement
	(1) Reinforcement shall be clean at the time of fixing and shall be free of loose mill scale, loose rust or any substance that, is to reduce the bond or affect the reinforcement or concrete chemically. The reinforcement shall be maintained in this condition until concrete is placed around it.
(2) If the surface condition of the reinforcement deteriorates, the reinforcement shall be cleaned or dealt with by other methods agreed by the Project Manager.

	11.5.2. 
	Repairs to epoxy coatings and galvanized coatings
	(1) If the coating to epoxy-coated reinforcement is delaminated or split at any point or if the coating to epoxy-coated reinforcement or galvanized reinforcement is damaged, 
· at any point by an amount exceeding 25 mm2 in area or 50 mm in length, or 
· at more than three points in a 1 m length by amounts each even not exceeding 25 mm2 in area or 50 mm in length, 
That part of the reinforcement shall not be used in the permanent works. If the coating to epoxy-coated reinforcement or galvanized reinforcement is damaged at more than six points in the cut and bent length of a bar by amounts each even not exceeding 25 mm2  in area or 50 mm in length, that length of bar shall not be used in the permanent work.
(2) All damaged areas not exceeding 25 mm2 in area or 50 mm in length and cut ends of epoxy-coated reinforcement shall be repaired using patching material applied in accordance with the manufacturer's recommendations.
(3) Damaged areas not exceeding 25 mm2 in area or 50 mm in length and cut ends of galvanized reinforcement shall be repaired by applying two coats of metallic zinc-rich priming paint. Sufficient paint shall be applied to provide a zinc coating of at least the same thickness as the galvanized coating. The Contractor shall refer to Section 6.3 of BS EN ISO 1461:1999 and also Annex C.5 for advice on repair of damaged areas.
(4) Repairs to epoxy coatings and galvanized coatings shall be carried out within 8 hours of cutting or damage. Traces of rust shall be removed from the surface of the reinforcement before the repair is carried out.

	11.6. 
	Fixing reinforcement
	

	11.6.1. 
	Fixing
	(1) Bar reinforcement, fabric reinforcement and reinforcement connectors for tension joints from each batch shall not be fixed until testing of the batch has been completed.
(2) Reinforcement shall be fixed rigidly in position and secured against displacement.
(3) A sufficient number of intersecting and lapping bars shall be tied using tying wire, tying devices or clips to prevent movement of the reinforcement. The ends of tying wire, tying devices and clips shall not encroach into the cover to reinforcement.
(4) Laps and joints in reinforcement shall be made only at the specified positions and by the specified method.
(5) Sufficient numbers of cover spacers, chairs, supports and spacers other than cover spacers shall be provided to maintain the reinforcement in the correct location and to maintain the specified cover at all positions. Cover spacers, chairs, supports and spacers other than cover spacers shall be placed at a maximum spacing of 1.5 m. Chairs, supports and spacers other than cover spacers shall be positioned adjacent to or above cover spacers and shall have at least the same cover as that specified for the reinforcement.
(6) Prefabricated reinforcement cages shall be adequately supported and braced before lifting.
(7) Reinforcement which is free-standing shall be secured in position and braced to prevent movement due to wind and other loads.
(8) For treated finishes, all reinforcement shall be positioned in such a way that the specified minimum concrete cover can be achieved after the applied treatment.

	11.6.2. 
	Fixing reinforcement connectors
	Reinforcement connectors shall be fixed in accordance with the manufacturer's recommendations and using equipment recommended by the manufacturer.

	11.6.3. 
	Welding of reinforcement
	Reinforcement shall not be welded unless approved by the Project Manager

	11.6.4. 
	Exposed reinforcement
	Reinforcement that is to be left exposed shall be protected by coating with cement slurry or by other methods agreed by the Project Manager.

	11.6.5. 
	Access over reinforcement
	Reinforcement shall not be contaminated or displaced as a result of access over the reinforcement. Access shall be obtained by using planks and ladders or by other methods agreed by the Project Manager.

	11.7. 
	Tolerances
	

	11.7.1. 
	Tolerances: reinforcement
	(1) Tolerances on cutting and bending reinforcement shall comply with BS 4466, Table 2.
(2) The cover to the outermost layer of reinforcement shall not be less than the minimum cover shown on the Drawings plus a tolerance of 5 mm for fixing precision.

	SECTION 12 CONCRETE WORKS

	12. 
	Concrete works

	
	PART 1: CONCRETE WORKS

	12.1. 
	General
	

	12.1.1. 
	Designation of concrete mixes
	(1) Designed mix concrete shall be designated by the grade strength in MPa followed by the nominal maximum aggregate size in mm and the suffix D.
(2) Standard mix concrete shall be designated by the grade strength in MPa followed by the nominal maximum aggregate size in mm and the suffix S.
(3) Designed mix concrete or standard mix concrete of the same grade strength but with different constituents, workability or other properties shall be designated as such by the addition of a suitable description. If the grade of concrete is designated by one number only, the number shall be the grade strength in MPa.

	12.2. 
	Materials
	

	12.2.1. 
	Cement
	(1) Cement shall comply with the following:
· Portland cement (PC): BS EN 197-1(Type CEM I) Strength Class of cement used in structural concrete to be 52.5N, unless otherwise approved by the Project Manager
· Sulphate resisting Portland Cement (SRPC) : BS 4027
(2) The limiting values applicable to acceptance inspection of cement at delivery shall be those given in Table NC.1 of National annex NC of BS EN 197-1

	12.2.2. 
	Aggregates
	(1) Aggregates shall be obtained from a source approved by the Project Manager.
(2) Fine aggregate shall be clean, hard and durable crushed rock, or natural sand, complying with BS 882, except that the NOTE in Table 5 of BS 882 shall not apply.
(3) Coarse aggregate shall be clean, hard, durable crushed rock complying with BS 882. The ten percent fines values shall be at least 100 kN. The water absorption shall not exceed 0.8%. The flakiness index shall not exceed 35%.

	12.2.3. 
	Water
	(1) Water for concrete and for curing concrete shall be clean fresh water taken from the public supply.
(2) Wash water from concrete mixer washout operations (recycled water) may be used for mixing concrete of grade strength not exceeding 35MPa provided that:
· The density of the recycled water shall not exceed 1030 kg/m3.
· The limits for the time of setting (h:min), expressed as deviation from those for control mix, shall comply with Table 13.8. The control mix shall be of the same mix design but clean fresh water shall be used.
· The chemical limits of the recycled water shall not exceed those specified in Table 13.8.

	12.2.4. 
	Admixtures
	(1) Admixtures shall comply with the following:
Pigments for Portland cement and Portland cement products  : BS 1014
Accelerating admixtures, retarding admixtures and water-reducing admixtures : BS 5075: Part 1
Super-plasticising admixtures : BS 5075: Part 3.
(2) The chloride ion content of admixtures for concrete containing embedded metal or for concrete made with SRPC shall not exceed 2% by mass of the admixture or 0.03% by mass of the cementitious content, whichever is less.

	12.2.5. 
	Curing compound
	(1) Curing compound shall be a proprietary type approved by the Project Manager and shall have an efficiency index of at least 80%. Resin-based curing compound shall not be used unless approved by the Project Manager.
(2) Curing compound shall contain a fugitive dye. Curing compounds containing organic solvents shall not be used. The curing compound shall become stable and achieve the specified resistance to evaporation of water from the concrete surface within 60 minutes after application. Curing compound shall not react chemically with the concrete to be cured and shall not crack, peel or disintegrate within one week after application. Curing compound shall degrade completely within three weeks after application and the concrete surface s treated shall not impair the bonding of applied finishes.
(3) Curing compound for use on concrete surfaces against which potable or fresh water will be stored or conveyed shall be non-toxic and shall not impart a taste to the water.

	12.3. 
	Concrete
	

	12.3.1. 
	Concrete mix
	(1) Concrete shall be a designed mix unless the Project Manager permits the use of a standard mix.   Designed mixes shall be designed by the Contractor.
(2) Unless otherwise permitted by the Project Manager, the minimum design slump value for designed mix concrete for reinforced elements, after the addition of superplasticiser if used, shall be 75 mm. Should the Contractor wish to use designed mix concrete with a design slump value less than 75 mm in reinforced elements, the Project Manager may require the Contractor to demonstrate that such concrete can be satisfactorily placed and compacted in trial sections simulating the appropriate sections of the Works.
(3) SRPC shall only be used if stated in the Contract. 

	12.3.2. 
	Chloride content of concrete
	The maximum total chloride content of concrete, expressed as a percentage relationship between the chloride ion and the cementitious content by mass in the concrete mix, shall be as stated in Table 12.1. If the concrete is of more than one of the types stated, then the lower value of maximum chloride content shall apply.



Table 12.1: Maximum total chloride content of concrete
	Type of concrete
	Maximum total chloride content (%)

	Pre-stressed concrete. Steam-cured structural Concrete
	0.1

	Concrete with reinforcement or other embedded metal
	0.35

	Concrete made with SRPC
	0.2



	12.3.3. 
	Cementitious content of designed mix concrete
	(1)  The minimum cementitious content of designed mix concrete of Grade 20 or above using 20 mm nominal maximum aggregate size shall be as stated in Table 12.2. The minimum cementitious contents shall be increased by 40 kg/m3 for 10 mm nominal maximum aggregate size and decreased by 30 kg/m3 for 40 mm nominal maximum aggregate size.
(2) Unless otherwise approved by the Project Manager, the maximum cementitious content of designed mix concrete for water retaining structures and water tight structures shall be 400 kg/m 3 for concrete containing PC and shall be 450 kg/m3  
(3) The cementitious content of designed mix concrete may be varied during routine production at the discretion of the Contractor by an amount not exceeding 20 kg/m3, provided that the total cementitious content is not less than the specified minimum value and does not exceed the specified maximum value.


Table 12.2: Minimum cementitious content of designed mix concrete of Grade 20 or greater with 20 mm nominal maximum aggregate size
	Grade strength (MPa)
	20
	25
	30
	35
	40
	45
	50

	Minimum cementous content (kg/m3)
	270
	290
	310
	330
	350
	375
	400



	12.3.4. 
	Standard mix concrete
	Standard mix concrete shall comply with the following requirements:
· Cement shall be PC.
· The total mass of dry aggregate to be used with 100 kg of PC shall be as stated in Table 12.3.
· The percentage by mass of fine aggregate to total aggregate shall be as stated in Table 12.4.
· Admixtures other than water-reducing admixtures shall not be used unless permitted by the Project Manager.


Table 12.3: Mass of total aggregate for standard mix concrete
	Grade strength (MPa)
	Nominal maximum aggregate size (mm)
	40
	20
	10

	
	Slump value (mm)
	85-170
	75-150
	65-130

	10
	Mass of total
aggregate (kg)
	800
	690
	-

	20
	
	550
	500
	400

	25
	
	490
	440
	360

	30
	
	440
	380
	300


Table 12.4: Percentage by mass of fine aggregate to total aggregate for standard mix concrete
	Grade strength (MPa)
	Grading of fine aggregate (BS 882:Table 5)
	Nominal maximum aggregate size (mm)
	40
	20
	10

	10
	C, M or F
	Percentage by mass of fine aggregate to total aggregate
(%)
	30 - 45
	35 - 50
	-

	20, 25 or 30
	C
	
	30 - 40
	35 - 45
	45 - 55

	
	M
	
	25 - 35
	30 - 40
	40 - 50

	
	F
	
	25 - 30
	25 - 35
	35 - 45



	12.3.5. 
	No-fines concrete
	No-fines concrete shall comply with the following requirements:
· Cement shall be PC
· The nominal maximum aggregate size shall be 20 mm. Not more than 15% by mass shall be retained on a 20 mm BS test sieve and not more than 10% by mass shall pass a 10 mm BS test sieve.
· The aggregate/cement ratio by mass shall be at least 10 and shall not exceed 15.
· The cementitious content shall be such that each particle of aggregate is coated with cement paste but the compacted concrete has an open texture that permits the flow of water through the hardened concrete.

	12.4. 
	Submissions
	

	12.4.1. 
	Particulars of materials for concrete
	(1) The following particulars of the proposed cement, and aggregates shall be submitted to the Project Manager:
· A certificate not older than 6 months for each type of cement showing the manufacturer's name, the date and place of manufacture and including results of tests for:
· Composition
· Chemical requirement
· Compressive strength at 2, 7 and 28 days
· Initial setting time
· Soundness
· A certificate not older than 6 months for each nominal maximum aggregate size showing the source of the aggregate and including results of tests for:
· Grading
· Silt content
· Chloride content
· Flakiness index of coarse aggregate.
· Ten percent fines value
· Water absorption
(2) The following particulars of the proposed admixtures shall be submitted to the Project Manager:
· Manufacturers’ literature,
· Description of physical state, colour and composition,
· Recommended storage conditions and shelf life,
· Method of adding to the concrete mix,
· Any known incompatibility with other admixtures or cement,
· Recommended dosage,
· Effects of under-dosage and over-dosage, and
· A certificate not older than 6 months for each type of admixture showing the manufacturer's name, the date and place of manufacture and including results of tests for:
· Uniformity
· Chloride content.
(3) The following particulars of the proposed curing compound shall be submitted to the Project Manager:
· Manufacturer’s literature,
· Description of physical state, colour and composition,
· Recommended storage conditions and shelf life,
· Method of application,
· Recommended rate of application, and
· A certificate showing the manufacturer's name, the date and place of manufacture and including results of tests for efficiency index.
(4) The particulars, including certificates, shall be submitted to the Project Manager at least 14 days before the first delivery of the material to the Site, and thereafter each time the source is changed.

	12.4.2. 
	Particulars of concrete mix
	(1) The following particulars of each proposed designed concrete mix shall be submitted to the Project Manager:
· Quantity of each constituent per batch and per cubic metre of compacted concrete, with required tolerances on quantities of aggregates to allow for minor variations in grading, silt content etc. The maximum permitted variation in the quantity of fine aggregate shall be ± 20 kg of fine aggregate per 100 kg of cement. 
· Grading of coarse and fine aggregates, 
· Workability after the addition of superplasticisers, in terms of designed slump value or designed flow value,
· Method of placing concrete, Method of controlling the temperature of the concrete, if required, 
· Test or trial mix data for designed mix concrete of the same grade and with similar constituents and properties, if available, and 
· Test data for designed mix concrete of the same or other grade produced in the plant or plants proposed to be used, if available.
(2) The particulars shall be submitted to the Project Manager for information at least 7 days before trial mixes are made or, if trial mixes are not required, at least 7 days before the mix is placed in the permanent work.

	12.4.3. 
	Particulars of ready-mixed concrete supplier
	The name of the suppliers and the location of each plant, including a back-up plant, from which the Contractor proposes to obtain ready-mixed concrete shall be submitted to the Project Manager at least 14 days before trial mixes are made or, if trial mixes are not required, at least 14 days before the ready-mixed concrete is placed in the permanent work.

	12.4.4. 
	Particulars of batching and mixing plant
	Particulars of the proposed batching and mixing plant to be used on the Site, including a layout plan and the output of the plant, shall be submitted to the Project Manager at least 7 days before the plant is delivered to the Site.

	12.4.5. 
	Particulars of precast concrete units
	(1) The following particulars of the proposed precast concrete units shall be submitted to the Project Manager:
· Details of pre-casting yards,
· A certificate showing the manufacturer's name, the date and place of manufacture, the identification numbers of the precast concrete units and including results of tests for:
· Compressive strength of concrete cubes at 28 days
· Routine tests, including loading tests, carried out at the pre-casting yards,
· Details of lifting points and methods of handling, and
· Procedure for testing precast units.
(2) The particulars, other than certificates, shall be submitted to the Project Manager at least 14 days before the first delivery of the precast concrete units to the Site. The certificates shall be submitted for each batch of precast concrete units delivered to the Site.

	12.4.6. 
	Particulars of construction joints
	Particulars of the proposed positions and details of construction joints in concrete which are not stated in the Contract shall be submitted to the Project Manager for approval at least 14 days before the relevant elements are concreted.

	12.5. 
	Trials
	

	12.5.1. 
	Trial mix concrete
	(1) Trial mixes are not required for designed mix concrete of Grade 20 and below, or for standard mix concrete.
(2) If test data for designed mix concrete of the proposed grade and with similar constituents and properties and produced in the plant or plants proposed for being used are acceptable to the Project Manager, no trials for that designed mix will be required.
(3) If test data for designed mix concrete of the proposed grade and with similar constituents and properties produced in plant other than that proposed to be used are acceptable to the Project Manager, the Project Manager may require Plant Trials to be carried out.
(4) If test data for designed mix concrete produced in the plant or plants proposed to be used, but of a grade or with constituents and properties other than those proposed are acceptable to the Project Manager, the Project Manager may require Laboratory Mix Trials to be carried out.
(5) If no test data for designed mix concrete are submitted or if test data submitted do not in the opinion of the Project Manager demonstrate the suitability of the proposed plant and mix design, the Project Manager may require both Plant Trials and Laboratory Mix Trials.
(6) Plant Trials and Laboratory Mix Trials shall be completed at least 35 days before the concrete mix is placed in the permanent work.
(7) The Contractor shall inform the Project Manager at least 24 hours before conducting Plant Trials or Laboratory Mix Trials.

	12.5.2. 
	Plant Trials
	(1) Plant Trials shall be made using the plant or plants proposed and the mix designs and constituents submitted to the Project Manager.
(2) One batch of concrete of a proposed designed mix shall be made on each of three days in each plant proposed to be used. The batch shall be at least 60% of the mixer's nominal capacity. If the concrete is batched in a central plant and mixed in a truck mixer, three different truck mixers shall be used.
(3) Three samples of concrete shall be provided from each batch at approximately 1/6, 1/2 and 5/6 of the discharge from the mixer. Each sample shall be of sufficient size to perform a slump test or a flow table test, and make two test cubes. 
(4) Each sample taken shall be tested to determine its slump value or its flow value in accordance with actual Maldivian standards or similar.
(5) Two test cubes shall be made from each sample, stored, cured and tested to determine the compressive strength at 28 days in accordance with actual Maldivian standards or similar.
(6) The size of the test cube shall be 100 mm for concrete with the maximum aggregate size not exceeding 20 mm and shall be 150 mm with the maximum aggregate size exceeding 20 mm.

	12.5.3. 
	Laboratory Mix Trials
	(1) Laboratory Mix Trials shall be made in the Contractor's laboratory using the mix designs and constituents submitted to the Project Manager.
(2) Laboratory Mix Trials shall be carried out in accordance with actual Maldivian standards or similar.. Three separate batches shall be made, each of sufficient size to provide samples for two slump tests or two flow table tests, and to make six test cubes.
(3) Two slump tests or two flow table tests in accordance with actual Maldivian standards or similar, shall be performed on separate specimens from each batch of Laboratory Trial Mix concrete.
(4) Six test cubes shall be made from each batch of Laboratory Trial Mix concrete, stored, cured and tested for compressive strength at 28 days in accordance with actual Maldivian standards or similar.
(5) The size of the test cube shall be 100 mm for concrete with the maximum aggregate size not exceeding 20 mm and shall be 150 mm with the maximum aggregate size exceeding 20 mm.

	12.5.4. 
	Compliance criteria Plant Trials
	The results of tests on concrete taken from Plant shall comply with the following requirements:
· The average of the nine slump values shall be within 20mm or 25%, whichever is the greater, of the designed slump value. The average of the nine flow values shall be within +/- 50mm of the designed flow value.
· The range of the three slump values for each batch of concrete shall not exceed 20% of the average of the three slump values for that batch. For flow table tests, the range of the three flow values for each batch of concrete shall be within 70mm.
· The average compressive strength at 28 days of the 18 test cubes shall exceed the Grade strength by at least 12 MPa for 100 mm test cubes or 10 MPa for 150 mm test cubes. The compressive strength of each individual test cube shall exceed the Grade strength by at least 5 MPa for 100 mm test cubes or 4 MPa for 150 mm test cubes.
· The range of the compressive strength of the six test cubes from each batch of concrete shall not exceed 20% of the average compressive strength of the six test cubes from that batch.

	12.5.5. 
	Compliance criteria: Laboratory Mix Trials
	(1) When test data relating to the proposed plant or plants submitted  show that the plant standard deviation exceeds 5.5 MPa for 100 mm test cubes or 5 MPa for 150 mm test cubes, or in the absence of acceptable data, the results of tests on Laboratory Mix Trial concrete shall comply with the following requirements:
· The average of the six slump values shall be within 20mm or 25%, whichever is the greater, of the designed slump value. The average of the six flow values shall be within +/- 50mm of the designed flow value.
· The average compressive strength at 28 days of the 18 test cubes shall exceed the Grade strength by at least 14 MPa for 100 mm test cubes or 12 MPa for 150 mm test cubes, and the compressive strength of each individual test cube shall exceed the Grade strength by at least 7 MPa for 100 mm test cubes or 6 MPa for 150 mm test cubes.
(2) When test data relating to the proposed plant or plants show that the plant standard deviation does not exceed 5.5 MPa for 100 mm test cubes or 5 MPa for 150 mm test cubes and the data are acceptable to the Project Manager, the results of tests on Laboratory Mix Trial concrete shall comply with the following requirements:
· The average of the six slump values shall be within 20 mm or 25%, whichever is the greater, of the designed slump value. The average of the six flow values shall be within +/- 50mm of the designed flow value.
· The average compressive strength at 28 days of the 18 test cubes shall exceed the Grade strength by at least 10 MPa for 100 mm test cubes or 8 MPa for 150 mm test cubes, and the compressive strength of each individual test cube shall exceed the Grade strength by at least 3 MPa for 100 mm test cubes or 2 MPa for 150 mm test cubes.

	12.5.6. 
	Non-compliance: trial mix concrete
	(1) If the result of any test for workability or compressive strength of laboratory mix trial and plant trial concrete does not comply with the specified requirements for the property, particulars of proposed changes to the materials, mix design or methods of production shall be submitted to the Project Manager. Further laboratory mix trials or plant trials shall be made until the result of every test complies with the specified requirements for workability and compressive strength of laboratory mix trial and plant trial concrete.
(2) If trials are constructed using the non-complying trial mix, further trial panels shall be constructed unless in the opinion of the Project Manager the changes to the materials, mix design or methods of production will not affect the results of the previous trial panels.

	12.5.7. 
	Approved concrete mix
	(1) A concrete mix that complies with the specified requirements for laboratory mix trials, plant trials and for trial panels shall become an approved concrete mix. The designed slump value or designed flow value used to produce an approved concrete mix shall become the approved slump value or approved flow value.
(2) If laboratory mix trials or plant trials are not required, a concrete mix which complies with the specified requirements for trial lengths or trial panels shall become an approved concrete mix. The designed slump value or designed flow value of the concrete mix shall become the approved slump value or approved flow value.

	12.5.8. 
	Commencement of concreting
	Concrete shall not be placed in the permanent work until the concrete mix has been approved by the Project Manager.

	12.5.9. 
	Changes in materials and methods of construction
	Unless permitted by the Project Manager, the materials, mix design, methods of production or methods of construction used to produce an approved concrete mix shall not be changed except that the variations in aggregate quantities within the approved tolerances, will be allowed.

	12.6. 
	Handling and storage of materials
	

	12.6.1. 
	Storage of cement 
	(1) Cement in bags shall be stored in a dry, weatherproof store sheltered on the top and 3 sides with a raised floor. Each delivery shall be identified and kept separate and shall be used in the order of delivery.
(2) Bulk cement shall be kept dry. Cement of different types and from different sources shall be stored in separate silos clearly marked to identify the different contents of each.

	12.6.2. 
	Handling and storage of aggregates
	(1) Aggregates shall not be handled or stored in a manner that will result in mixing of the different types and sizes or in segregation or contamination of the aggregates.
(2) Different types and sizes of aggregates shall be stored in separate hoppers or in separate stockpiles. The stockpiles shall have well drained concrete floors and shall have dividing walls of sufficient height to keep the different aggregates separate.

	12.6.3. 
	Storage of admixtures and curing compounds
	Admixtures and curing compounds shall be stored in sealed containers marked to identify the contents and protected from exposure to conditions that may affect the material. The materials shall be stored in accordance with the manufacturers' recommendations and shall not be used after the recommended shelf life has been exceeded.

	12.6.4. 
	Handling and storage of precast concrete units
	(1) The identification number, date of casting and lifting points shall be marked on precast concrete units in a manner agreed by the Project Manager.
(2) Precast concrete units shall be lifted and supported only at the designed lifting points and shall not be subjected to rough handling, shock loading or dropping.
(3) Precast concrete units shall be stored off a levelled, well drained and maintained hard-standing ground on level supports and in a manner that will not result in damage or deformation to the units or in contamination of the units. Precast concrete units and the lifting points shall be protected from damage/rusting and damaged units shall not be used in the permanent works unless permitted by the Project Manager.

	12.7. 
	Batching and mixing concrete
	

	12.7.1. 
	Batching
	(1) Measuring and weighing equipment for batching concrete shall be maintained in a clean, serviceable condition. The equipment shall be zeroed daily and calibrated when the equipment is set up on the Site and at a frequency of at least once per month. The accuracy of the measuring equipment shall be within 3% of the quantity of cementitious materials, total aggregates or water being measured and within 5% of the quantity of admixtures being measured.
(2) The quantities of cement, and fine and coarse aggregate shall be measured by mass except that cement supplied in bags may be measured by using a whole number of bags in each batch. The mass of aggregates shall be adjusted to allow for the free moisture content of the aggregates.
(3) Separate weighing equipment shall be used for cementitious material and aggregates.
(4) The quantity of water shall be adjusted for the free moisture content of the aggregates and shall be measured by mass or volume.
(5) Liquid admixtures shall be measured by mass or volume and powdered admixtures shall be measured by mass.

	12.7.2. 
	Mixing concrete
	(1) The quantities of concrete mixed and the speed of operation of a mixer shall comply with the manufacturer's recommendations.
(2) A mixer shall not be loaded in excess of its rated capacity and shall be emptied before being re-charged. A mixer that has been out of use for more than 30 minutes shall be cleaned before fresh concrete is mixed in it. Mixers shall be cleaned whenever there is a change in the type of cement being used.
(3) Mixing times or the number and rate of revolutions of mixer drums shall not be less than those recommended by the manufacturer unless it is demonstrated in the production of concrete that a shorter time or fewer or slower revolutions are adequate. Constituents shall be thoroughly mixed and admixtures shall be uniformly distributed throughout the concrete
(4) Water shall be added to truck mixed concrete at the batching plant and shall not be added in transit. Water shall not be added at the Site unless approved by the Project Manager.
(5) Water shall not be added to partially hardened concrete.

	12.8. 
	Transportation of concrete
	(1) Concrete shall not be transported in a manner that will result in contamination, segregation, loss of constituents or excessive evaporation.
(2) Concrete batched off the Site shall be transported to the Site in purpose-made agitators operating continuously or in truck mixers.

	12.9. 
	Records of concrete
	(1) Delivery notes shall be provided for each delivery of concrete to the Site. The delivery notes shall be kept on the Site and shall be available for inspection by the Project Manager at all times. Delivery notes shall contain the following details:
· Serial number of delivery note,
· Date,
· Name and location of batching and mixing plant,
· Registration number of delivery vehicle,
· Name of purchaser,
· Name and location of the Site,
· Designation  of  concrete  mix  and  approved  slump  value  or approved flow value,
· Sources of constituents,
· Quantity of concrete, and
· Time of introduction of water to the concrete.
(2) Records of concreting operations shall be kept by the Contractor on the Site and shall be available for inspection by the Project Manager at all times. Records shall contain the following details:
· Date,
· Designation of concrete mix and approved slump value or approved flow value,
· Total quantity of each concrete mix produced that day,
· Serial number of delivery note,
· Arrival time of delivery vehicle,
· Time of completion of discharge,
· Quantity of water added at the Site,
· Position where concrete is placed,
· Results of flow table tests or slump tests,
· details of test cubes made,

	12.10. 
	Placing and compacting concrete
	

	12.10.1. 
	Placing concrete
	(1) The permission of the Project Manager shall be obtained before concrete is placed in any part of the permanent work. If placing of concrete is not started within 24 hours of permission having been given, permission shall again be obtained from the Project Manager. The Contractor shall inform the Project Manager before concreting starts and shall allow the Project Manager sufficient time to inspect the work that is to be concreted.
(2) Concrete shall be placed and compacted in its final position within 2½ hours of the introduction of cement to the concrete mix.
(3) Concrete that in the opinion of the Project Manager is no longer sufficiently workable shall not be placed in the permanent work.
(4) Concrete shall not be placed in water other than by hopper or in bags.
(5) Concrete shall be placed as close as practicable to its final position and shall not be moved into place by vibration: Trunking or chutes shall be used to place concrete which will fall more than 2.7 m unless otherwise permitted by the Project Manager. Trunking or chutes, where being used, shall be clean and used in such a way to avoid segregation and loss of constituents of the concrete mix.
(6) Concrete shall be placed in such a manner that the formwork, reinforcement or built-in components are not displaced.
(7) Unless otherwise permitted by the Project Manager, concrete other than concrete placed by hopper shall be placed in horizontal layers to a compacted depth of not more than 450 mm if internal vibrators are used and to a compacted depth of not more than 150 mm in other cases.
(8) Concrete shall be placed continuously within the element to be concreted. Fresh concrete shall not be placed against concrete that has been in position for more than 30 minutes unless in the opinion of the Project Manager the concrete already placed is sufficiently workable and the permission of the Project Manager has been obtained. If permission is not obtained, a construction joint shall be formed as stated in previous clauses. Concrete shall not be placed against the concrete already placed for at least 24 hours unless permitted by the Project Manager.

	12.10.2. 
	Placing concrete by pumping
	(1) Concrete pumps shall be operated and maintained in accordance with the manufacturer’s recommendations. The pumps and pipelines shall be maintained in a clean condition. Internal surfaces of pipelines shall not be aluminium. Joints in pipelines shall be tightly fixed and shall not permit grout loss.
(2) Concrete pumps shall be positioned such that pipelines are as short and straight as practicable and require as little repositioning as practicable. Bends in pipelines shall be arranged in such a manner that the concrete, formwork, reinforcement or built-in components are not disturbed.
(3) Pipelines shall be lubricated by passing cement grout or concrete through the pipeline before the concrete is pumped. The initial discharge of pumped concrete shall not be placed in the permanent work.

	12.10.3. 
	Placing concrete by hopper
	(1) Hoppers used to place concrete shall be securely supported in position and the joints shall be watertight. A temporary seal of a type agreed by the Project Manager shall be used to keep the water and the concrete separate at the start of concreting. Concrete for hopper placing shall be self-compacting, free flowing and cohesive.
(2) After the concrete is flowing, the hopper shall be raised in a manner agreed by the Project Manager. The lower end of the hopper shall be kept immersed in the concrete to a depth of at least 1 m. Water, mud and other deleterious material shall be prevented from entering the hopper after concreting has started.
(3) If the hopper becomes blocked or is removed from the concrete, concreting shall be stopped immediately unless otherwise permitted by the Project Manager. Concreting shall not recommence for at least 24 hours unless permitted by the Project Manager. Contaminated concrete shall be removed before concreting recommences.
(4) Concrete placed by hopper shall be placed above the specified level by an amount that is sufficient to allow for the removal of contaminated concrete. Contaminated concrete shall be removed.

	12.10.4. 
	Compacting concrete
	(1) Concrete shall be compacted to form a dense homogeneous mass.
(2) Concrete shall be compacted by means of internal vibrators of suitable diameter. A sufficient number of vibrators shall be maintained in serviceable condition on the Site to ensure that spare equipment is available in the event of breakdown.
(3) Vibrators shall be used in such a manner that vibration is applied continuously and systematically during placing of the concrete until the expulsion of air has practically ceased. Vibrators shall not be used in a manner that will result in segregation. Internal vibrators shall be inserted to the full depth of the concrete placed and shall be withdrawn slowly.
(4) Vibration shall not be applied by way of the reinforcement, and contact between internal vibrators and formwork, reinforcement or built-in components shall be avoided as far as possible. Concrete shall be vibrated in such a manner that the formwork, reinforcement or built-in components will not be displaced.
(5) Concrete that has been in position for more than 30 minutes shall not be vibrated.
(6) No-fines concrete shall be compacted using a minimum amount of punning.

	12.11. 
	Construction joints
	(1) Construction joints in concrete shall be formed only at the specified positions and by the specified method unless otherwise approved by the Project Manager. The position and details of construction joints which are not stated in the Contract shall be arranged in such a manner that the possibility of the occurrence of shrinkage cracks is minimized.
(2) Construction joints shall be normal to the axis or plane of the element being constructed unless otherwise permitted by the Project Manager.
(3) Waterstops shall be provided at construction joints in water retaining structures and watertight structures.
(4) Laitance and loose material shall be removed from the surface of construction joints and the aggregate shall be exposed by a method agreed by the Project Manager. The work shall be carried out as soon as practicable after the concrete has hardened sufficiently for the cement matrix to be removed without disturbing the coarse aggregate. The surface of the construction joint shall be cleaned after the matrix has been removed.
(5) The surface of the construction joint shall be clean and dry when fresh concrete is placed against it.

	12.12. 
	Curing concrete
	(1) Concrete shall be protected against harmful effects of weather, running water and drying out by one of the following methods:
Method 1: A liquid curing compound shall be applied to the concrete surface by a low-pressure spray until a continuous visible covering is achieved. The application rate shall be applied as recommended by the manufacturer. For textured surfaces and fluted surfaces, the application rate shall be adjusted to ensure that full covering is achieved. Covering the adjoining reinforcement or formwork shall be avoided.
Method 2: The concrete surface shall be covered with hessian, sacking, canvas or other absorbent material agreed by the Project Manager or with a layer of fine aggregate at least 25 mm thick. The hessian, sacking, canvas, absorbent material or fine aggregate shall be kept constantly wet.
Method 3: The concrete surface shall be covered with polyethylene sheeting. Concrete surfaces which have become dry shall be thoroughly wetted before the sheeting is placed.
Method 4: Unformed concrete surfaces shall be covered with polyethylene sheeting until the concrete has hardened sufficiently for water curing to be carried out. Water curing shall be carried out by spraying the concrete surface continuously with cool water or by ponding immediately after the sheeting is removed. If in the opinion of the Project Manager water curing is impracticable, Method 2 shall be used instead of water curing.
(2) Method 1 shall not be used on concrete surfaces against which concrete will be placed or which will have a Class T1 finish or which will be painted or tiled.
(3) Method 1, 2, 3 or 4 shall be carried out on unformed concrete surfaces immediately after the concrete has been compacted and finished.  Method 1, 2 or 3 shall be carried out on formed concrete surfaces immediately after the formwork has been removed.
(4) Polyethylene sheeting shall be impermeable and shall have a nominal thickness of 0.125 mm.
(5) Hessian, sacking, canvas, absorbent material and polyethylene sheeting shall be lapped and securely held in position in such a manner that the concrete surface will not be damaged.
(6) Cold water shall not be applied to concrete surfaces or formwork intermittently in large quantities.
(7) The different methods of protection shall be maintained for the minimum periods stated in Table 12.5 after the concrete has been placed. The minimum periods may be reduced by the number of days during which formwork is left in position.


Table 12.5: Minimum periods of protection for concrete
	Type of structure
	Method of protection
	Minimum period of protection (days)

	
	
	Concrete 

	Water retaining structures and water tight structures
	1
	7

	
	2, 3 or 4
	7

	Others
	1
	7

	
	2, 3 or 4
	4



	12.13. 
	Installation of precast concrete units
	(1) Contact surfaces between in-situ concrete and precast concrete units shall be prepared as stated in the Contract. Dimensional tolerances shall be checked before the precast concrete units are lifted into position.
(2) Temporary supports and connections shall be provided as soon as practicable during installation of precast concrete units.
(3) Final structural connections shall be completed as soon as practicable after the precast concrete units have been installed.
(4) Levelling devices that have no load bearing function in the finished structure shall be slackened, released or removed after the precast concrete units have been installed.

	12.14. 
	Loading of concrete
	(1) Loads which will induce a compressive stress in the concrete exceeding one-third of the compressive strength of the concrete at the time of loading or exceeding one-third of the grade strength, whichever is less, shall not be applied to concrete. Allowance shall be made for the weight of the concrete in determining the loading. The strength of the concrete and the stresses produced by the loads shall be assessed by a method agreed by the Project Manager.
(2) Loads from materials not forming part of the permanent work or from Constructional Plant or other vehicles shall not be applied to no-fines concrete.

	
	PART 2: JOINTS IN CONCRETE

	12.15. 
	General
	

	12.15.1. 
	General requirements
	The works and materials specified in clauses below shall comply with the sections stated, unless otherwise stated in this Section.

	12.16. 
	Materials
	

	12.16.1. 
	Materials for joints in water retaining structures and water tight structures
	(1) Materials for joints in water retaining structures and water tight structures for sewage and effluent treatment shall be resistant to aerobic and anaerobic microbiological attack and resistant to attack by petrol, diesel oil, dilute acids and alkalis.
(2) Materials for joints in water retaining structures for potable and fresh water shall comply with the requirements of BS 6920.

	12.16.2. 
	Joint filler
	Joint filler shall be of a proprietary type approved by the Project Manager and shall be a firm, compressible, single-thickness, non-rotting filler. Joint filler for joints in water retaining structures and watertight structures shall be non-absorbent.

	12.16.3. 
	Bitumen emulsion
	Bitumen emulsion for joints in water retaining structures and watertight structures shall comply with BS 3416. Bitumen emulsion for surfaces against which potable or fresh water will be stored or conveyed shall comply with BS 3416, type II.

	12.16.4. 
	Joint sealant
	(1) Joint sealant shall be a grade suited to the climatic conditions of the Maldives and shall perform effectively over a temperature range of 0°C to 60°C. Joint sealant for exposed joints shall be grey.
(2) Joint sealant other than cold-applied bitumen rubber sealant shall be:
· A gun grade for horizontal joints 15 mm wide or less and for vertical and inclined joints,
· A pouring grade for horizontal joints wider than 15 mm.
(3) Polysulphide-based sealant shall be a cold-applied two-part sealant complying with BS 4254. Polysulphide-based sealant for expansion joints in water retaining structures and watertight structures shall have a transverse butt-joint movement range of at least 20%.
(4) Polyurethane-based sealant shall be a cold-applied two-part sealant complying with the performance requirements of BS 4254.
(5) Hot-applied bitumen rubber sealant shall comply with BS 2499, type N1.
(6) Cold-applied bitumen rubber sealant shall be of a proprietary type approved by the Project Manager.
(7) Joint sealant for joints in water retaining structures and water tight structures shall be as stated in Table 12.6.
(8) Primers and caulking material for use with joint sealant shall be of a proprietary type recommended by the joint sealant manufacturer and approved by the Project Manager.
(9) Different types of joint sealant and primers that will be in contact shall be compatible


Table 12.6: Joint sealant for water retaining structures and water tight structures
	Structure for retaining/excluding
	Type of joint
	Type of joint sealant

	Sewage
	All joints
	Polyurethane-based

	Other than sewage
	Expansion joints
	Polysulphide-based or polyurethane-based

	
	Horizontal joints other than expansion joints
	Hot-applied bitumen rubber, polysulphide-based or polyurethane-based

	
	Vertical and inclined joints other than expansion joints
	Polysulphide-based, polyurethane-based or cold-applied bitumen rubber



	12.16.5. 
	Bond breaker tape
	Bond breaker tape shall be of a proprietary type recommended by the joint sealant manufacturer and approved by the Project Manager. The tape shall be a polyethylene film with adhesive applied on one side and shall be the full width of the groove.

	12.16.6. 
	Bearing strip for sliding joints
	Bearing strip for sliding joints shall consist of two plastic strips of a proprietary type approved by the Project Manager. The strips shall be resistant to all weather conditions and to chemicals to which the structure will be subjected without impairing the reaction, durability or function of the strips. The strips shall be of a type that will not require maintenance after installation. The strips shall be capable of withstanding a vertical load of at least 300 kN/m2 and shall have a maximum coefficient of friction of 0.3 under a constant shearing force.

	12.16.7. 
	Water stops
	Water stops, including intersections, reducers and junctions, shall be of a proprietary type approved by the Project Manager. Water stops shall be natural or synthetic rubber or extruded polyvinyl chloride and shall have the properties stated in Table 12.12.


Table 12.12: Properties of water stops
	Property
	Rubber water stops
	PVC water stops

	Density
	1100 kg/m3 (± 5%)
	1300 kg/m3 (± 5%)

	Hardness
	60 - 70 IRHD
	70 – 90 IRHD

	Tensile strength
	≥20 N/mm2
	≥13 N/mm2

	Elongation at break point
	≥450%
	≥285%

	Water absorption
	≤5% by mass after 48 hours immersion
	≤0.15% by mass after 24 hours immersion

	Softness number
	-
	42 - 52



	12.17. 
	Submissions
	

	12.17.1. 
	Particulars of materials for joints
	(1) The following particulars of the proposed materials for joints shall be submitted to the Project Manager:
· Manufacturer’s literature and a certificate for joint filler showing the manufacturer's name, the date and place of manufacture and including results of tests for:
· Disintegration and shrinkage
· Recovery value and reduction in mass
· Extrusion,
· Manufacturer’s literature and a certificate for bitumen emulsion showing the manufacturer's name, the date and place of manufacture,
· Manufacturer’s literature for joint sealant, including details of the method and time required for mixing the different components, and a certificate showing the manufacturer's name, the date and place of manufacture including results of tests as appropriate for:
· Rheological properties
· Plastic deformation
· Adhesion and tensile modulus
· Application life
· Adhesion in peel
· Loss of mass after heat ageing
· Staining
· Transverse butt joint movement range
· Extension
· Flow
· Penetration
· Degradation,
· Manufacturer’s literature and a certificate for bearing strip for sliding joints showing the manufacturer's name, the date and place of manufacture including results of tests for:
· Vertical load
· Coefficient of friction,
· Manufacturer’s literature for water stops, including details of intersections, reducers and junctions, and a certificate showing the manufacturer's name, the date and place of manufacture including results of tests for:
· Density
· Hardness
· Tensile strength
· Elongation at break point
· Water absorption
· Softness number of PVC water stops, and
· Particulars of primers and caulking material for joint sealant and of bond breaker tape.
(2) The particulars, including certificates, shall be submitted to the Project Manager at least 14 days before the first delivery of the material to the Site. Certificates shall be submitted for each batch of the material delivered to the Site.

	12.17.2. 
	Samples of materials
	Samples of the following proposed materials shall be submitted to the Project Manager at the same time as particulars of the material are submitted:
· Joint filler,
· Bond breaker tape,
· Bearing strip for sliding joints, and
· Water stops, including intersections, reducers and junctions.

	12.18. 
	Storage of materials for joints
	(1) Bitumen emulsion, joint sealant and primer for joint sealant shall be stored in sealed containers marked to identify the contents and protected from exposure to conditions which may affect the material. The materials shall be stored in accordance with the manufacturers' recommendations and shall not be used after the recommended shelf life has been exceeded.
(2) Joint filler, bond breaker tape and water stops shall be stored in accordance with the manufacturers’ recommendations in a dry weatherproof store with a raised floor. Absorbent joint filler shall be stored in sealed plastic bags and shall not be exposed to moisture or air.
(3) Bearing strip for sliding joints supplied in rolls of 5 m length or less shall be unrolled immediately after delivery and shall be stored flat at full length on an even surface. Bearing strip supplied in rolls of more than 5 m length may be left in the original packing. Bearing strip shall be stored in accordance with the manufacturer’s recommendations and shall be protected from mechanical damage and creasing. The two layers of strip shall be kept free from deleterious material.

	12.19. 
	Forming joints
	

	12.19.1. 
	Forming joints
	(1) Materials for joints shall be used in accordance with the manufacturers’ recommendations.
(2) Joint filler shall be cut to size before fixing and shall be securely fixed in position to the existing concrete surface before concreting. There shall be no gaps between the joint filler and formation.
(3) Water stops shall be securely fixed in position to formwork in such a manner that compaction of the concrete will not be affected.  In-situ joints in water stops shall be made using methods and equipment recommended by the manufacturer. Exposed water stops shall be protected from exposure to conditions that may affect the water stop and shall be kept free from rust, hydrocarbons and other deleterious material.
(4) Joints shall be formed in straight lines perpendicular to the surface of the concrete unless otherwise stated in Contract.

	12.19.2. 
	Forming grooves
	(1) Grooves for joint sealant shall be straight and shall be perpendicular to the surface of the concrete. The bottom of the groove shall be flat and shall be parallel to the surface of the concrete.
(2) Grooves shall be formed by using timber or other approved formers and shall not be formed by cutting back or raking out the joint filler. The grooves shall be located over the joint filler such that the upper surface of the joint filler is entirely contained in the groove.

	12.19.3. 
	Protection of grooves
	Before permanent sealing, grooves for joint sealant shall be protected from contamination by a temporary sealing strip or cover or by other methods agreed by the Project Manager.

	12.19.4. 
	Sealing joints
	(1) The permanent sealing of joints shall be carried out at least 7 days after concreting unless otherwise permitted by the Project Manager.
(2) Immediately before permanent sealing, timber formers, temporary seals, dirt and loose material shall be removed from the groove and the sides of the groove shall be cleaned and roughened by water jetting, sand blasting or by other methods agreed by the Project Manager.
(3) Caulking material shall be firmly packed in the bottom of the groove if the joint sealant is not required to extend to the bottom of the groove.
(4) Bond breaker tape shall be fixed continuously and evenly along the bottom of the groove for the full width and length of the groove.
(5) Concrete surfaces within 75 mm of the edges of the joint shall be masked with tape before the primer is applied and until the sealing of the joint is complete.
(6) Primer for the joint sealant shall be applied to the sides of the groove in accordance with the manufacturer’s recommendations.
(7) Joint sealant shall be applied between the minimum and maximum drying times of the primer recommended by the manufacturer. The components of the sealant shall be thoroughly mixed in accordance with the manufacturer's recommendations using a power operated paddle mixer for sufficient time to produce a homogeneous mass without entrapped air. The sealant shall be dispensed into the groove as soon as practicable after mixing and within the time recommended by the manufacturer.
(8) The groove shall be clean and dry at the time of applying the primer and joint sealant.
(9) Excess joint sealant shall be removed by using a purpose made finishing tool such that the finished surface of the sealant is between 4 mm and 6 mm below the face of the concrete.

	12.20. 
	Tolerances
	

	12.20.1. 
	Tolerances: joints
	(1) The best-fit straight line of straight joints shall be within 25 mm of the specified line. The line of straight joints shall be within 10 mm of the best-fit straight line.
(2) The best-fit curved line of curved joints shall be as agreed by the Project Manager and shall be within 25 mm of the specified line. The line of curved joints shall be within 10 mm of the best-fit curved line.
(3) Joints shall be continuous across intersections of joints to within 5 mm of the best fit straight lines or best fit curved lines of each joint.
(4) The depth of grooves for joint sealant shall be within 3 mm of the specified depth.

	SECTION 13 STEELWORK

	13. 
	Steel works

	13.1. 
	General
	

	13.1.1. 
	Steelwork
	(1) Steelwork shall comply with BS 5950: Part 2 and 6
(2) Allowances shall be made for the deformation due to permanent loads and the process and sequence of fabrication, erection and construction such that steelwork is completed to within the specified tolerances.
(3) The compatibility of the dimensions and setting-out data of steelwork shall be verified by the Contractor before the materials for steelwork are ordered.

	13.1.2. 
	Protection of steelwork
	Protection of steelwork against corrosion shall comply with BS 5493. 

	13.2. 
	Materials
	

	13.2.1. 
	Structural steel
	(1) Structural steel shall comply with BS 4360, including Clause B7 at Appendix B, and with BS 5950: Part 2, Section 2.1 or BS 5400: Part 6, Section 3.1 as appropriate.
(2) Hot rolled sections complying with BS 4: Part 1, BS 4848: Part 2, BS 4848: Part 4 or BS 4848: Part 5 shall not be replaced with sections complying with other standards unless approved by the Project Manager. If approved, the sections shall have equivalent properties to, and the dimensional tolerances shall comply with, the relevant British Standard.

	13.2.2. 
	Rivet steel
	Steel rivet bars for the manufacture of steel rivets shall comply with BS 5400: Part 6, Appendix A.

	13.2.3. 
	Steel for shear connectors
	Steel for headed-stud-type shear connectors shall have a yield stress of at least 385 N/mm2 and a tensile strength of at least 495 N/mm2. Steel for other types of shear connectors shall comply with BS 4360.

	13.2.4. 
	Bolts, screws, nuts and washers
	(1) Bolts, screws and nuts shall comply with the British Standards strength grades stated in Table 13.1 
(2) Washers for high strength friction grip bolts and nuts shall comply with the following:
· High strength friction grip bolts and associated nuts and washers for structural engineering:
-General grade: BS 4395: Part 1
-Higher-grade bolts and nuts and general-grade washers : BS 4395: Part 2
-Higher-grade bolts, nuts and general-grade washers : BS 4395: Part 3
Plain washers for other bolts, screws and nuts shall comply with BS 4320. Tapered washers for other bolts, screws and nuts shall comply with BS 3410.

	13.2.5. 
	Welding consumables
	(1) Welding consumables used in metal-arc welding of grades of steel complying with BS 4360 shall comply with BS 5135. Welding consumables used in the fusion welding of steel castings shall comply with BS 4570. Welding consumables used in metal-arc welding of austenitic stainless steels shall comply with BS 4677.
(2) Welding consumables and the procedures used shall be such that the mechanical properties of the deposited weld metal shall not be less than the respective minimum values of the parent metal being welded.
(3) Welding consumables used with grades of steel other than those complying with BS 4360 shall be such that the performance requirements stated in BS 5400: Part 6, Table 1 or BS 5950: Part 2, Table 1 as appropriate are achieved.

	13.2.6. 
	Rolled steel pins
	Rolled steel pins, including those made from slabs, and shall comply with BS 970: Part 1 or BS 4360, Grades 43, 50 or 55.


Table 13.1: British Standards and strength grades for bolts, screws and nuts
	Type of bolts, screws and nuts
	British Standard
	Strength grade of bolt
	Strength grade of nut

	High strength friction
grip (HSFG) bolts and nuts
	BS 4395:
Part 1
	General grade
	as specified in BS 4395: Part 1

	Precision bolts, screws and nuts
	BS 3692
	4.6
	4.0

	Cup head and countersunk head bolts, screws and nuts
	BS 4933
	4.6
	4.0

	Black bolts, screws and nuts
	BS 4190
	4.6
	4.0

	Other types of bolts, screws and nuts
	BS 4190
	4.6
	4.0

	Hexagon socket screws
	BS 4168: Part 1
	12.9
	12.0



	13.2.7. 
	Steel castings and cast steel pins
	Carbon manganese steel castings shall comply with BS 3100.

	13.2.8. 
	Steel forgings and forged steel pins
	Steel forgings and forged steel pins shall comply with BS 29.

	13.2.9. 
	Stainless steel
	(1) Wrought stainless steel shall comply with BS 970: Part 1, Grade 316 S 16.
(2) Flat rolled stainless steel shall comply with BS 1449: Part 2, Grade 316 S 16 in the softened condition.
(3) Stainless steel tubes shall comply with BS 6323: Part 1 and BS 6323: Part 8, designation LW 23 GZF(S).
(4) Stainless steel bolts and nuts shall comply with BS 6105, steel Grade A4 and property class 80. Stainless steel washers shall comply with BS 1449: Part 2, Grade 316 S 31 in the softened condition. The dimensions and tolerances of bolts and nuts shall comply with BS 3692. The dimensions and tolerances of tapered washers shall comply with BS 3410 and the dimensions and tolerances of flat washers shall comply with BS 4320, Form C.

	13.2.10. 
	Cast iron
	(1) Grey cast iron shall comply with BS 1452, Grade 10.
(2) Malleable cast iron shall comply with BS 6681.
(3) Spheroidal or nodular cast iron shall comply with BS 2789.

	13.2.11. 
	Grout for column bases
	(1) Grout for bedding steel bases and for filling bolt pockets and pocket bases shall be based on OPC and shall have the same grade strength as the surrounding foundation concrete. The grout shall contain a non-metallic expanding admixture and shall have a total chloride content of not more than 0.1% by mass of cement.
(2) Grout for bedding steel bases and for filling bolt pockets shall be of a proprietary type approved by the Project Manager and shall be suitable for filling the space by pouring under a suitable head. The proportions of the grout shall be in accordance with the manufacturer’s recommendations.
(3) A dry packed mortar may be used for bedding steel bases that exceed 75 mm thick. The mortar shall consist of 1 part by weight of cement to 2 parts by weight of fine aggregate together with the minimum amount of water necessary to achieve a consistency suitable for thorough ramming against supports such that the space is completely filled.
(4) Grout for filling pocket bases shall be a mix approved by the Project Manager with a nominal maximum aggregate size of 10 mm.

	13.2.12. 
	Lubricant for nut threads of HSFG bolts
	Lubricant for lubricating nut threads of high strengthen friction grip (HSFG) bolts shall be of a wax-based type approved by the Project Manager. Machine oil and other free-flowing lubricants shall not be used.

	13.2.13. 
	Paint for steelwork
	(1) Paint for steelwork shall comply with BS 5493, Section 2, table 4. Organic zinc-rich paint shall comply with BS 4652. Lead-based paint shall not be used for finishing coats.
(2) Paint shall be supplied in sealed containers of not more than 5 litres capacity. Each container shall be marked on the side to show the following:
· The name of the manufacturer,
· The paint manufacturer’s reference number,
· Intended purposes, type of pigment and binder,
· Batch number, date of manufacture, expiry date and pot life, and
· Colour, gloss, drying times and flash point.

	13.3. 
	Submissions
	

	13.3.1. 
	Particulars of steel
	(1) The manufacturer’s certificates for steel shall be submitted to the Project Manager in accordance with BS 4360, Clause 12 and Appendix B 6.
(2) The certificates shall be submitted to the Project Manager not more than 2 days after the steel has been delivered to the place of fabrication.

	13.3.2. 
	Particulars of workshop drawings
	(1) Two sets of drawings of the steelwork shall be submitted to the Project Manager. The drawings shall show details of the following:
· Steelwork and welds, including any stud welds, marked with the relevant welding procedures,
· Joints or non-standard welds proposed by the Contractor,
· Locations and method of removal of any temporary welded attachments proposed by the Contractor,
· Edges of steelwork complying with BS 5400: Part 6 to be formed by flame cutting or shearing procedures complying with BS 5400: Part 6, Clause 4.3.3(a), (d) or (e) with the edges marked with the procedures to be used, and
· Parts of steelwork complying with BS 5400: Part 6 to be worked by hot processes complying with BS 5400: Part 6, Clause 4.8, 4.9 or 4.10 with the parts marked with the processes to be used.
(2) The drawings shall be submitted to the Project Manager for approval at least 6 weeks before fabrication of the steelwork starts. Drawings shall not be approved until all procedures and details shown on the drawing have been approved by the Project Manager.
(3) A print of the approved drawings shall be submitted to the Project Manager at least 7 days before fabrication of the steelwork starts.

	13.3.3. 
	Particulars of delivery of steelwork
	(1) The following particulars of steelwork fabricated off the Site shall be submitted to the Project Manager:
· Expected and actual arrival dates,
· Name of carrier,
· Duplicate copies of bill of lading and packing list for steelwork transported by sea, and
· Duplicate copies of delivery note and a list showing the marking and weight of each component for steelwork transported by land.
(2) The particulars of expected arrival date and name of carrier shall be submitted to the Project Manager at least 14 days before the due date. Other particulars shall be submitted to the Project Manager within 3 days after delivery of the steelwork to the Site.

	13.3.4. 
	Particulars of method of erecting steelwork
	(1) The following particulars of the proposed method of erecting steelwork shall be submitted to the Project Manager:
· Sequence and method of erection of steelwork,
· Method of lifting and handling the components,
· Method of preventing damage to protective coatings on steelwork during handling,
· Procedure for aligning, levelling and plumbing steelwork, including temporary supports and method of making beddings for column bases, and
· Sequence of casting concrete bonded to the steelwork.
(2) The particulars shall be submitted to the Project Manager at least 6 weeks before erection of the steelwork starts.

	13.3.5. 
	Welder certificates
	(1) Certificates endorsed by an inspecting authority approved by the Project Manager shall be submitted to the Project Manager to show that each welder has been approved in accordance with BS 4570, BS EN 287: Part 1 or BS 4872: Part 1 as appropriate. The extent of approval of the welder shall be appropriate to the categories of welds that he will carry out.
(2) The welder certificates shall be submitted at least 4 weeks before fabrication of the steelwork starts.

	13.3.6. 
	Particulars of welding procedures
	(1) The following particulars of the proposed welding procedures shall be submitted to the Project Manager:
· Welding procedures in accordance with BS 5135, Clause 20 for each type and size of weld other than welds stated in Table 14.2,
· Documentation endorsed by an inspecting authority approved by the Project Manager to show that the welding procedure has complied with the procedure trial requirements stated in the Contract in previous tests, or that the welding procedure for steel castings complies with the exemption criteria stated in BS 4570, Clause 20.1.1, and
· Records of approval tests 
(2) The welding procedures for permanent welds shall be submitted to the Project Manager at the same time as welder certificates are submitted. The welding procedures for temporary welds shall be submitted to the Project Manager at the same time as welder certificates are submitted.


Table 13.2: Welds for which submission of welding procedures is not required
	Weld Type
	Weld Size

	Fillet weld
	Leg length not exceeding 4 mm

	Butt weld
	Thickness of the parts or, if the parts are of different thicknesses, the thickness of the thinner part to be joined not exceeding 4 mm



	13.3.7. 
	Particulars of stud welding, flame cutting and shearing procedures
	(1) The following particulars of the  proposed  stud  welding,  flame cutting and shearing procedures for steelwork complying with BS 5400: Part 6 shall be submitted to the Project Manager:
· Procedures for stud welding, flame cutting and shearing processes complying with BS 5400: Part 6, Clause 4.3.3(a),(d) or (c),
· Documentation endorsed by an inspecting authority approved by the Project Manager to show that the stud welding, flame cutting or shearing procedure has complied with the procedure trial requirements stated in the Contract in previous tests, and
· Report of procedure trials if required
(2) The particulars shall be submitted to the Project Manager at least 6 weeks before fabrication of the steelwork starts.

	13.3.8. 
	Particulars of vent holes for galvanizing
	Particulars of the method of plugging vent holes required for hot-dip galvanizing hollow or box sections shall be submitted to the Project Manager at least 3 weeks before fabrication of the steelwork starts.

	13.3.9. 
	Particulars of method of non-destructive testing
	Particulars of the proposed method for carrying out non-destructive testing on welds shall be submitted to the Project Manager at least 4 weeks before the tests start.

	13.3.10. 
	Particulars of paint
	(1) The following particulars of the proposed paints and associated products shall be submitted to the Project Manager:
· Name of manufacturer,
· Duplicate copies of the manufacturer’s data sheets including temperature, humidity and other conditions at the workshop or on the Site under which the paint is to be applied, and Manufacturer’s product specifications, product range and technical information,
(2) The particulars shall be submitted to the Project Manager at least 6 weeks before the painting starts.

	13.3.11. 
	Samples of materials
	(1) A sample of blast cleaned steel plate shall be submitted to the Project Manager for approval at least 14 days before blast cleaning starts. The sample shall be 150 mm x 150 mm x 6 mm and shall be enclosed in a sealed, colourless, transparent wrapping. The grade of steel and the method of blasting shall be representative of those that will be used in the permanent work.
(2) Two samples of painted tin plates for each painting system shall be submitted to the Project Manager at least 14 days before painting starts. Each plate shall be 150 mm x 75 mm x 1 mm and shall have smooth edges and 10 mm corner radii. The plates shall be brush cleaned and painted on one face with the painting system in such a manner that each coat is stepped back from the underlying coat in equal strips. The degree of gloss of the finishing coat shall be as agreed by the Project Manager.
(3) Samples of each type of nut, bolt, washer, stud and rivet shall be provided within 3 days after the material is delivered to the Site.

	13.4. 
	Trials
	

	13.4.1. 
	Procedure trials for welding, flame cutting and shearing
	(1) If in the opinion of the Project Manager the proposed welding procedure submitted or the proposed stud welding, flame cutting or shearing procedure for steelwork complying with BS 5400: Part 6 submitted has not complied with the procedure trial requirements a procedure trial shall be carried out 
(2) Procedure trials for welding for structural steel shall comply with BS 5400: Part 6, Clauses 4.7.3, 5.4.1.1 and 5.4.1.2.
(3) Procedure trials for welding for steel castings shall comply with BS 5400: Part 6, Clauses 4.7.3 and 5.4.2.
(4) Procedure trials for welding of studs shall comply with BS 5400: Part 6, Clauses 4.7.4 and 5.4.4.
(5) Procedure trials for flame cutting and shearing shall comply with BS 5400: Part 6, Clauses 4.7.3 and 5.4.3.
(6) Welds for grade A steels complying with BS 4360 are not required to comply with the requirements for Charpy V-notch impact tests. The temperature of -20°C stated in BS 5400: Part 6, Clause 5.4.1.2(a)(3) shall be amended to 0°C.
(7) If in a welding procedure one or more of the parts to be welded is coated with a prefabrication primer or metal coating before welding, the same primer or coating shall be applied to the sample before the procedure trial for the welding procedure is carried out.
(8) The thickness of the sample of material to be used in procedure trials for flame cutting shall be:
· 20 mm for material not exceeding 20 mm thick,
· 40 mm for material exceeding 20 mm and not exceeding 40 mm thick, and
· T mm for material exceeding (T-10) mm and not exceeding T mm thick, where T is any multiple of 10 from 50 up.

	13.4.2. 
	Inspection of procedure trials for welding, flame cutting and shearing
	Procedure trials for welding, flame cutting and shearing shall be carried out in the presence of an inspecting authority approved by the Project Manager.

	13.4.3. 
	Results of procedure trials for welding, flame cutting and shearing
	If a procedure trial for welding, flame cutting or shearing does not comply with the specified requirements for the procedure trial, the cause of failure shall be established by the Contractor and particulars of proposed changes shall be submitted to the Project Manager. Further procedure trials shall be carried out to establish the amended procedure unless otherwise permitted by the Project Manager.

	13.4.4. 
	Approved procedures for welding, flame cutting and shearing
	(1) A welding, flame cutting or shearing procedure that complies with the specified requirements for the procedure trial shall become an approved procedure.
(2) If a procedure trial is not required, the procedure for welding, flame cutting or shearing shall become an approved procedure.

	13.4.5. 
	Commencement of welding, flame cutting and shearing
	Welding, flame cutting or shearing shall not commence until the procedure has been approved by the Project Manager.

	13.4.6. 
	Changes in procedures for welding, flame cutting and shearing
	Unless permitted by the Project Manager, approved procedures for welding, flame cutting or shearing shall not be changed. Further procedure trials shall be carried out to demonstrate proposed changes to the procedure unless otherwise permitted by the Project Manager.

	13.4.7. 
	Records of procedure trials for welding, flame cutting and shearing
	(1) A record of the approval test for welding procedures shall be submitted to the Project Manager for approval at least 3 weeks before fabrication of the steelwork starts. The record shall be in the form stated in BS 4870: Part 1, Appendix B or BS 4570, Appendix A as appropriate and shall be endorsed by the inspecting authority approved by the Project Manager.
(2) Reports of procedure trials for stud welding, flame cutting and shearing shall be submitted to the Project Manager at least 3 weeks before fabrication of the steelwork starts.

	13.4.8. 
	Painting trials
	(1) A painting trial shall be carried out for each painting system that will be applied to areas exceeding 100 m2 to demonstrate that the proposed materials and methods of application will produce a painted surface that complies with the specified requirements.
(2) Painting trials shall be carried out at the place where painting to the permanent work will be carried out and using the employees and equipment which will be used to carry out painting to the permanent work.
(3) Painting trials shall be carried out on blast cleaned steel.

	13.4.9. 
	Results of painting trials
	If the painted surface produced in a painting trial does not comply with the specified requirements for the paintwork, the cause of failure shall be established by the Contractor and particulars of proposed changes shall be submitted to the Project Manager. Proposed changes to the paint formulation, other than an adjustment in the amount of thinners, shall be carried out at the paint manufacturer’s works before the final painting trial and before the first batch of paint is delivered.

	13.4.10. 
	Commencement of painting
	Painting shall not commence until the painted surface produced in painting trials complies with the specified requirements for paintwork.

	13.4.11. 
	Changes in materials and methods of application for painting
	Unless permitted by the Project Manager, the materials and methods of application used in a painting trial that complies with the specified requirements shall not be changed.

	13.4.12. 
	Handling, storage and transport of materials
	

	13.4.13. 
	Handling and transport of steelwork
	(1) Steelwork shall not be subject to rough handling, shock loading or dropping from a height.
(2) During handling and transport of coated steelwork, the steelwork shall be separated from wires and lashings by rubber padding in such a manner that the coatings are not damaged or discoloured.  Free ends shall be stiffened, measures shall be taken to prevent permanent distortion and machined surfaces and faying surfaces shall be protected.
(3) Steelwork shall not be lifted from the painting bed until the last applied coating is sufficiently dry or cured for handling.
(4) Rivets, bolts, nuts, washers, screws and small plates and articles shall be packed in containers marked to identify the contents.

	13.4.14. 
	Storage of steelwork
	(1) Steelwork shall be stored off the ground on level supports in well drained areas in a manner which will not result in damage or deformation to the steelwork or coatings or in contamination of the steelwork or coatings. Packings shall be placed between steelwork that is stacked.
(2) Covered places in which steelwork is stacked shall be ventilated.
(3) Different types and sizes of steelwork shall be stored separately.
(4) Steelwork shall not be stored on or adjacent to concrete surfaces that form part of the permanent work.
(5) Steelwork shall be protected from exposure to conditions that may affect the steelwork or coatings.
(6) Wet paint films, steelwork surfaces that are to be primed or over-coated and joint surfaces that are to be assembled shall be protected from exposure to conditions which may affect the film or surface. Undercoats which contain anatase titanium dioxide shall be protected from exposure to direct sunlight.
(7) Steelwork shall be stored in an enclosed workshop and protected from conditions which may affect the steelwork after the steelwork has been cleaned until the following times:
· When the second undercoat to painted steelwork has hard dried,
· When the coating process to hot dip galvanized, electroplated or metal sprayed steelwork has been completed,
· When the sealer to metal sprayed and sealed steelwork has been completely absorbed, and
· When the first undercoat to metal sprayed and painted steelwork has hard dried.
(8) Primed steelwork surfaces may be exposed outside the enclosed workshop for a period not exceeding two weeks.
(9) Micaceous iron oxide undercoats to steelwork may be exposed outside the enclosed workshop for the minimum period necessary to move the steelwork from one part of the workshop to the other. The undercoat surfaces shall be covered when the steelwork is being moved.

	13.4.15. 
	Storage of paint
	Paint and associated materials shall be stored in sealed containers and protected from exposure to conditions that may affect the material. The materials shall be stored in accordance with the manufacturers’ recommendations and shall not be used after the recommended expiry date has been exceeded. The materials shall be stored in a locked store.

	13.5. 
	Steelwork
	

	13.5.1. 
	General
	Steelwork shall comply with BS 5400: Part 6, Clauses 4.1 to 4.16 or BS 5950: Part 2, Sections 3 and 4 as appropriate 

	13.5.2. 
	Reinstatement on zinc coating with post-galvanising welding
	(1) Where post-galvanising welding is necessary, the zinc coating shall be ground off the mating surfaces directly before welding. Immediately after welding, the surface of the weld area shall be prepared by removal of slag with the chipping hammer followed by vigorous wire brushing. The zinc coating shall then be restored by either:
· Application of the two coats of an organic zinc rich paint (zinc content at least 95%) to an overall dry film thickness greater than 100 µm. (ref. BS EN ISO 12944), or
· Pre-heating to 315oC and application of proprietary metallic repair stick or powder to a thickness greater than 100 µm.
(2) If re-coating does not take place within 4 hours of welding, the weld areas shall be vacuum-grit blasted to BS EN ISO 8501 “first quality” and hot-zinc spray coated. Work shall be in accordance with BS EN 22063(1994) and to a minimum coating thickness of 100 µm.”
(3) After reinstatement of the zinc coating, a complete paint system shall be applied to the repaired area in such a manner that the new paint overlaps the existing coats by at least 50 mm all around the affected part.

	13.5.3. 
	Welding, heating and cutting
	(1) Welding shall be carried out by welders who possess a valid welding certificate for the appropriate category of welding. A welder shall cease to carry out welding if any of the circumstances stated in BS 4570, Clause 21.1 or BS 4872: Part 1, Clause 6 as appropriate occurs, or the requirements stated in BS EN 287: Part 1, Clause 10.1 are not satisfied.
(2) Pre-setting, pre-bending, skip welding, back-step techniques and other measures shall be taken as necessary to counteract shrinkage or distortion due to welding, gouging, thermal cutting or heat treatment.
(3) Butt welds shall be complete penetration butt welds made between fusion faces.
(4) Butt welds in each component part shall be completed before the final assembly of built-up assemblies.
(5) Welding of austenitic stainless steel shall be carried out in accordance with BS 4677.
(6) Temporary welded attachments shall not be used unless permitted by the Project Manager.  Temporary welded attachments, when permitted, shall be removed by cutting with a flame torch 3 mm above the surface of the steel member when not required any longer. The excess metal protruding above the parent plate surface shall be removed by grinding and finished flush.
(7) Welding, heating or thermal cutting processes which give off toxic or irritant gases shall not be used unless permitted by the Project Manager. If permitted, precautions, including the provision of exhaust ventilation, breathing apparatus and display of warning signs, shall be taken to enable the work to be carried out in safe conditions. Welding, heating or thermal cutting shall not be carried out within 2 m of lead-based, cadmium or carbonaceous coatings.

	13.5.4. 
	Length of bolts
	The length of HSFG bolts shall comply with BS 4604: Part 1 or BS 4604: Part 2 as appropriate. The length of bolts complying with BS 3692, BS 4190 and BS 4933 shall be such that the end of the bolt will project above the nut by at least one thread, but by no more than one nominal bolt diameter, after tightening.

	13.5.5. 
	Length of threads
	The length of threads on bolts shall be determined in accordance with BS 3692, BS 4190, BS 4395: Part 1, BS 4395: Part 2, BS 4395: Part 3 or BS 4933 as appropriate. If additional locknuts or other nuts are specified, the thread length shall be increased by one nominal bolt diameter for each additional nut.

	13.5.6. 
	Use of nuts
	Nuts shall not be used with bolts or screws that comply with a different standard.

	13.5.7. 
	Use of washer
	Washers for HSFG bolts shall be provided in accordance with BS 4604: Part 1 or BS 4604: Part 2 as appropriate. Washers shall be provided for bolts complying with BS 3692, BS 4190 and BS 4933 under the nut or bolt head, whichever is rotated during tightening, if the parts to be connected are to be coated with protective coatings before assembly. Washers shall be provided under the nuts and heads of bolts in oversized and slotted holes.

	13.5.8. 
	Tightening of bolts
	Bolts shall be tightened in such a manner that the contact surfaces of permanent bolted joints are drawn into close contact.

	13.5.9. 
	Tightening of HSFG bolts
	(1) The degree of preliminary tightening of bolts and nuts complying with BS 4395: Part 1, which is tightened by the part turn method, shall be torque controlled. The tightening equipment for preliminary tightening shall be calibrated with a bolt load meter. The value of bedding torque for the preliminary tightening shall be within 10% of the values stated in Table 13.3.
(2) Bolts and nuts at each joint with bolts or washers with load indicating devices shall be initially tightened to bring the faying surfaces into close contact over the full area. The range of the average gap after initial tightening shall be as agreed by the Project Manager. The bolts and nuts shall be re-tightened if necessary to close the average gap back to the agreed range. After all bolts and nuts at the joint have been initially tightened, the bolts and nuts shall be finally tightened to attain the shank tension stated in BS 4604: Part 1 or BS 4604: Part 2 as appropriate. The range of average gap corresponding to the required shank tension shall be established for each batch as defined in BS 4395: Part 1, BS 4395: Part 2 or BS 4395: Part 3 as appropriate by testing at least three bolt, nut and washer assemblies in a bolt load meter and shall be as agreed by the Project Manager. The average gap after final tightening shall be within the established range.
(3) The threads of nuts for HSFG bolts that are to be tightened by the part turn method or the load indicating method shall not be lubricated unless approved by the Project Manager. If the use of lubricant is approved in the part turn method, the bedding torque shall be established by a bolt load meter and shall be as agreed by the Project Manager. The lubricant shall be applied at the place of manufacture and shall only be applied to the nut threads.  The bearing surfaces of the nuts and the faying surfaces shall not be contaminated with the lubricant.
(4) The bolt load meter for measuring bolt shank tension in the part turn, torque control or load indicating methods of tightening shall be calibrated by a laboratory approved by the Project Manager before tightening of bolts and nuts starts and at regular intervals agreed by the Project Manager. During re-calibration, a replacement calibrated bolt load meter shall be provided on the Site. Calibration results shall be submitted to the Project Manager at least one week before the bolt load meter is used.


Table 13.3: Bedding torque for HSFG bolts
	Nominal diameter of bolt (mm)
	Bedding torque (N.m)

	16
	80

	20
	160

	22
	210

	24
	270

	27
	340

	30
	460



	13.5.10. 
	Defects in steelwork
	Defective components for steelwork shall not be used in the permanent work unless repair of the defects is permitted by the Project Manager If permitted, defective components shall be repaired

	13.5.11. 
	Approval of fabricated steelwork
	Fabricated steelwork shall not be:
· Covered with protective coatings, concrete or other materials,
· Erected, or
· Despatched from the place of fabrication if fabricated off the Site
until the steelwork, including any repaired areas, complies with the specified test and inspection requirements and has been approved by the Project Manager.

	13.6. 
	Preparation of steelwork surfaces
	

	13.6.1. 
	Cleaning of steelwork and coated surfaces
	(1) Soil, concrete and other adherent matter shall be removed immediately from steelwork or coated surfaces and the surfaces shall be made good by methods agreed by the Project Manager.
(2) Dust, soot, grit, detritus, metallic or other loose particles shall be removed by vacuuming after steelwork surfaces have been blast cleaned or before coated surfaces are washed or steam cleaned.
(3) Oil and grease shall be removed by emulsion cleaners, by steam cleaning or by high pressure water jets before removing rust and mill scale or over-coating. Oil and grease shall not be removed with turpentine or other solvents. If steam cleaning is used, steam cleaning shall be carried out after the greasy deposits have been removed by scraping and a detergent shall be added to the feed water of the steam generator.
(4) Salts, chemicals, corrosion or paint degradation products, including rust-spotting on blast cleaned surfaces and zinc salts on zinc coatings or zinc-rich paints, shall be removed by washing with detergent solution before coating steelwork surfaces or over-coating.
(5) The final shop coats on external surfaces shall be thoroughly washed with a detergent solution at the Site before being over-coated.
(6) Unless otherwise permitted by the Project Manager finished coated surfaces shall be cleaned not more than 14 days before handover of the steelwork.
(7) Cleaning agents to be used shall be as agreed by the Project Manager. Surfaces that have been cleaned using cleaning agents shall be rinsed with fresh water to remove all traces of the cleaning agent.
(8) Cleaning tools shall be of a type that will not result in damage to the surfaces being cleaned. Wire brushes and brooms shall not be used for cleaning coated surfaces.

	13.6.2. 
	Blast cleaning of steelwork
	(1) Bare metal surfaces of steelwork which are to be painted or metal coated shall be treated before rust and mill scale are removed in accordance with the following requirements:
· Burrs, arrises and serrations shall be smoothed by grinding or filing.
· Weld spatter, weld slag and raised metal laminations shall be removed by grinding or chipping and the surface shall be made good.
(2) Rust and mill scale shall be removed from steelwork which is to be metal coated in factories by a pickling process which is compatible with the metal coating process.
(3) Rust and mill scale shall be removed from steelwork which is to be metal sprayed by blast cleaning carried out in accordance with BS 2569: Part 1, Clause 3.
(4) Rust and mill scale shall be removed from steelwork which is to be painted by blast cleaning unless the use of acid-pickling, mechanical cleaning or flame cleaning has been approved by the Project Manager.
(5) Excess acid or other chemicals used in the pickling process shall be removed from steelwork that has been prepared by pickling before the application of the metal coating. Pickling shall not be carried out for longer than is necessary to remove the rust and mill scale.
(6) Blast cleaning of steelwork shall be carried out to second quality of surface finish using chilled iron abrasive.
(7) Chilled iron grit shall be graded in accordance with BS 2451. The maximum size of grit shall be G17 for use in automatic-impeller-type equipment and shall be G12 for manual or compressed air equipment. The difference in level between a peak and the adjacent trough of the blasted surface profile shall not exceed 0.1 mm.
(8) Non-metallic abrasives with a maximum particle size not exceeding 1 mm shall not be used other than with portable equipment.
(9) Abrasives shall not contain materials that may contaminate the steel surfaces. Sand containing salt or excessive amounts of silt shall not be used. Contaminants shall be removed from recovered abrasives before re-use.
(10) Blast cleaning shall be carried out in a fully enclosed space separated from the place of painting. The enclosed space shall be fitted with dust extractors and filters to prevent the dispersal of dust outside the enclosed space.

	13.6.3. 
	Acid-pickling of steelwork
	Acid-picking of steelwork shall be carried out by the in accordance with BS 5493, Clause 14.3.2. The first priming coat of paint shall be applied as soon as the steel has dried and is still warm.

	13.6.4. 
	Mechanical cleaning of steelwork
	Mechanical cleaning of steelwork shall be carried out using carb or undum grinding discs or other power-driven tools followed by steel wire brushing and dusting to remove all loosened material which is not firmly bonded to the metal surface. Excessive burnishing of the metal through prolonged application of rotary wire brushes shall not be carried out. Visible peaks and ridges shall be removed. Pneumatic chipping hammers shall not be used.

	13.6.5. 
	Flame cleaning of steelwork
	(1) Flame cleaning of steelwork shall not be carried out at the following locations:
· Within 2 m of HSFG bolts, cold worked high tensile steel and surfaces already coated with paint or cadmium, lead-based or carbonaceous materials, and
· On sections thinner than 0.5 mm.
(2) Flame cleaning shall be carried out without distorting the steelwork and without adversely affecting the properties of the steel. The temperature of the steel surface being flame cleaned shall not exceed 200°C.
(3) Loose materials shall be removed from the flame-cleaned surface by wire brushing followed by blowing dry air or vacuuming.  The priming coat shall be applied when the surface temperature of the steel is between 35°C and 40°C. Surfaces with temperatures of less than 35°C shall be reheated.

	13.6.6. 
	Cleaning of bolts, nuts and washers
	Bolts, nuts and washers for steelwork shall be kept free of dirt and deleterious material. Oil and grease on bolts, nuts and washers, other than approved lubricants for nuts of HSFG bolts, shall be removed before assembling and coating the exposed parts of assembled bolts, nuts and washers.

	13.6.7. 
	Approval of surface preparation
	Surfaces shall not be coated until the cleaning and preparation of the surfaces have been approved by the Project Manager.

	13.6.8. 
	Metal coatings to steelwork
	(1) Galvanized coatings shall be applied by hot-dip galvanizing in accordance with BS EN ISO 1461:1999. The coating thickness shall comply with BS EN ISO 1461:1999.
(2) Sherardized zinc coatings shall comply with BS 4921, Table 1, Class 1.
(3) Sprayed zinc and aluminium coatings shall comply with BS 2569: Part 1. The nominal coating thickness shall be 100 m. The sprayed metal shall be pre-treated with product CP1 and sealed with product CP3C in accordance with BS 5493.
(4) Electroplated zinc and cadmium coatings on threaded components with a diameter not exceeding 36 mm shall comply with BS 3382: Parts 1 and 2. The coating thickness shall be at least 5 µm.
(5) Metal coatings that will be over-coated with paint shall not be passivated.
(6) Allowance for the thickness of the metal coating shall be made in the sizes of the threads of metal coated threaded components. Nuts shall not be tapped oversize by more than 0.4 mm. Metal-coated HSFG bolts and nuts shall not be tapped oversize unless approved by the Project Manager.
(7) Damaged areas of metal coatings shall be rubbed down to remove excessive roughness, cleaned and made good with a compatible coating of a type approved by the Project Manager.
(8) Metal coatings required on part of a component shall be completed before the rest of the component is painted.

	13.7. 
	Painting steelwork
	

	13.7.1. 
	Painting systems for steelwork
	(1) The painting system to be used for steelwork shall be one or more of the following systems as stated in the Contract, where DFT is the dry film thickness:
System A:  
primer: 1 coat of high build zinc phosphate paint,
undercoat: 2 coats of oil based with micaceous iron oxide phenolic paint,
finish : 1 coat of alkyd resin paint,
minimum total DFT : 250 µm
System B: 
primer : 1 coat of epoxy resin with aluminium mastic paint,
undercoat : 1 coat of epoxy resin paint,
finish : 1 coat of epoxy resin paint,
minimum total DFT : 280 µm
System C:
primer : 1 coat of inorganic zinc silicate paint, DFT 75 µm,
undercoat : 2 coats of high build micaceous iron oxide epoxy paint,
finish :  1 coat of high build amine adduct cure epoxy paint,
minimum total DFT : 320 µm
System D: 
primer : 1 coat of two pack wash primer, DFT 5 µm,
undercoat : 1 coat of epoxy resin paint,
finish : 1 coat of epoxy resin paint or 2 coats of polyurethane paint,
minimum total DFT : 180 µm
System E:
Inhibitor : Rustoleum or other rust inhibitor paint approved by the Project Manager,
primer : zinc phosphate or, for hot-dip galvanized or GI surface, ‘T’ wash as specified in BS 5493, Section 2, Clause 11.3.2,
undercoat : 2  coats  of  micaceous  iron  oxide paint,
finish : 1 coat of oil based paint or 1 coat of micaceous iron oxide paint,
DFT of each coat : as recommended by the manufacturer
(2) The different types of paints within each painting system shall be compatible with each other and shall be manufactured by the same manufacturer. Successive coats in a painting system, including stripe coats, shall be in contrasting colours to aid identification.

	13.7.2. 
	Application of paint to steelwork
	(1) Surfaces that are to be painted shall be dry immediately before paint is applied.
(2) Paint shall be taken from the paint store ready for application. Thinning, if necessary, shall be carried out in the paint store in the presence of the Project Manager and using the type of thinner in the ratio stated in the manufacturer’s data sheets.
(3) Paint shall be applied by brush, by air pressure spray or by airless spray. Sealer and primers shall be applied by continuous spraying.
(4) Each coat in the paintwork system shall be sufficiently dry or cured before the next coat is applied. The time between the applications of successive coats shall be within the limits recommended by the manufacturer
(5) Paints having a pot life specified by the manufacturer, including two pack paints and moisture cured paints, shall be discarded on expiry of the pot life or at the end of each working day, whichever comes first. Other paints in opened containers shall be kept in sealed containers with not more than 10% ullage in store after each day’s work and shall not be thinned or mixed with fresh paint when re-issued for another day’s work.

	13.7.3. 
	Working conditions for painting
	(1) Paint shall not be applied to steelwork under the following conditions:
· When the ambient temperature falls below 4°C or the relative humidity rises above 90%,
· For outdoor work, during periods of inclement weather including fog, frost, mist and rain or when condensation has occurred or is likely to occur on the metal,
· When the surface temperature of the metal to be painted is less than 3°C above the dew point of the ambient air, and
· When the amount of dust in the air or on the surface to be painted is in the opinion of the Project Manager excessive.
(2) Two pack paints of the epoxide-resin type shall not be applied and cured when the temperature is below that recommended by the paint manufacturer.

	13.7.4. 
	Priming and over-coating time limits
	(1) Blast cleaned steel shall be primed or metal coated within 4 hours after blast cleaning.
(2) Primed steel surfaces shall be over-coated within 8 weeks after priming.
(3) Second undercoats shall be applied within 72 hours after application of the first undercoat. 
(4) Sealer or etch primer to sprayed metal shall be applied within 4 hours after spraying. The etch primed surfaces shall be over-coated within 72 hours after priming.
(5) Etch primer to galvanized steelwork shall be applied within 14 days after delivery of the steelwork to the Site. The etch primed surfaces shall be over-coated within 48 hours after priming.
(6) Overcoats to two pack paints of the epoxide- or polyurethane-type shall be applied within 48 hours after application of the two-pack paint. If it is not possible to overcoat within 48 hours, the two pack paint shall be abraded to produce a roughened surface and shall be given a flash coat of primer of a type approved by the Project Manager. The primer shall be allowed to dry for at least 4 hours before application of the next coat of the system.

	13.7.5. 
	Stripe coats to steelwork
	Immediately after the first undercoat of the painting system to steelwork has dried, a stripe coat of undercoat paint shall be applied by brush to edges, corners, crevices, exposed parts of bolts, nuts, rivets and welds. Another stripe coat of finishing paint shall be applied in the same manner after the last undercoat has dried.

	13.7.6. 
	Paint coats to steelwork
	(1) The dry film thickness of the paint coats to steelwork shall be measured using a magnetic dry film thickness gauge or other apparatus approved by the Project Manager. The total dry film thickness shall be measured at spacings of approximately 1.0 m. If the measured dry film thickness is less than 75% of the specified nominal dry film thicknesses or if more than 10% of the measured dry film thickness are less than 95% of the specified nominal dry film thickness
(2) Wet film thickness gauges shall not be used as a means of determining whether the dry film thickness of the painting system complies with the specification.
(3) Each coat of paint shall be free of embedded foreign matter, mechanical damage and surface defects, including bittiness, blistering, brush marks, bubbling, cissing, cracking, cratering, dry spray, floating, pinholing, rivelling, runs, sagging, spotting and spray mottle as stated in BS 2015. The finished paintwork system shall have an even and uniform appearance.
(4) Each coat of paint shall adhere firmly to the substrate without blistering, chipping, flaking or peeling.

	13.7.7. 
	Etch primers and blast primers
	Etch primers and blast primers shall not be applied on phosphated steel and shall not be overcoated with zinc-rich primers.

	13.7.8. 
	Repairs to damaged areas of paint
	(1) Areas of paint to steelwork that have been damaged shall be cleaned to bare metal or to the metal coating. The edges of the undamaged paint shall be bevelled.
(2) The full specified painting system shall be restored in such a manner that each new paint coat overlaps the existing paint by at least 50 mm all around the affected part.

	13.8. 
	Protection of joints in steelwork
	

	13.8.1. 
	Protection of HSFG bolted joints
	(1) The faying surfaces of HSFG bolted joints in steelwork that is metal sprayed overall and sealed or metal sprayed and painted overall shall be coated with the sprayed metal. The sealer on the parent material shall extend for a distance of between 10 mm and 20 mm inside the perimeter of the faying surfaces. Free surfaces and edges of the joint material shall be coated with the same sealer.
(2) The joint material and the faying surfaces on the parent material of steelwork which is metal sprayed only at joints and painted overall shall be metal sprayed. The sprayed metal on the parent material shall extend for a distance of between 10 mm and 20 mm outside the perimeter of the faying surfaces. The primer on the parent material shall extend for a distance of between 10 mm and 20 mm inside the perimeter of the faying surfaces. Sprayed metal on the free surfaces and edges of the joint material shall be coated with a sealer which is compatible with the painting system.
(3) The primer on the parent material of steelwork which is painted overall and uncoated at faying surfaces of HSFG bolted joints shall extend for a distance of between 10 mm and 20 mm inside the perimeter of the faying surfaces.

	13.8.2. 
	Protection of other shop-bolted joints
	Blast primer for painted steelwork or sprayed metal plus sealer for metal sprayed steelwork shall be applied to the joint and parent material of shop-bolted joints other than HSFG bolted joints. Joints for painted steelwork shall be assembled after the first undercoat of the painting system has been applied to the contact surfaces and while the undercoat is still wet.

	13.8.3. 
	Protection of other site-bolted joints
	Surfaces of the parent and joint material of site-bolted joints other than HSFG bolted joints shall be coated with the same protective system as the parent material.

	13.8.4. 
	Protection of welded joints
	Welds and steelwork surfaces that have been affected by welding shall be coated with the same protective system as the parent material.

	13.8.5. 
	Joints made after coating the parent material
	(1) Hot-dip galvanizing and electroplating to steelwork shall not be carried out until all welds for the steelwork that is to be galvanized or electroplated have been completed.
(2) Sprayed metal on the parent material shall be kept at least 15 mm, but not more than 300 mm, clear of areas that are to be welded. The restricted area shall be masked during metal spraying.
(3) Successive coats of paint on the parent material shall be stepped back at 30 mm intervals commencing at 100 mm from welded joints and at 10 mm from the perimeter of HSFG bolted joints.
(4) If the parent metal in the approved welding procedure is coated with the pre-fabrication primer or sprayed metal such coatings are permitted to cover the area to be welded. After welding, the pre-fabrication primer or sprayed metal adjacent to the weld shall be made good.
(5) The parent material, joint material, exposed parts of bolts, nuts and washers, welds and weld affected areas shall be cleaned, prepared and brought up to the same protective system as the adjoining surfaces not more than 14 days after the joints have been made.

	13.8.6. 
	Sealing of joints in steelwork
	(1) The different parts of joints in steelwork shall be dry immediately before the joints are assembled.
(2) Gaps around the perimeter of bolted joints and load indicator gaps of HSFG bolts in steelwork painted overall shall be sealed by brush application of the same painting system as the parent material.  Gaps shall be plugged if necessary with soft solder wire without flux core as a backing before sealing with paint.

	13.9. 
	Protection of special surfaces of steelwork
	

	13.9.1. 
	Protection of hollow steel sections
	The ends of hollow steel sections shall be sealed by welding mild-steel plates over the open ends. The plates shall be at least 5 mm thick. Immediately before hollow steel sections are sealed, bags of anhydrous silica gel shall be inserted in each void at the rate of 0.25 kg/m3 of void.

	13.9.2. 
	Protection of bearing surfaces for bridge bearings
	Dirt, oil, grease, rust and mill scale shall be removed from the metal bearing surfaces for bridge bearings. The surfaces shall be masked with tape or other methods agreed by the Project Manager and shall not be primed or painted until the bonding agent has been applied.

	13.9.3. 
	Protection of uncoated steelwork surfaces
	The coated surfaces of steelwork coated over part of the surface shall be protected from rust that may form on the uncoated surfaces. Temporary coatings that may affect the bond between concrete and uncoated surfaces against which the concrete is to be placed shall be removed and the uncoated surfaces shall be cleaned before the concrete is placed. The full coating system shall extend 25 mm, or 75 mm for steel piles, into areas against which concrete is to be placed.

	13.10. 
	Erection of steelwork
	

	13.10.1. 
	Temporary supports and fastenings to steelwork
	(1) Steelwork shall be secured in position by temporary supports and fastenings until sufficient permanent connections are complete to withstand the loadings liable to be encountered during erection. The temporary supports and fastenings shall be capable of withstanding loadings that may be encountered during erection and shall not damage the steelwork or the protective coatings.
(2) Riveted and bolted connections shall be aligned using drifts complying with BS 5400: Part 6, Clause 4.12 and shall be temporarily fastened using service bolts.

	13.10.2. 
	Alignment of steelwork
	(1) Steelwork shall be erected in such a manner that the alignment and levels of the steelwork comply with the tolerances stated in Clause 14.11. Allowance shall be made for the effects of temperature on the steelwork.
(2) Measures shall be taken to ensure that the steelwork will remain stable before temporary supports and fastenings are slackened or removed for lining, levelling, plumbing or other purposes. The temporary supports and fastenings shall be re-tightened or replaced as soon as the adjustments are complete and at the end of each continuous period of working.
(3) Permanent connections shall be made as soon as a sufficient portion of the steelwork has been lined, levelled and plumbed. Temporary supports and fastenings shall be replaced by permanent connections progressively and in such a manner that the parts connected are securely restrained in the aligned position at all times.
(4) Permanent connections for each portion of steelwork shall be completed not more than 14 days after the portion has been erected.

	13.10.3. 
	Foundation bolts for steelwork
	(1) Foundation bolts for steelwork shall be held firmly in the set position during fixing. Measures shall be taken to ensure that the full movement tolerances are achieved and the bolts are not displaced during concreting. Bolts and nuts, including the threads, shall be protected against damage, corrosion and contamination.
(2) Bolt pockets shall be kept dry and clean. Tubes that are cast in concrete for grouting bolt pockets shall be securely fixed and sealed to prevent ingress of grout during concreting.
(3) Bolts in bolt pockets shall be installed in such a manner that the bolt can be moved inside the pocket as designed without hindrance.

	13.10.4. 
	Supporting devices for steelwork
	The material, size, position and cover of packs, shims and other supporting devices for steelwork which are to be embedded shall be as approved by the Project Manager.

	13.10.5. 
	Bedding and grouting of column bases
	(1) Column bases for each portion of steelwork shall not be bedded or grouted until the portion has been lined, levelled, plumbed and permanently connected. Spaces below the steel shall be dry, clean and free of rust immediately before bedding or grouting.
(2) Proprietary types of grout shall be used in accordance with the manufacturer’s recommendations.
(3) Temporary timber wedges holding steel columns in position shall not project into pocket bases by more than one-third of the embedded length of the steel column. The pocket shall be initially concreted up to the underside of the wedges and the steel column shall be left undisturbed until 48 hours after concreting. The wedges shall then be removed and the remainder of the pocket shall be concreted.

	13.11. 
	Tolerances
	

	13.11.1. 
	Tolerances fabrication of steelwork
	Fabrication tolerances for steelwork shall comply with BS 5400: Part 6, Clause 4.2 or BS 5950: Part 2, sub-section 7.2 as appropriate.

	13.11.2. 
	Tolerances: foundation bolts
	The position of cast-in foundation bolts at the top of base plates shall be within 3 mm of the specified position. The position of foundation bolts in bolt pockets at the top of base plates shall be within 5 mm of the specified position. The line of bolts shall not be tilted from the specified line by more than 1 in 40.

	13.11.3. 
	Tolerances: erection of steelwork
	(1) The position in plan of vertical components at the base shall be within 10 mm of the specified position.
(2) The level of the top of base plates and the level of the lower end of vertical or raking components in a pocket base shall be within 10 mm of the specified level.
(3) The thickness of bedding shall be within one-third of the nominal thickness or 10 mm, whichever is less, of the specified nominal thickness.
(4) The line of vertical or raking components other than in portal frames shall be within 1 in 600 and within 10 mm of the specified line in every direction.
(5) The line of vertical or raking components in portal frames shall be within 1 in 600 and within 10 mm of the specified line normal to the plane of the frame.
(6) The position and level of components connected with other components shall be within 5 mm of the specified position and level relative to the other components at the point of connection.
(7) The position of components supported on a bearing shall be within 5 mm of the specified position relative to the bearing along both principal axes of the bearing.
(8) The difference in level between adjacent sloping or horizontal components connected by a deck slab shall be within 10 mm of the specified difference in level.

	SECTION 14 HANDRAILING, LADDERS, STAIRS AND FLOORING

	14. 
	Handrails, ladders, stairs and flooring

	14.1. 
	General
	

	14.1.1. 
	General requirements
	The works and materials specified the clauses below shall comply with the sections stated, unless otherwise stated in this Section. Hot dip galvanization shall comply with BS EN ISO 1461:1999.

	14.2. 
	Materials
	

	14.2.1. 
	Steel
	Steel for handrails, ladders, stairs and flooring shall comply with the following:
Steel tubes and tubulars suitable for  screwing to BS 21 pipe threads : BS 1387
Hot rolled sections : BS 4: Part 1 
Hot rolled	structural steel sections
· Equal and unequal angles : BS 4848: Part 4
· Hollow sections : BS 4848: Part 2
Weldable structural steels: BS 4360.

	14.2.2. 
	Stainless steel
	Stainless steel for handrails, ladders, stairs and flooring shall be Grade 304 S 15 complying with BS 970: Part 1. Stainless steel tubes shall be longitudinally welded tubes complying with BS 6323: Part 8, designation LW 21 GZF(S). Tubes for handrails shall be polished.

	14.2.3. 
	Aluminium
	(1) Aluminium for handrails, ladders, stairs and flooring shall be of type H 30 TF and shall comply with the following:
Wrought aluminium and aluminium alloys for general engineering purposes
· Plate, sheet and strip	BS 1470
· Drawn tube	BS 1471
· Bars, extruded round	BS 1474 tubes and sections
(2) Aluminium shall be anodised to Grade AA 25 in accordance with BS 1615.

	14.2.4. 
	Bolts, nuts, screws, washers and rivets
	(1) Bolts,  nuts,  screws,  washers  and  rivets  shall  comply  with  the following:
· ISO metric black hexagon bolts, screws and nuts : BS 4190
· ISO metric black cup and countersunk headbolts and screws with hexagon nuts : BS 4933
· Metal washers for general  engineering purposes : BS 4320
· Rivets for general engineering purposes : BS 4620
· Wrought aluminium and aluminium alloys for general engineering purposes : BS 1473 - rivet, bolt and screw stock 
· Stainless steel fasteners : BS 6105
(2) The length of bolts shall be such that the threaded portion of each bolt projects through the nut by at least one thread and by not more than four threads.
(3) Rag, indented bolts, expansion bolts and resin bonded bolts shall be of a proprietary type approved by the Project Manager and shall be capable of withstanding the design working load.
(4) Hot dip galvanized bolts, nuts, screws, washers and rivets shall be used with hot dip galvanized handrails, ladders, stairs and flooring. Aluminium bolts, nuts, screws, washers and rivets shall be used with aluminium handrails, ladders, stairs and flooring. Stainless steel bolts, nuts, screws, washers and rivets shall be used with other types of handrails, ladders, stairs and flooring. Bolts, nuts, screws and washers shall be insulated from aluminium by non-metallic washers and sleeves.

	14.2.5. 
	Cement mortar
	(1) Mortar for grouting fixing bolts shall consist of 1 part of Portland cement to 3 parts of sand together with the minimum amount of water necessary to achieve a consistency suitable for completely filling the bolt holes. The mix shall contain a non-shrink admixture.
(2) Resin grout shall be of a proprietary type approved by the Project Manager and shall contain a non-shrink admixture.
(3) Mortar for building in curbs for metal flooring shall consist of 1 part of cement to 3 parts of sand together with the minimum amount of water necessary to achieve a consistency suitable for the work. The mix shall contain a non-shrink admixture.

	14.3. 
	Handrails ladders, stairs and flooring work
	

	14.3.1. 
	Steelwork
	Steelwork for handrails, ladders, stairs and flooring shall be fabricated in accordance with BS 5950: Part 2.

	14.3.2. 
	Galvanizing to steel
	(1) All steel that is to be galvanized shall be hot dip galvanized in accordance with BS EN ISO 1461:1999.
(2) Galvanizing to steel shall be applied after welding, drilling and cutting are complete.

	14.3.3. 
	Welding steel
	(1) Welds to steel for handrails, ladders, stairs and flooring shall be full depth fillet welds. The welded surface shall be clean and flush before application of the protective coating.
(2) Steel shall not be welded after hot dip galvanizing unless permitted by the Project Manager and if permitted, the welded areas shall be free from scale and slag and shall be treated with appropriate coating system approved by the Project Manager, which is compatible with the protective system of the parent material.

	14.3.4. 
	Handrails
	Handrails shall be discontinued at movement joints in structures. The spacing between standards shall be regular and shall not exceed 1.6 m. Curved handrails shall not be made up of a series of straights.

	14.3.5. 
	Ladders
	(1) Ladders shall comply with BS 4211
(2) Steel ladders shall be hot-dip galvanized.
(3) Aluminium ladders shall be Grade 6082 aluminium.
(4) Rungs, extended stringers, safety cages and brackets shall be welded to the stringers of ladders.
(5) Rungs on aluminium ladders shall have longitudinal grooves and pressed aluminium alloy caps shall be fixed to open ends.

	14.3.6. 
	Stairs
	Stairs shall comply with BS 5395: Part 1.

	14.3.7. 
	Flooring
	(1) The shape of each panel of flooring shall be such that the panel can be easily removed. The mass of each panel shall not exceed 40 kg. Where intermediate supports are provided to support flooring they shall be capable of being removed to provide the specified clear opening.
(2) Curbs shall be provided in concrete surfaces for flooring.
(3) Cut-outs in flooring shall be neatly shaped and shall be provided with toe plates. Cut-outs in open mesh flooring shall be trimmed with edge bars welded to the bearing bars. The clearance between the edge of cut-outs and the component passing through the cut-out shall not exceed 30 mm.
(4) The bearing bars in open mesh flooring shall be welded to the nosing bars. The transverse bars shall be rivetted or welded to the bearing bars. Panels of open mesh flooring shall be secured with adjustable fixing clips.
(5) Chequer plate flooring shall have a non-slip pattern of a type approved by the Project Manager and shall be provided with lifting holes. The flooring shall be secured to curbs by countersunk screws.

	14.3.8. 
	Toe plates
	Toe plates shall be fixed to handrail standards by brackets and shall be bolted or welded to stairs and flooring.

	14.3.9. 
	Safety chains
	(1) Safety chains shall comply with BS 4942 and shall be capable of withstanding a breaking force of 30 kN and a proof force of 15 kN.
(2) Steel safety chains shall be 8 mm nominal size, Grade M4 non-calibrated chain Type 1 and shall be hot-dip galvanized.
(3) The links of stainless steel safety chains shall be welded and shall have an internal length exceeding 45 mm and an internal width of between 12 mm and 18 mm. Fins caused by welding shall be removed.
(4) Hot dip galvanized hooks on chains shall be fitted with a sprung securing device.

	14.4. 
	Submissions
	

	14.4.1. 
	Particulars of handrails, stairs, ladders and flooring
	(1) The following particulars of the proposed handrails, ladders, stairs and flooring shall be submitted to the Project Manager:
· Details of manufacturer's name and place of manufacture,
· An original certificate bearing the chop of the manufacturer,
· Drawings showing layout and details of handrails, including positions of the different types of standards,
· Drawings showing details of ladders, stairs, toe plates and safety chains,
· Drawing showing layout and details of flooring, including positions and sizes of panels and supports,
· Details of methods of fixing and of rag, indented, expansion and resin bonded bolts, including manufacturer's literature, and
(2) The particulars shall be submitted to the Project Manager at least 14 days before fabrication starts.

	14.4.2. 
	Samples of materials
	(1) The following samples of the proposed handrails, ladders, stairs and flooring shall be submitted to the Project Manager at least 14 days before the relevant work starts:
· Handrails,
· Standards,
· Ladders, including rungs,
· Toe plates,
· Flooring and curbs,
· Safety chains, and
· Rag, indented, expansion and resin bonded bolts.
(2) The details of samples shall be as instructed by the Project Manager.

	14.5. 
	Storage of materials
	

	14.5.1. 
	Storage of Handrails, ladders, stairs and flooring
	Handrails and flooring shall be stored on level supports in a dry weatherproof store and in a manner that will not result in damage or deformation to the materials or in contamination of the materials. Handrails, ladders, stairs and flooring shall be protected from damage and damaged handrails, ladders, stairs and flooring shall not be used in the permanent work unless permitted by the Project Manager.

	14.6. 
	Installation of Handrails, ladders, stairs, and flooring
	

	14.6.1. 
	Handrails, ladders and stairs
	(1) Handrails shall be installed to a smooth alignment to the Project Manager’s satisfaction.
(2) Handrail standards, flanges, ladders and stairs shall be bolted to metalwork and shall be fixed to concrete using rag, indented, expansion or resin bonded bolts. The bolts shall be fitted into pockets left in the concrete and the pockets shall be filled with cement mortar or resin grout.

	14.6.2. 
	Flooring
	(1) Flooring and curbs shall be flush with the adjoining surfaces.
(2) Curbs shall be fitted into rebates left in the concrete and the rebates shall be filled with cement mortar.
(3) Flooring shall be closely butted and the gap between panels and curbs, adjacent panels and other surfaces shall not exceed 10 mm.

	14.7. 
	Tolerances
	

	14.7.1. 
	Tolerances: Handrails, ladders, stairs and flooring
	Handrails, ladders, stairs and flooring shall comply with the following requirements:
· The position and height of handrails shall be within 10 mm of the specified position and height.
· The level of the top rung of ladders and the top tread of stairs shall be within 75 mm of the specified level.
· The level of flooring and curbs shall be within 3 mm of the specified level.

	SECTION 15 WATER SUPPLY WORKS

	15. 
	Water supply works

	15.1. 
	General
	

	15.1.1. 
	General requirements
	The works and materials specified in theses clauses shall comply with the sections stated, unless otherwise stated in this Section.

	15.2. 
	Materials
	

	15.2.1. 
	Materials for water supply pipeworks
	Materials for water supply pipeworks for potable water shall be non-toxic, shall not promote microbial growth and shall not impart a taste, odour, cloudiness or discolouration to the water after disinfection and washing out of the pipelines.

	15.2.2. 
	Steel pipes and fittings
	(1) Steel pipes and fittings shall comply with the following:
Steel pipes, joints and specials for water and sewage :   BS 534
Dimensions and masses per unit length of welded and seamless steel pipes and tubes for pressure purposes: BS 3600
Steel pipes and tubes for pressure purposes: carbon steel with specified room temperature properties:  BS 3601.
(2) Steel pipes and fittings shall be manufactured by the electric- resistance welded and induction-welded process or by the submerged- arc welded process. The tensile strength of the steel used shall be at least 410 N/mm2.
(3) Steel pipes, fittings and specials (including all flanges and blank flanges) shall be coated or lined internally and externally as stated in Table 20.1. Other requirements of using epoxy system shall be in accordance with existing national standards or similar
Gusseted steel bends and tees shall be fabricated in accordance with BS 534, BS 2633 and BS 4515

	15.2.3. 
	DI pipes and fittings
	(1) DI pipes and fittings shall comply with BS 4772. Pipes and fittings other than collars, caps and blank flanges shall be lined internally with cement mortar in accordance with BS 4772, Clause 3.2. Linings shall be made with sulphate-resisting Portland cement complying with BS 4027.
(2) Pipes shall be externally coated with metallic zinc in accordance with BS 4772, Clause 3.1. Fittings shall be externally coated with zinc rich paint in accordance with BS 4772, Clause 3.1.5(b).  After  zinc coating pipes and fittings shall be externally coated with a finishing coat of one of the following materials as stated in BS 4772, Clause 3.3:
· Bitumen based hot applied coating material complying with BS 4147: Type I, Grade C, or
· Bitumen based cold applied coating material complying with BS 3416: Type II.


Table 15.1: Protection to steel pipes and fittings
	Protection
	Description

	Pipe External
	A Fusion Bonded Epoxy system, complying with latest revision of ANSI/AWWA C213, manufactured under a quality system certified to ISO 9001, and factory applied by an applicator approved by the manufacturer, to a minimum dry film thickness of 400 microns.
OR
A chemically-cured Liquid Epoxy system, complying with the latest revision of ANSI/AWWA C210 manufactured under a quality system certified to ISO 9001, and factory applied by an applicator approved by the manufacturer, to a minimum dry film thickness of 400 microns.
AND
For pipes to be installed outdoor under direct sunlight, a topcoat of aliphatic polyurethane at 50 microns shall be applied for extra protection.

	Pipe Internal
	A Fusion Bonded Epoxy system, complying with latest revision of ANSI/AWWA C213, manufactured under a quality system certified to ISO 9001, and factory applied by an applicator approved by the manufacturer, to a minimum dry film thickness of 400 microns.
OR
A chemically-cured Liquid Epoxy system, complying with the latest revision of ANSI/AWWA C210 manufactured under a quality system certified to ISO 9001, and factory applied by an applicator approved by the manufacturer, to a minimum dry film thickness of 750 microns.



	15.2.4. 
	uPVC pipes and fittings
	uPVC pipes and fittings shall be Class D and shall comply with following:
uPVC pipe for cold water services	BS 3505 
Joints and fittings for use  with uPVC pressure pipes
· injection moulded uPVC fittings for  solvent welding for use  with pressure pipes, including potable water supply : BS 4346: Part 1
· mechanical joints and fittings principally of uPVC : BS 4346: Part 2
· solvent cement : BS 4346: Part 3

	15.2.5. 
	GI pipes and fittings
	GI pipes and fittings shall comply with the following:
Steel tubes and tubulars suitable for  screwing to BS 21 Pipe threads : BS 1387, medium grade
Pipe threads for tubes and fittings where pressure-tight joints are made on the threads : BS 21
Wrought	steel pipe Fittings (screwed BSP thread): BS 1740: Part 1

	15.2.6. 
	Flanges
	(1) Steel flanges shall comply with BS 4504: Section 3.1, and shall be either steel plate for welding type or steel plate blank flange type. The dimensions and drilling of flanges shall comply with BS 4504: Section 3.1, Table 11, as appropriate regardless of the nominal pressure rating.
(2) Steel ring flanges shall be machined in the bore to a diameter of 4 mm ± 1 mm larger than the outside diameter of the pipe to which the flange is to be welded.
(3) Steel puddle flanges shall be separated into 180°segments.
(4) DI flanges shall be cast-on or welded-on standard flanges complying with BS 4772.

	15.2.7. 
	Bolts and nuts
	(1) Bolts and nuts for flanged joints shall comply with BS 4504: Section 3.1, Section 6.
(2) Bolts and nuts shall be compatible with the type of joint and, unless otherwise approved by the Project Manager, shall be obtained from the same manufacturer as the joint.
(3) Bolts shall be sufficiently long and shall be suitably threaded for jointing the relevant flanges.

	15.2.8. 
	Elastomeric joint rings
	Elastomeric  joint  rings  shall  comply  with  BS  2494,  type  W  (water). Elastomeric joint rings for DI pipes and fittings shall comply with BS 4772, Clause 2.3.4. The dimensions of rings for use with flanged joints shall comply with BS 4865: Part 1. The rings shall be compatible with the type of joint and, unless otherwise approved by the Project Manager, shall be obtained from the same manufacturer as the joint.

	15.2.9. 
	Anticorrosion tape
	(1) Anticorrosion tape shall be of a proprietary type approved by the Project Manager. The tape shall either be a petrolatum tape with fabric reinforcement or a bituminous tape with PVC backing. Petrolatum tape shall be used for valves, flanged joints, slip-on type couplings and flange adaptors of all sizes. Bituminous tape shall be used in buried or non-exposed condition for welded joints of steel pipe, repair of steel pipe sheathing and other applications as specified on the Drawings.
(2) Anticorrosion tapes shall have a high resistance to cathodic disbondment, acids and alkalis. Colour of bituminous tape shall be black. Anticorrosion tapes shall have the minimum properties stated in Table 20.2.
(3) Primer and mastic filler for use with anticorrosion tape shall be compatible with the tape and shall be of a type recommended by the manufacturer of the tape and approved by the Project Manager. Primer and mastic filler for use with anticorrosion tape shall be supplied by the Contractor.
(4) Bituminous tapes shall be stored in a cool dry place away from the sun's rays. No dirt or grits shall be allowed to stick on the edge of the tape before applying the tape for pipe protection.
(5) The following particulars of the proposed anticorrosion tape for water supply pipeworks shall be submitted to the Project Manager:
· Manufacturer’s literature for anticorrosion tape, and
· Certificate for anticorrosion tape showing the manufacturer's name, the date and place of manufacture including results of tests in accordance with the Contract.
(6) The particulars, including certificates, shall be submitted to the Project Manager at least 14 days before the first delivery of the material to the Site. Certificates shall be submitted for each batch of the material delivered to the Site.


Table 15.2: Properties of anticorrosion tape
	Properties
	Petrolatum tape
	Bituminous tape

	Thickness of PVC backing (mm)
	-
	0.75

	Total thickness (mm)
	1.1
	1.65

	Mass (kg/m2)
	1.4
	2.0

	Tensile strength (N/mm)
	4
	10

	Adhesion strength (180° peel) (N/mm)
	Self
	N/A
	2.5

	
	Steel
	N/A
	2.5

	Tacky adhesion strength (N/mm)
	Self
	0.5
	N/A

	
	Steel
	0.5
	N/A

	Dielectric strength (2 layers) (kV)
	15
	30

	Elongation (at break) (%)
	-
	260

	Temperature range(°C)
	Wrapping
	-5 to +45
	+5 to +50

	
	In service
	-5 to +45
	-20 to +75



	15.2.10. 
	Bituminous coatings
	(1) Bituminous coatings shall comply with the following:
· Bitumen-based hot applied coating material for protecting iron and steel including suitable primers where required: BS 4147, Type I, Grade C
· Black bitumen coating solutions for cold application BS 3416, Type II.
(2) Bituminous coatings used for repairing joints and coatings shall be compatible with the adjacent coating.
(3) Bituminous coatings shall be made from petroleum or asphaltic bitumen.

	15.2.11. 
	Whitewash
	Whitewash shall comply with AWWA C 203.

	15.2.12. 
	Zinc-based paint
	(1) Zinc-based paint shall be a proprietary type approved by the Project Manager.
(2) Primers for zinc-based paint shall comply with BS 4652.
(3) Rust inhibitor shall be a chemical agent that is capable of converting rust into iron phosphate.

	15.2.13. 
	Joint filler and compressible padding
	(1) Joint filler for joints in concrete bed, haunch and surround shall be of a proprietary type approved by the Project Manager and shall be a firm, compressible, single thickness, non-rotting filler.
The thickness of the filler shall be as stated in Table 16.3.
(2) Compressible padding between pipes and supports shall be bitumen damp-proof sheeting complying with BS 743.



Table 15.3: Joint filler for concrete bed, haunch and surround
	Nominal diameter of pipe
	Thickness of joint filler (mm)

	less than 450 mm
	18

	450 mm - 1200 mm
	36

	exceeding 1200 mm
	54



	15.2.14. 
	Polyethylene sheeting
	Polyethylene  sheeting  shall  be  impermeable and shall have a nominal thickness of 0.125 mm.

	15.2.15. 
	Extension keys
	Extension keys, clamps and its associated bolts, nuts and washers for valves shall be Grade 316 stainless steel complying with BS 970: Part 1.

	15.3. 
	Submissions
	

	15.3.1. 
	Particulars of pipes, joints and fittings
	(1) The following particulars of the proposed pipes, joints and fittings for water supply pipe works shall be submitted to the Project Manager:
· Manufacturer’s literature, including details of:
· Manufacturing process
· Pressure and temperature ratings
· Permissible values of straight draws and angular deflection of flexible joints
· Recommendations for handling, storage, laying, jointing and repair
· Drilling and tapping equipment for connections to pipes, 
· A certificate for each material showing the manufacturer’s name, the date and place of manufacture including results of tests required in accordance with the relevant British Standard,
· Three copies of drawings showing details of the pipes, joints and fittings, including the materials used and the mass of each item, and
· A certificate of inspection of the manufacture and testing signed by the approved independent inspection authority.
(2) The particulars, including certificates other than certificates of inspection, shall be submitted to the Project Manager at least 14 days before the first delivery of the material to the Site. Certificates shall be submitted for each batch of the material delivered to the Site.

	15.3.2. 
	Particulars of welding
	(1) The following particulars of the proposed materials and methods of construction for welding joints in steel pipes for water supply pipe works shall be submitted to the Project Manager:
· Details of welders, including names, copies of Identity Cards and details of previous experience,
· Details of format of records,
· Details of welding procedures, including welding plant, method of welding, materials, manufacturer and size of electrodes, number of runs and current strength,
· Procedures for nitrogen gas tests on joints, and
· Valid certificate of competency in accordance with BS 2633, Clause 11 for each welder, issued by an authority approved by the Project Manager.
(2) The particulars shall be submitted to the Project Manager at least 14 days before welding starts.

	15.3.3. 
	Particulars of pressure tests
	(1) The following particulars of the proposed procedures for pressure tests on pipelines for water supply pipe works shall be submitted to the Project Manager:
· Test equipment and method of setting up the equipment,
· Calibration certificates for pressure gauges,
· Procedure for carrying out the test, and
· Programme for testing.
(2) The particulars shall be submitted to the Project Manager at least 14 days before the test starts.

	15.4. 
	Trials
	

	15.4.1. 
	Welding trials
	(1) Unless otherwise permitted by the Project Manager, trials shall be carried out to demonstrate the competency of each proposed welder who will be employed to weld joints in steel pipes for water supply pipe works.
(2) Trials shall be carried out at least 7 days before welding starts.
(3) The Contractor shall inform the Project Manager 24 hours, or such shorter period agreed by the Project Manager, before carrying out welding trials.
(4) The trials shall be carried out using the welding procedures submitted to the Project Manager.
(5) Trials shall be carried out under similar conditions as those that will be encountered on the Site. Each trial shall consist of fillet welding two steel plates using at least two electrodes to complete one run of weld. The thickness of the steel plates shall be the same as the thickness of the steel pipe that will be welded.
(6) A 150 mm length of the plate that contains what in the opinion of the Project Manager is the worst welding shall be cut from the steel plates and broken in a vice.
(7) The Project Manager shall determine the competency or otherwise of each welder on the basis of the results of the welding trials.

	15.4.2. 
	Pipe jointing trials
	(1) Trials shall be carried out to demonstrate that the pipes, joints and fittings for water supply pipe works fit correctly.
(2) The trials shall be carried out at least 6 weeks, or such shorter period agreed by the Project Manager, before the materials are to be incorporated in the permanent work.
(3) The Contractor shall inform the Project Manager 24 hours, or such shorter period agreed by Project Manager, before carrying out trials.
(4) The Contractor shall immediately inform the Project Manager of any pipes, joints or fittings which do not fit correctly. Modifications shall be made to pipes, joints and fittings that do not fit correctly or replacements shall be provided as instructed by the Project Manager.

	15.4.3. 
	Trials for drilling and tapping
	(1) Trials shall be carried out to demonstrate that the proposed equipment and methods of drilling and tapping pipes for water supply pipe works will produce connections that comply with the specified requirements.
(2) The trials shall be carried out at least 14 days before drilling and tapping starts.
(3) The Contractor shall inform the Project Manager 24 hours, or such shorter period agreed by the Project Manager, before carrying out trials.

	15.5. 
	Transport, handling, and storage of materials
	

	15.5.1. 
	Transport, handling and storage of pipes, joints and fittings
	(1) Pipes, joints and fittings for water supply pipe works shall be transported, handled and stored in accordance with the manufacturers’ recommendations and in a manner, which will not result in damage or deformation to the pipes, joints and fittings, or in contamination of the pipes, joints and fittings.
(2) Pipes, joints and fittings shall be protected from damage and damaged pipes, joints and fittings shall not be used in the permanent work unless permitted by the Project Manager. Pipes, joints and fittings shall be securely packed and supported to prevent movement when being transported.
(3) uPVC pipes, joints and fittings shall be protected from exposure to conditions which may affect the material.
(4) Bolts and nuts shall be packed in sealed metal containers.
(5) Elastomeric joint rings shall be packed in bags and lubricant for joints shall be stored in sealed containers marked to identify the contents. The rings and lubricant shall be protected from exposure to conditions that may affect the material.
(6) Boxed or crated materials or those in sealed containers shall remain in their original boxes, crates or containers.

	15.5.2. 
	Handling of pipes and fittings
	(1) Pipes and fittings other than thin walled pipes shall be handled by manual methods or by using lifting appliances or chains, wire rope or canvas slings of a type recommended by the pipe manufacturer and agreed by the Project Manager.   Hooks shall not be used.
(2) Slings shall be placed around the pipes and fittings and padding shall be provided at points of contact between pipes and fittings and metal lifting appliances or slings. Pipes and fittings shall not be handled by means of metal slings passed through the pipes.
(3) Pipes and fittings shall not be subjected to rough handling, shock loading or dropping and shall not be rolled down ramps unless permitted by the Project Manager.   If permitted, the ramps shall be padded.

	15.5.3. 
	Storage of pipes
	(1) Pipes other than thin walled pipes shall be stored horizontally at least 75 mm above the ground on wedged timber bearers. The bottom layers and the outer pipes in each layer shall be securely wedged to prevent sideways movement.
(2) Socket and spigot pipes shall be stored with the sockets alternating and in such a manner that loads are not applied to the sockets.
(3) The height of stacks of pipes other than thin walled pipes shall not exceed 2 m unless recommended by the manufacturer and permitted by the Project Manager.
(4) Pipes shall not be strung out along the route of the pipeline unless permitted by the Project Manager.

	15.5.4. 
	Transport of thin walled pipes
	When being transported, thin-walled pipes shall be supported on three rubber-covered saddles shaped such that the pipes are supported over at least one-quarter of the circumference. The pipes shall be securely fixed in position at each saddle by straps tightened by turnbuckles. One saddle shall be placed at the mid-point of the length of the pipe and the other two saddles shall be placed at distances of one-fifth of the length of the pipe from each end of the pipe.

	15.5.5. 
	Handling and storage of thin walled pipes
	(1) When being handled and stored, thin walled pipes shall be protected from deformation by means of at least two screw jack cruciform struts with rubber-padded ends shaped to fit the circumference of the pipes. The struts shall be fitted inside the pipes. Any temporary struts fixed by the manufacturer shall be left in position until the cruciform struts have been fixed.
(2) Thin-walled pipes shall be handled by using two reinforced canvas slings at least 300 mm wide. The slings shall be suspended from a lifting beam and shall be placed at a distance of one-fifth of the length of the pipe from each end of the pipe.
(3) Thin-walled pipes shall not be rolled.
(4) Thin-walled pipes shall be stored on timber bearers padded with hessian or straw to provide continuous support over at least one-third of the circumference of the pipe. The pipes shall be securely fixed in position with wedges placed at a distance of one-fifth of the length of the pipe from each end of the pipe.
(5) Thin-walled pipes shall not be stacked on top of each other.

	15.5.6. 
	Storage of valves
	Valves, including power operated valves and associated electrical and control equipment, shall be stored in accordance with the manufacturer’s recommendations in a weatherproof store.

	15.6. 
	Setting out of pipelines
	(1) Three weeks before commencing trench excavation of a section of pipeline, the Contractor shall set out on site such section of pipeline based on the indicative information given on the Drawings and shall proceed  to conduct the underground utilities survey. When this has been carried out, the Contractor shall prepare his proposal of inspection pits excavation and submit the same to the Project Manager for agreement two weeks before commencing trench excavation. The agreed inspection pits excavation shall be completed within one week to provide the remaining one week as float time for the Project Manager to inspect and, if found necessary, adjust the indicative alignment to suit topography and obstruction in accordance with sub-clause (2) of this Clause.
(2) The Project Manager may order excavation of inspection pits after initial setting out or after the completion of the excavation of inspection pits proposed by the Contractor at locations that may deviate from the proposed indicative alignment to ascertain the final alignment. The inspection pits so ordered shall be payable under the Bills of Quantities. The Contractor shall exercise his best endeavour to complete such inspection pits excavation before the scheduled commencement date for trench excavation.
(3) The method of setting out shall be a centre line peg with suitable offset at every change in horizontal alignment and a slight rail mounted on two posts at 30m maximum or at every change in vertical alignment or any other appropriate methods agreed by the Project Manager.
(4) Following the setting out and adjustments, if any, the existing ground levels shall be recorded and agreed.

	15.7. 
	Laying and bedding pipes
	

	15.7.1. 
	Laying pipes
	(1) The Project Manager shall be allowed to inspect trenches, bedding, pipes, joints, fittings and valves before pipe laying for water supply pipe works starts. The Contractor shall inform the Project Manager 24 hours, or such shorter period agreed by the Project Manager, before pipe laying starts in any part of the permanent work.
(2) The permission of the Project Manager shall be obtained before pipe laying starts in any part of the permanent work.
(3) The Contractor shall inspect pipes, joints, fittings and valves, including internal and external coatings, immediately before and after pipe laying. Valves shall be inspected to ensure that they are in working order and are capable of being fully opened and closed.  Deleterious material shall be removed and damage shall be repaired immediately before and after pipe laying. Potable water shall be used for washing.
(4) The inside of pipelines shall be kept clean and free from water, dirt, stones, debris and deleterious material. Except when pipes are being jointed, the open ends of pipelines shall be sealed with a wooden plug or stopper or by other methods agreed by the Project Manager.
(5) Measures shall be taken to prevent flotation of pipes.
(6) Pipe laying shall follow closely on excavation of the trench. Lengths of trench, which in the opinion of the Project Manager are excessive, shall not be left open.
(7) Unless otherwise permitted by the Project Manager, pipelines with a gradient steeper than 1 in 20 shall be laid in an uphill direction with sockets facing uphill.
(8) Pipes shall be laid in such a manner that water will not pond in locations with zero and shallow gradients and such that the line and level of pipes will comply with the specified tolerances.

	15.7.2. 
	Laying steel pipes
	Steel pipes with welded joints for water supply pipe works shall be spot welded to the adjacent pipe to which they will be jointed immediately after laying. Steel pipes manufactured with longitudinal or spiral welds shall be aligned in such a manner that the welds are staggered from pipe to pipe by at least 15° of arc.

	15.7.3. 
	Laying pipes with flexible joints
	The degree of the curve of pipes for water supply pipe works with flexible joints, which are to be laid to a curve, shall be equally distributed over all joints within the curved section. The deflection at a completed joint shall not exceed 3° or three-quarters of the maximum deflection recommended by the manufacturer whichever is less.

	15.7.4. 
	Installation of valves
	(1) Operating gear and associated fittings shall be installed and fixed at the same time as valves for water supply pipe works are installed. After installation, valves shall be cleaned inside and outside and left in a closed position.
(2) Extension keys and clamps shall be fixed to valves in valve chambers if the vertical distance between the top of the valve spindle and the finished ground level exceeds 600 mm. The length of extension keys shall be such that the top of the extension key is not more than 300 mm below the finished ground level.

	15.7.5. 
	Bedding pipes
	(1) Surfaces on which pipes for water supply pipe works will be laid shall be cleaned and objects that may damage the pipes shall be removed before pipes are laid.
(2) The bottom of trenches on which pipes will be laid directly shall be shaped to support the pipes uniformly along the length of the barrel. Holes shall be dug to prevent pipes resting on the sockets and to allow the pipes to be jointed.

	15.8. 
	Cutting and drilling pipes
	

	15.8.1. 
	Cutting pipes
	(1) Pipes for water supply pipe works shall be cut and the ends shall be prepared in accordance with the manufacturer’s recommendations. Purpose-made equipment recommended by the manufacturer and agreed by the Project Manager shall be used for cutting the pipes.
(2) Cut ends of pipes shall be square and even, without damage to the pipe or coating. Cut ends, including cut ends of the piece not immediately required, shall be trimmed and chamfered to suit the type of joint and in such a manner that elastomeric joint rings will not be damaged by the cut end.
(3) Pipes requiring to be cut to form closing lengths shall not be cut until adjacent pipes have been laid and jointed and the length to be cut can be accurately measured.
(4) The permission of the Project Manager shall be obtained before pipes provided by the Employer are cut. Only those pipes, which in the opinion of the Project Manager are suitable for cutting on Site, shall be cut. All off-cuts shall be used for the permanent work unless in the opinion of the Project Manager this is not practicable.

	15.8.2. 
	Drilling pipes
	(1) Pipes for water supply pipe works shall be drilled for small diameter connections using purpose made drilling and tapping equipment.
(2) The threads of screw joints shall be painted before assembly with two coats of bituminous paint and shall be wrapped with three turns of spun yarn or other material approved by the Project Manager.

	15.9. 
	Jointing pipes
	

	15.9.1. 
	Jointing pipes
	(1) Pipes for water supply pipe works shall be jointed in accordance with the manufacturer’s recommendations and using jointing equipment and jointing materials recommended by the manufacturer and agreed by the Project Manager.
(2) The Contractor shall inspect pipes, joints, fittings and valves, including internal and external coatings, immediately before and after jointing. Deleterious material shall be removed and damage shall be repaired immediately before and after jointing. Potable water shall be used for washing. Surfaces that are to be jointed and jointing materials shall be cleaned immediately before jointing.
(3) All joints in pipelines shall be watertight.
(4) The widths of gaps at joints shall be in accordance with the manufacturer’s recommendations and shall be achieved by marking the outside of the pipe, by using metal feelers or by other methods agreed by the Project Manager. The position of elastomeric joint rings shall be checked by using metal feelers after jointing.
(5) Gaps at joints in pipes shall be protected after jointing by methods agreed by the Project Manager to prevent dirt, stones or other material entering the joint.
(6) Bolts holes in flanged joints and joints incorporating bolted components shall be correctly orientated before the bolts are tightened. The correct size of bolts and nuts shall be used. Bolt threads shall be lubricated and bolts shall be tightened using the correct size of spanner. Bolts shall be tightened in diametrically opposite pairs working around the bolt circle until all bolts are tightened to the torque recommended by the manufacturer.
(7) Bolt holes in flanged joints shall be orientated symmetrically about the vertical diameter with no bolt-holes on the vertical diameter. Elastomeric joint rings shall be the correct size and shall not protrude into the bore of the pipe. The rings may be temporarily fixed to the face of the flange using a minimum amount of adhesive of a type recommended by the manufacturer.   Jointing compound or paste shall not be used.

	15.9.2. 
	DI pipes with push-in joints
	DI pipes with push-in joints for water supply pipe works shall be jointed by smearing the spigot end of the pipe with lubricant and placing the elastomeric joint ring in position inside the groove of the socket end of the laid pipe. The spigot end of the pipe shall be placed in the socket end of the laid pipe and pushed home.

	15.9.3. 
	DI pipes with mechanical joints
	(1) DI pipes with mechanical joints for water supply pipe works shall be jointed
(2) The elastomeric joint ring and the ends of the pipe shall be smeared with lubricant over a distance recommended by the manufacturer.
(3) The gland and the elastomeric joint ring shall be placed in position on the spigot end of the pipe.
(4) The spigot end of the pipe shall be placed in the socket end of the laid pipe before the bolts are tightened.

	15.9.4. 
	Welding joints in steel pipes
	(1) Welding of joints in steel pipes for water supply pipeworks shall be carried out by the metal-arc process in accordance with BS 2633 and BS 4515.
(2) Butt welding shall not be used for jointing plain-ended pipes other than for gusseted bends unless approved by the Project Manager. If approved, the ends of the pipes shall be prepared in accordance with BS 534 and BS 2633 and welding shall be carried out in accordance with BS 4515.
(3) Records of welding operations shall be kept by the Contractor on the Site and shall be available for inspection by the Project Manager at all times. Records shall contain the following details:
· Date,
· Names of welders,
· Location of welding operation, and
· Electrodes used in making each weld.

	15.9.5. 
	Steel pipes with spigot and socket joints
	(1) Steel pipes with spigot and socket joints for water supply pipe works shall be jointed
(2) Pipes not exceeding DN 700 shall be welded externally. Pipes exceeding DN 700 shall be welded internally and shall then be welded externally with a sealing weld.
(3) Loose scale, slag, rust, paint and other deleterious material shall be removed from parts of pipes to be welded by wire brushing or by other methods agreed by the Project Manager. The parts shall be kept clean and dry before welding.
(4) A double-run convex fillet weld shall be used for pipes not exceeding DN 900 and a triple-run convex fillet weld shall be used for pipes exceeding DN 900.  The leg length of the fillet as deposited shall be at least the same as the full thickness of the pipe wall. The actual throat depth shall not be less than seven-tenths, and shall not exceed nine-tenths, of the minimum leg length as deposited.
(5) Deposition of the weld metal shall be carried out in such a manner that all welds have adequate root fusion and are of good, clean metal, free from cracks, gas holes, slag intrusion and other impurities. The surface of the weld shall have an even contour with a regular finish and shall indicate proper fusion with the parent metal. Slag shall be removed from each weld by light hammering with a chipping hammer and by wire brushing.
(6) Welds that contain cracks or other cavities or defects or in which the weld metal overlaps on to the parent metal without proper fusion shall be cut out and the joints shall be rewelded.

	15.9.6. 
	Steel pipes with welded steel collar joints
	Steel pipes with welded steel collar joints for water supply pipe works shall be jointed by leaving a gap not exceeding 75 mm between the ends of the pipes to be jointed. A split steel collar shall be placed centrally around the ends of the pipes. The collar shall be at least the same thickness as the pipe wall and shall be approximately 300 mm long. The end of each pipe shall be fillet welded to the collar

	15.9.7. 
	Steel pipes with couplings and flange adapters
	(1) Steel pipes with slip-on type couplings and flange adapters for water supply pipe works shall be jointed.
(2) Protective wrappings shall be removed from the ends of plain ended pipes to be jointed and shall be replaced by:
· Epoxy or plastics based coating of a proprietary type approved by the Project Manager.
(3) The pipe shall be finished to an even, smooth surface free from distortion to allow the components of the coupling or flange adapter to be correctly positioned and jointed.
(4) The coupling or flange adapter shall be placed in position on the plain end before the bolts are tightened.

	15.9.8. 
	uPVC pipes with push-in joints
	uPVC pipes with push-in joints for water supply pipe works shall be jointed.

	15.9.9. 
	uPVC pipes with solvent welded joints
	uPVC pipes with solvent welded joints for water supply pipe works shall be jointed by applying solvent cement to the pipes to be jointed and pushing the pipes home. Excess solvent shall not be applied and surplus solvent shall be removed after jointing. Solvent welded pipes jointed outside the trench shall not be placed in the trench until the solvent setting period recommended by the manufacturer has elapsed.

	15.9.10. 
	GI pipe joints
	GI pipes for water supply pipe works shall be screw jointed using a threaded coupler. The surface of the pipe and coupler shall be cleaned and the threads shall be painted with two coats of bituminous paint. The pipe thread shall be wrapped with three turns of spun yarn or other material approved by the Project Manager and the joint tightened using purpose made tools. Coal tar compounds or lead-based paint shall not be used. Locking nuts to branch connections shall be tightened. Branch connections shall not protrude inside the pipe.

	15.10. 
	Making flanged joints
	

	15.10.1. 
	Making flanged joints
	(1) Both pipes and/or fittings to be joined together shall be independently supported and properly aligned. After placing the gasket in position, the bolts shall be tightened to avoid severe overstressing of the flange. If it is necessary to dismantle the flanged joint, the bolts shall be slackened in the reverse sequence to that used for tightening.
(2) When flanges other than polyethylene flanges are tightened, the bolts shall be tightened with a torque not exceeding the corresponding value specified in Table 16.4(a), (b) or (c) as appropriate. If the joint is not sealed after applying the specified torque, then the bolts shall be tightened with the torque increased by 10%. This procedure will be repeated until the joint is sealed. A final tightening shall then be applied with a further 10% increase in torque.
(3) When polyethylene flanges are tightened, the bolt torque shall be in accordance with manufacturer's recommendations or in the absence of such recommendations to the limits as shown in Table 16.4 (d). Bolts shall be tightened by means of a torque wrench.

	15.11. 
	Protection to steel flanged joints, slip-on type couplings and flange adapters
	(1) Steel flanged joints, slip-on type couplings and flange adapters in steel pipes for water supply pipe works shall be protected. Protection shall be carried out after jointing is complete.
(2) The joint, including bolts and nuts, shall be cleaned to remove all moisture, dirt, oil, grease and deleterious material. Bolts and nuts shall be painted with two coats of bituminous paint and the joint shall be coated with primer. Mastic filler shall be applied in such a manner that all depressions, corners and voids between the bolts and nuts are filled and a smooth surface is available on which to apply the anticorrosion tape.
(3) At least two layers of anticorrosion tape shall be applied to all parts of the joint and to the adjacent pipe for at least 200 mm beyond each end of the joint. The tape shall be applied in accordance with the manufacturer’s recommendations and shall be wrapped spirally around the joint and pipe with at least 55% overlap per spiral.
(4) The tape shall be moulded manually after application to take up the contours of the parts being protected.


Table 15.4(a): Approximate bolt torques (PN 10 Flanged Joints) Using rubber, cork, or paper millboard gaskets (3 mm thick only)
	Nominal Size DN (mm)
	Approximate Bolt Torque (Nm)

	
	To seal at 5 bar
	To seal at 10 bar
	To seal at 16 bar

	80
	55
	55
	55

	100
	55
	60
	65

	150
	90
	90
	95

	200
	95
	105
	110

	250
	90
	95
	105

	300
	95
	105
	115

	350
	90
	100
	110

	400
	125
	135
	150

	450
	120
	130
	145

	500
	125
	135
	155


Table 15.4(b): Approximate bolt torques (PN 16 Flanged Joints (DN 80 - 600)) Using rubber, cork, or paper millboard gaskets (3 mm thick only)
	Nominal size DN (mm)
	Approximate Bolt Torque (Nm)

	
	To seal at 5 bar
	To seal at 10 bar
	To seal at 16 bar
	To seal at 20 bar
	To seal at 25 bar

	80
	55
	55
	55
	60
	60

	100
	55
	60
	65
	65
	65

	150
	90
	90
	95
	100
	110

	200
	85
	90
	90
	95
	105

	250
	115
	125
	130
	140
	145

	300
	120
	130
	145
	150
	170

	350
	115
	130
	140
	150
	160

	400
	145
	160
	175
	190
	215

	450
	140
	155
	170
	185
	210

	500
	170
	190
	215
	235
	275


Table 15.4 (d): Typical bolt torques for polyethylene flanges
	Nominal PE Size (mm)
	Equivalent Size of Metal Flange (mm)
	No. of Bolts
	Torque Required (Nm)

	63
	50
	4
	35

	90
	80
	8
	35

	125
	100
	8
	35

	180
	150
	8
	60

	250
	250
	12
	100



	
	
	Bolt tightening sequence: Sketch No. 22.1
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	For sizes having 12 bolts or more, it is recommended two jointers work simultaneously on diametrically opposite bolts. Each jointer tightens the first nut in the first quadrant then the first nut in the second quadrant, returns to the second nut in the first quadrant and so on.

	15.12. 
	Thrust and anchor blocks
	(1) The bearing face, and other faces stated in the Contract, of concrete thrust and anchor blocks for water supply pipe works shall be cast directly against undisturbed ground. The faces of excavations shall be trimmed to remove loose material before concreting. Excess excavation and working space shall be filled with concrete of the same Grade as the block.
(2) Internal pressure shall not be applied to the pipeline until thrust and anchor blocks have developed the specified grade strength.

	15.13. 
	Concrete bed, haunch and surround
	(1) Concrete bed, haunch and surround to pipelines for water supply pipe works shall be constructed as stated in (2) to (5) of this Clause.
(2) Pipes shall be supported at the required level by Grade 20 precast concrete wedges, blocks or cradles or by other methods agreed by the Project Manager. One support shall be placed adjacent to each end of each pipe and the spacing between supports shall not exceed 3 m. Compressible sheeting shall be placed between the pipes and supports.
(3) Flexible joints shall be formed in concrete bed, haunch and surround at flexible joints in pipelines. Joint filler shall be placed next to the flexible joint in the pipeline and shall extend for the complete thickness of the bed, haunch and surround.
(4) Polyethylene sheeting shall be placed on the trench bottom before concreting.
(5) Concrete shall be placed evenly over the complete width of the bed and over the complete length of the pipe being concreted up to a level of 25 mm below the underside of the pipe. Concrete shall then be placed on one side of the pipe only and worked under the pipe until the concrete spreads under the pipe. Concrete shall then be placed equally on both sides of the pipe to the specified level.

	15.14. 
	Tolerances
	

	15.14.1. 
	Tolerances : pipelines
	The line and level of pipelines for water supply pipe works shall be within 25 mm of the specified line and level.

	15.15. 
	Cleaning and sterilisation of pipelines
	(1) Fresh water and potable water pipelines for water supply pipe works shall be cleaned and flushed through with potable water. Cleaning and flushing shall be carried out after:
· The complete pipeline, or parts of the pipelines permitted by the Project Manager, has been tested,
· Temporary Works required for testing have been removed, and
· Parts of the pipeline removed for testing have been reconnected.
(2) The pipeline shall be completely filled with water that has been dosed with a homogeneous solution of sterilising chemicals such that the final concentration of free chlorine in the water is at least 30 ppm. The water shall be left in the pipeline for at least 24 hours.
(3) After the 24-hour period, the pipeline shall be drained down and the sterilising water shall be flushed out using potable water until the concentration of the remaining chlorine is less than 1 ppm.
(4) Unless otherwise permitted by the Project Manager, pipelines shall be cleaned and sterilised not more than 7 days before the pipeline is handed over.

	15.16. 
	Connection to existing water mains
	(1) Where connections to existing water mains are specified in the Contract, whether to be done by others or by the Contractor, the Contractor shall excavate inspection pits to determine the locations and levels of the existing water mains as directed by the Project Manager. The Project Manager may adjust the lines and levels of the proposed water mains to suit the lines and levels of the existing water mains.
(2) Where connections to existing water mains are specified in the Contract to be done by others, the Contractor shall lay and terminate the proposed water mains approximately 2 m from the existing water mains or as directed on Site by the Project Manager.

	15.17. 
	Identification tapes for water mains
	(1) Identification tapes for water mains shall be as existing standards and regulations
(2) A sample of the proposed identification tape of a minimum length of 1 metre shall be submitted to the Project Manager for approval at least 14 days before the relevant work starts.
(3) During the backfilling of pipe trenches, the fill material shall be properly levelled and compacted to prepare for the laying of the identification tapes on a flat surface.
(4) Identification tapes shall be laid continuously along all water mains with the printed pattern facing upward. Wherever lapping is required, a minimum overlapping length of 300 mm shall be provided at each lap position. Identification tapes shall be temporarily secured in position before further backfilling.
(5) Identification tapes shall terminate at the external faces of chambers and pits.

	15.18. 
	Detectable warning tape for non-metallic water mains
	(1) Detectable warning tape  for buried non-metallic water mains shall be a polyethylene tape with a continuous aluminium foil inside as existing standards and regulations
(2) At the commencement of the Contract, the Contractor shall submit a 1 m (minimum) long sample of proposed detectable warning tape to the Project Manager for approval.
(3) Detectable warning tapes shall be laid continuously along all new buried non-metallic water mains and be used in conjunction with the identification tapes. Detectable warning tapes shall be placed directly on top of the non-metallic water mains with the printed pattern facing upward and fixed onto the pipe bodies using adhesive tapes at regular intervals of 5 m (approx.). Identification tapes shall then be placed at 300 mm above the crown of the water mains during backfilling.
(4) Wherever lapping is required, a minimum overlapping length of 300 mm shall be provided. At the lap, detectable warning tapes shall be jointed together by either 2 no. stainless steel crimps or a stainless steel clamp. The stainless steel crimps/clamp shall pierce through the plastic covering of the tapes to make direct contact with the aluminium foils.
(5) Any change in direction of the detectable warning tape to suit the alignment of the water main shall be achieved by folding the tape and stapling the laps with stainless steel crimp(s). For tee connection of the water main, the tee joint of the detectable warning tape shall be formed by joining two tapes together perpendicularly using a stainless steel clamp.
(6) Terminal connection points shall be provided at the internal face of valve pits at regular spacing not exceeding 200 m.  The detectable warning tape shall be brought to the surface within such valve pit and mounted to the pit wall to form a terminal connection point by means of a stainless steel clamp and rawl bolts. Further, the tape shall be folded to by-pass the valve in order to avoid interfering the normal open-close operation of the valve.
(7) The deposition and compaction of fill material to pipe trenches shall be carried out in such a manner as to enable the detectable warning tapes and identification tapes to be laid properly. During the backfilling of pipe trenches, the fill material shall be properly deposited, leveled and compacted to prepare for the laying of these tapes.

	SECTION 16 WATER RETAINING STRUCTURES

	16. 
	Water retaining structure

	16.1. 
	General
	

	16.1.1. 
	General requirements
	The works and materials specified in the clauses below shall comply with the sections stated, unless otherwise stated in this Section.

	16.2. 
	Materials
	

	16.2.1. 
	Sliding layers
	Sliding layers below floor slabs of water retaining structures shall be of a proprietary type of polyethylene sheeting approved by the Project Manager. Polyethylene sheeting shall be impermeable and shall have a nominal thickness of 1.1 mm.

	16.3. 
	Submissions
	

	16.3.1. 
	Particulars of sliding layers
	Particulars of the source and type of proposed sliding layers for water retaining structures shall be submitted to the Project Manager for approval at least 14 days before the first delivery of the sliding layer to the Site.

	16.3.2. 
	Particulars of materials and methods of construction for water retaining structures
	(1) The following particulars of the proposed materials and methods of construction for water retaining structures shall be submitted to the Project Manager:	
· Sequence and method of concreting bays in floor slabs, walls and roof slabs and in columns and footings,
· Details of alternative locations of construction joints if required,
· Details of type and size of water stops at construction joints and box-outs,
· Sequence and method of testing roofs for water tightness, and
· Details of method of testing water retaining structures for water tightness including:
· Arrangement of pumps and equipment
· Source of water
· Equipment for measuring fall in water level
· Device for dampening the oscillatory motion of the water surface
· Filling rate
- Method of correction for evaporation and rainfall.
(2) The particulars shall be submitted to the Project Manager at least 28 days before the relevant work starts.

	16.3.3. 
	Samples of sliding layers
	Samples of the proposed sliding layers for water retaining structures shall be submitted to the Project Manager at the same time as particulars of the sliding layer are submitted.

	16.4. 
	Storage of materials
	

	16.4.1. 
	Storage of sliding layers
	Sliding layers for water retaining structures shall be stored in accordance with the manufacturer’s recommendations in a dry weatherproof store.

	16.5. 
	Drainage systems
	Measures shall be taken to prevent concrete and deleterious material from being deposited in drainage systems under floors and on roofs of water retaining structures. After construction and before testing, the drainage system shall be thoroughly cleaned by rodding and flushing to remove any deleterious material that may impede the flow of water into or through the drainage system. The lines and levels of drainage systems shall be within 20 mm of the specified horizontal alignment and within 10 mm of the specified vertical alignment.

	16.6. 
	Water retaining structures
	

	16.6.1. 
	Laying sliding layers
	Polyethylene sheeting in sliding layers below floor slabs of water retaining structures shall be laid flat without creases. Laps shall be at least 225 mm and there shall be no gaps at the edges of bays.

	16.6.2. 
	Floor slabs of water retaining structures
	If reinforcement is continuous across the joint between bays in the floor slab of water retaining structures, the bays shall be concreted contiguously, in sequence, with a minimum period of 48 hours between completion of concreting one bay and commencement of concreting the adjacent bay.

	16.6.3. 
	Walls of water retaining structures
	(1) If reinforcement is continuous across the joint between bays in the wall of water retaining structures, the bays shall be concreted contiguously, in sequence, with a minimum period of 72 hours between the completion of concreting the lift in one bay and commencement of concreting the adjacent lift in the adjacent bay.
(2) Unless otherwise permitted by the Project Manager the first lift in each bay in the walls of water retaining structures shall be concreted not more than 7 days after completion of concreting the adjacent base of the wall. Individual lifts shall be concreted in one continuous operation without cold joints, whether or not the full height of the wall is concreted in one lift. If the full height of the wall is not placed in one lift, succeeding lifts shall be concreted within 7 days of concreting of the adjacent lift unless otherwise permitted by the Project Manager.

	16.6.4. 
	Roof slabs of water retaining structures
	If reinforcement is continuous across the joint between bays in the roof slab of water retaining structures, the bays shall be concreted contiguously, in sequence, with a minimum period of 48 hours between completion of concreting one bay and commencement of concreting the adjacent bay.

	16.6.5. 
	Built-in pipes in water retaining structures
	Puddle flanges on built-in pipes in water retaining structures shall be located centrally within the formwork. Water stops shall be fixed around the perimeter of box-outs to the built-in pipes.

	16.7. 
	Protection of water retaining structures
	(1) Immediately after the roof slab of water retaining structures has been tested, the slab shall be protected with damp sacks or by other methods agreed by the Project Manager from exposure to conditions that may affect the slab. The protection shall be continued until the roof drainage system has been constructed or the fill material has been deposited and compacted.
(2) Materials shall not be stockpiled on roof slabs of water retaining structures. Constructional Plant or other vehicles shall not stand or run on floor slabs or roof slabs of water retaining structures unless permitted by the Project Manager.

	16.8. 
	Deposition of fill material
	(1) Fill material shall not be deposited behind sections of walls of water retaining structures until at least 7 days after completion of concreting to the section of wall.
(2) Fill material shall be spread out evenly and shall not be stockpiled on roofs to water retaining structures. Weed killer or other chemicals shall not be applied to fill material on the roofs of water retaining structures for potable or fresh water.
(3) Deposition of fill material on or adjacent to water retaining structures shall be carried out after the water tightness test on the structure has been completed, unless otherwise permitted by the Project Manager.

	16.9. 
	Cleaning and sterilisation of water retaining structures
	(1) Immediately before water retaining structures are tested for water tightness, all dust, debris, unused materials and equipment shall be removed from the structure and the interior of the structure shall be washed and brushed down with water.
(2) Water for washing water retaining structures for potable or fresh water shall be fresh, potable water incorporating a mixture of sterilising chemicals added before the structure is washed at a concentration instructed by the Project Manager. The structure shall be maintained in a clean condition after cleaning.

	SECTION 17 BUILDING WORKS

	17. 
	Building works

	
	PART 1: ASPHALT ROOFING

	17.1. 
	Materials
	

	17.1.1. 
	Mastic asphalt
	Mastic asphalt for asphalt roofing shall comply with BS 6925, Type R988 or BS 6577, Type R1162.

	17.1.2. 
	Isolating membrane
	Isolating  membrane  for  asphalt  roofing  shall  be  black  sheathing  felt complying with BS 747, Class 4A(i) and shall weigh at least 17 kg per 810 mm wide by 25 m long roll.

	17.1.3. 
	Bitumen dressing compound
	Bitumen dressing compound for asphalt roofing shall be cut-back bitumen, Grade 25 sec or other grade approved by the Project Manager and shall comply with the following:
Bitumens for road purposes : BS 3690: Part 1
Bitumens for industrial purposes: BS 3690: Part 2.

	17.1.4. 
	Bituminous paint
	Bituminous paint for asphalt roofing shall comply with BS 6949.

	17.1.5. 
	Sand
	Sand for finishing the surface of asphalt roofing shall be fine, clean sand and shall be graded such that 100% passes a 600 m BS test sieve and 100% is retained on a 300 µm BS test sieve.

	17.1.6. 
	Stone chippings
	Stone chippings for asphalt roofing shall be white stone chippings and shall be graded such that 100% passes a 5 mm BS test sieve and 100% is retained on a 2.36 mm BS test sieve.

	17.1.7. 
	Reflective paint
	Reflective paint for asphalt roofing shall be of a proprietary type approved by the Project Manager and shall be a bituminous-based aluminium paint or a paint compatible with bituminous surfaces.

	17.1.8. 
	Metal lathing
	Metal lathing for asphalt roofing shall be zinc coated or stainless steel expanded metal lathing complying with BS 1369: Part 1. The reinforcement shall be at least 10 mm short way of mesh and shall be at least 0.46 mm thick.

	17.2. 
	Submissions
	

	17.2.1. 
	Particulars of asphalt roofing
	(1) The following particulars of the proposed materials and methods of construction for asphalt roofing shall be submitted to the Project Manager:
· Name of specialist sub-contractor,
· A certificate for each material for asphalt roofing showing the manufacturer’s name, the date and place of manufacture including results of tests on mastic asphalt for
· Hardness number, and
· Binder content and grading of mineral aggregate.
(2) The particulars, including certificates, shall be submitted to the Project Manager at least 14 days before asphalt roofing work starts. Certificates for mastic asphalt shall be submitted for each batch of mastic asphalt delivered to the Site.

	17.2.2. 
	Samples of materials
	Samples of the following proposed materials shall be submitted to the Project Manager at the same time as particulars of the material are provided:
· Mastic asphalt,
· Sand, and
· Stone chippings.

	17.3. 
	Storage of materials
	Isolating membrane, bitumen dressing compound, bituminous paint, sand, stone chippings, reflective paint and metal lathing shall be stored in a dry weatherproof store.

	17.4. 
	Asphalt roofing work
	

	17.4.1. 
	Heating asphalt
	(1) Mastic asphalt for asphalt roofing shall be gradually heated in a purpose made mixer to a temperature until it flows but not exceeding 230°C. The asphalt shall be continuously agitated such that local overheating is prevented during heating and until it has been discharged for use.
(2) The molten asphalt shall be transported in buckets that have been coated with cement. Ashes or oil shall not be used for coating buckets and other equipment.

	17.4.2. 
	Laying mastic asphalt
	(1) Asphalt work for asphalt roofing shall be carried out in accordance with CP 144: Part 4.
(2) Mastic asphalt shall be laid on a clean dry surface using wood or metal gauges to ensure the correct thickness of each coat. Two coats of equal thickness to a total thickness of at least 20 mm shall be laid on horizontal roof surfaces and on slopes not exceeding 30°. Two coats of equal thickness to a total thickness of at least 13 mm shall be laid to skirtings, upstands and drips and on slopes exceeding 30°.
(3) Joints in successive coats shall be staggered by at least 150 mm.
(4) If blows due to entrapment of moisture or air are formed during laying, the affected parts shall be pierced and made good while the surrounding asphalt is warm.

	17.4.3. 
	Laying isolating membrane
	Black sheathing felt for asphalt roofing shall be laid on a dry surface and shall not be sealed to the structure on slopes less than 30°to the horizontal. Laps of at least 75 mm shall be formed at joints.

	17.4.4. 
	Forming angles
	(1) Internal angles between horizontal and vertical surfaces on asphalt roofing shall be formed with stout asphalt fillets. The fillets shall be at least 50 mm on face and shall be continuous with the surfaces.
(2) The specified total thickness of asphalt shall be maintained at external angles between horizontal and vertical surfaces or between sloping surfaces.

	17.4.5. 
	Forming skirtings
	Skirtings shall be formed in asphalt roofing and shall be at least 150 mm high above roof finishes. The top edge shall be splayed and tucked into a groove at least 25 mm deep and 25 mm wide.

	17.4.6. 
	Dressing to rainwater outlets
	Asphalt roofing shall be neatly dressed into rainwater outlets and sealed. Metal surfaces in contact with the asphalt roofing shall be cleaned and primed with one coat of bituminous paint before the asphalt is laid. Flashings to rainwater outlets shall be embedded in the first coat of the asphalt and then the second coat shall be applied.

	17.4.7. 
	Dressing to pipes through roofs
	Asphalt roofing and isolating membrane shall be neatly dressed around sleeves to pipes passing through roofs. The dressing shall be at least 150 mm high and shall have a stout asphalt angle fillet at the bottom. Metal surfaces in contact with the asphalt roofing shall be cleaned and primed with one coat of bituminous paint before the asphalt is laid.

	17.4.8. 
	Finishing roof surfaces
	Immediately after asphalt laying to asphalt roofing is complete, the roof surfaces shall be well rubbed with a clean wood float and fine clean sand.

	17.4.9. 
	Solar protection
	(1) Roof surfaces to which stone chippings are to be applied shall be dressed with bitumen dressing compound applied at a rate of 3 kg/m. The surfaces shall be dressed immediately with stone chippings lightly rolled in at a rate of 15 kg/m Loose chippings shall be removed.
(2) Reflective paint to asphalt roofing shall be applied in two coats at the rate recommended by the manufacturer.

	
	PART 2: CARPENTRY AND JOINERY

	17.5. 
	Materials
	

	17.5.1. 
	Timber for carpentry and joinery
	(1) Timber for carpentry and joinery shall be of mature growth and shall be seasoned and free from large, loose or dead knots, wood wasp holes, infestation, splits and other defects which will reduce the strength or produce blemishes. The moisture content in timber at the time of fabrication shall not exceed the following:
· Internal timber for use in air conditioned premises	: 12%
· Other internal timber: 16%
· Timber with one face to the exterior of the building and one face to the interior: 18%
· External timber: 20%.
(2) Hardwood shall be a hardwood approved by the Project Manager. The density of hardwood other than teak shall be at least 720 kg/m3 at 15% moisture content. The density of teak shall be at least 650 kg/m3 at 15% moisture content.
(3) Hardwood or teak shall only be used in special circumstances under the direction of the Project Manager.
(4) Softwood shall be an available wood in the Maldives and approved by the Project Manager
(5) Plywood shall comply with BS 6566: Parts 1 to 8. Grade 1 veneer plywood shall be used for natural finishes and shall be hardwood. Grade 2 veneer plywood shall be used for painted finishes
(6) Timber either softwood or hardwood shall be obtained from a reliable source. Hardwood of unknown species or from unidentified sources are expressly prohibited.

	17.5.2. 
	Nails, screws and plugs
	(1) Nails for carpentry and joinery shall be steel nails.
(2) Screws shall be brass, stainless steel, alloy or other non-corroding metal approved by the Project Manager and shall have countersunk heads.
(3) Plugs for fixing to hard materials shall be of a proprietary type approved by the Project Manager and shall be plastic, soft metal, fibre or similar material.

	17.5.3. 
	Wood preservative
	(1) Wood preservative for carpentry and joinery shall be of a proprietary type approved by the Project Manager. Wood preservative that will be completely concealed or not decorated shall be an exterior grade and colourless. Wood preservative that is likely to be exposed to or in contact with painted finishes shall be coloured and suitable for over-painting.
(2) Wood preservative shall be applied in a manner that is not hazardous to health and adhered strictly to the manufacturer’s instructions.

	17.5.4. 
	Adhesive
	(1) Adhesive for timber for internal use shall be synthetic resin adhesive classified as moisture resistant and moderately weather-resistant in accordance with BS 1204: Part 1. Adhesive for timber for internal use under very damp conditions or for external use shall be synthetic resin adhesive classified as weather-proof and boil-proof in accordance with BS 1204: Part 1.
(2) Adhesive for plywood for external use or in areas of high humidity shall be phenol formaldehyde resin adhesive classified as weather-proof and boil-proof in accordance with BS 1203. Adhesive for plywood for other uses shall be resin adhesive classified as moisture resistant and weather resistant in accordance with BS 1203.

	17.6. 
	Submissions
	

	17.6.1. 
	Particulars of timber
	(1) The following particulars of the proposed timber for carpentry and joinery shall be submitted to the Project Manager:
· The species and country of origin;
· The name of the concessions or plantations from which these timbers originate;
· Shipping documents 
· A certificate for each type of timber showing the source of the timber and showing that the timber complies including results of tests for
· Density, and
· Moisture content.
(2) The particulars shall be submitted to the Project Manager at least 14 days before the first delivery of the timber to the Site. The particulars shall be submitted for each batch of the timber delivered to the Site.

	17.6.2. 
	Samples of materials
	Samples of the following proposed materials shall be submitted to the Project Manager at the same time as particulars of the timber are submitted:
· Hardwood, softwood and plywood, and
· Nails, screws and plugs.

	17.7. 
	Storage of materials
	Timber shall be stored in a dry, weatherproof and well ventilated store with a raised floor.

	17.8. 
	Carpentry and joinery work
	

	17.8.1. 
	Treatment to timber
	(1) Unexposed surfaces of timber doors and windows, including backing, fillets, backs of door and window frames, shall be treated with two coats of wood preservative before fixing or bedding in. Door and window frames shall be knotted and shall receive at least one coat of primer before being fixed in position.
(2) Hidden faces of built-in timber shall be treated with two coats of wood preservative before being assembled and fixed in position.

	17.8.2. 
	Finish to timber
	Planed timber shall be used for all surfaces of carpentry and joinery. Exposed surfaces shall have a fine glass papered finish and arises shall be rounded to a radius of 1 mm.

	17.8.3. 
	Framed timber
	(1) Faces of framed joints of timber shall be square and shall be driven together to give a close accurate fit.
(2) Timber shall be prepared and framed up with dry joints and stored until required for fixing in position. Before fixing, all joints shall be opened up, put back together with white lead and wedged up. Sections that have warped or developed shakes or other defects shall be replaced.

	17.8.4. 
	Running bonded joints
	Running bonded joints in timber shall be cross-tongued using teak tongues. Double tongues shall be used for work exceeding 40 mm thick.

	17.8.5. 
	Building-in timber
	Timber sections shall be screwed or nailed to the backing that shall be plugged. The location of concealed services shall be checked before fixing timber sections to walls and other surfaces.

	17.8.6. 
	Nailing Nail heads
	Timber sections that are split when nailing shall be replaced, shall be punched below timber surfaces.

	17.8.7. 
	Fixing screws
	(1) Timber sections shall be screwed in drilled pilot holes.
(2) Screws shall be inserted to their full depth with a screwdriver, and hammers shall not be used.
(3) Screw heads shall be countersunk at least 5 mm below timber surfaces. Colour and grain matched pellets cut from similar timber shall be fixed in with adhesive and finished off flush with the surrounding surface.

	
	PART 3: GLAZING

	17.9. 
	Materials
	

	17.9.1. 
	Glass
	(1) Glass shall comply with BS 952 and be of a proprietary type approved by the Project Manager. Glass shall be free from bubbles, smoke wanes, air holes, scratches and other defects and shall be cut to the required size with clean undamaged edges and surfaces which are not disfigured.
(2) Clear float glass shall be used for glazing unless otherwise stated in the Contract.
(3) Sheet glass shall be clear sheet glass and shall be at least 3 mm thick.
(4) Reinforced glass shall be of standard quality. The glass shall have a nominal thickness of 6 mm and shall have square wire mesh electrically welded at each intersection.
(5) Hollow pressed glass blocks shall have a pattern approved by the Project Manager and shall have radius corner blocks to match.
(6) Glass blades for fixed and adjustable louvres shall have a nominal thickness of 6 mm. The edges shall be parallel and shall be ground to remove sharp arrises.

	17.9.2. 
	Putty
	Putty for glazing to metal, hardwood and softwood shall be a proprietary type approved by the Project Manager.

	17.9.3. 
	Bituminous paint
	Bituminous paint for cut edges of wired glass shall comply with BS 6949.

	17.10. 
	Submissions
	

	17.10.1. 
	Samples of materials
	Samples of each proposed type of glass shall be submitted to the Project Manager at least 14 days before glazing starts.

	17.11. 
	Storage of materials
	

	17.11.1. 
	Storage of glass and putty
	(1) Glass shall be stored vertically in a dry weatherproof store with a raised floor. Glass shall be kept clean and dry and shall be protected from exposure to condensation and moisture.
(2) Putty shall be stored in sealed containers which shall be marked to identify the contents and protected from exposure to conditions which may adversely affect the putty all in accordance with the manufacturer’s recommendations. The putty shall not be used after the recommended shelf life has been exceeded.

	17.12. 
	Glazing work
	(1) Glazing work shall be carried out in accordance with BS 6262. External glazing shall be weather-tight on completion.
(2) Frames and beading shall be cleaned and primed before glazing as stated in Part 6 of this section.
(3) Directionally patterned or wired glass shall be set with the pattern or wires parallel to the surround and aligned with adjacent panes. Cut edges of wired glass shall be painted with one coat of bituminous paint.
(4) Edge clearances shall be at least 3 mm and shall be equally spaced around each pane.
(5) Putty edge covers shall be as stated in Table 17.1.
(6) Setting and location blocks shall be used for panes of glass exceeding 0.2 m2. The blocks shall be located in accordance with BS 6262 and shall be at least 30 mm from the corners of the frame.
(7) Back putty shall be finished flush with the frame on top edges and sides, and at 45° on bottom edges. There shall be no metal-glass or wood-glass contact, and no voids or spaces in the putty.
(8) Glass shall be secured to wood surrounds by glazing sprigs at a maximum spacing of 450 mm and shall be secured to metal surrounds by spring clips. Glazing sprigs and spring clips shall be provided by the manufacturer of the surround.
(9) Back putty shall be of regular thickness and at least 2 mm thick. Front putty shall be formed to a triangular fillet stopping 2 mm short of sight lines. Opening lights shall be kept closed until the putty has hardened.
(10) Putty shall be primed and painted as soon as it has hardened.
(11) Timber beading shall be bedded in putty and secured with countersunk brass screws and cups. Screws and cups shall be at a maximum spacing of 200 mm and shall not be more than 75 mm from each corner.
(12) Metal beading shall be supplied with the frames and shall be fixed in accordance with the manufacturer’s recommendations.
(13) Gaps between glass and beading shall be sealed with putty.



Table 17.1: Edge covers for glazing
	Area of glass (m )
	Edge cover (mm)

	not exceeding 0.5
	5

	Exceeding 0.5 and not exceeding 1.5
	9

	Exceeding 1.5 and not exceeding 4.0
	12



	
	PART 4: PLUMBING GENERAL

	17.12.1. 
	Licensed plumber
	Plumbing shall be carried out by a licensed plumber.

	17.12.2. 
	Taps, valves and fittings
	Taps, valves and fittings shall be of a proprietary type approved by Water Supplies Department. Red lead jointing materials shall not be used.

	17.13. 
	Materials
	

	17.13.1. 
	Pipework for plumbing
	(1) Cast iron waste and ventilating pipes and fittings shall comply with BS 416 and shall have Type A or Type B sockets without ears. Holderbats shall be cast iron with 8 mm brass bolts and nuts or galvanized mild steel, which shall comply with BS EN ISO 1461: 1999 or otherwise approved by the Project Manager, with cadmium plated bolts.
(2) Plastic rainwater pipes not exceeding 80 mm diameter, gutters and fittings shall comply with BS 4576: Part 1. Internal pipework, external pipes exceeding 80 mm diameter and fittings shall comply with BS 4514. Plastic roof outlets shall be of a proprietary type approved by the Project Manager and shall be provided with a sealing flange and screw fixed flat or domed grating.
(3) Plastic soil and ventilating pipes and fittings shall comply with BS 4514. Plastic waste pipes shall comply with BS 5255.
(4) Plastic pipes for cold water shall be unplasticized PVC pipes complying with BS 3505 and shall have a pressure rating of Class D, or higher, as stated in the Contract. Fittings shall comply with BS 4346: Part 1, BS 4346 Part 2 and BS 4346: Part 3.
(5) Copper pipes shall comply with BS 2871: Part 1, Table X in half hard condition.  Fittings for copper pipes shall comply with BS 864: Part 2, Table 6 symbol reference 864.1, 864.2 or 864.4.
(6) Adapters for pipework shall be of a proprietary type approved by the Project Manager.
(7) Jointing compound for waste outlets shall be of a proprietary type approved by the Project Manager.

	17.13.2. 
	Cisterns, tanks and cylinders
	Cisterns and covers, tanks and cylinders shall be galvanized mild steel complying with BS 417: Part 2, Grade A thickness or other materials approved by the Project Manager. Joints between sections of cistern covers shall have weatherproof standing welt type laps.

	17.13.3. 
	Draw-off taps and stop valve
	(1) Screw-down-type draw-off taps and stop valves not exceeding 50 mm shall comply with BS 1010: Part 2. Stop valves in flushing water systems shall be diaphragm or ball-valves approved by the Project Manager.
(2) Copper alloy gate valves and check valves shall comply with BS 5154.
(3) Gate valves exceeding 50 mm diameter shall be double flanged cast iron wedge gate valves complying with BS 5150. Gate valves for flushing water systems shall have zinc free bronze trim and a rising stem. Gate valves at incoming water mains shall comply with BS 5163.

	17.13.4. 
	Float operated valves
	(1) Float operated valves not exceeding 50 mm diameter for tanks shall be bronze and shall comply with BS 1212: Part 1 or BS 1212: Part 2 and shall have the pressure rating stated in the Contract. The bronze shall be zinc free for flushing water systems. The float shall be plastic and comply with BS 2456.
(2) Float operated valves exceeding 50 mm diameter for tanks shall be cast iron with gunmetal trim and shall have the pressure rating stated in the Contract. For flushing water systems, the trim shall be zinc free bronze and the float shall be epoxy-coated copper or other material approved by the Project Manager.
(3) Float operated valves for cisterns shall be diaphragm-type plastic bodied valves complying with BS 1212: Part 3. The valves shall have rubber or plastic diaphragms and shall have the pressure rating stated in the Contract. Metal parts of the valves shall be coated with two coats of bituminous paint.

	17.13.5. 
	Sanitary appliances
	(1) Sanitary appliances shall be of a proprietary type approved by the Project Manager and shall be white and complete with all necessary fittings.
(2) Wastes, chains, stays, taps and combination tap assemblies shall be chromium plated brass.
(3) Lavatory basins shall be vitreous china or porcelain size 635 mm x 455 mm and shall have a back skirting not exceeding 75 mm high or of other types approved by the Project Manager. Basins shall be supported on brackets to suit the basin. The brackets shall be of a proprietary type approved by the Project Manager.
(4) Sinks shall be at least 0.9 mm thick satin finish stainless steel Grade 18/8. Overflow and sound deadening pads shall be provided under the sink and drainers.
(5) WC pans shall be pedestal type vitreous china or porcelain wash down with a horizontal outlet. Flushing cisterns shall be provided with valve-less syphonic flushing apparatus, discharge pipes, float operated valves and overflows. Flushing cisterns shall be:
· low level plastic,
· high level plastic,
· low level vitreous china, porcelain or
· close coupled vitreous china or porcelain
Seats and covers for WC pan shall be of a proprietary type approved by the Project Manager. WC pan connectors shall be PVC.
(6) Urinals shall be of a vitreous china or porcelain bowl type and shall be provided with vitreous china or porcelain flushing cistern, uPVC flush pipes and spreaders to suit the number of appliances in the following range:
· 4.5 litres to serve a single bowl,
· 9 litres to serve two bowls, and
· 13.5 litres to serve three bowls.
(7) Traps shall be of a proprietary type approved by the Project Manager and shall be provided with a 75 mm deep seal.

	17.13.6. 
	Pipe brackets and fixings
	(1) Pipe brackets for plumbing shall suit the type of pipe and the surface to which they are to be fixed and shall be of a proprietary type approved by the Project Manager.
(2) Pipe brackets shall include as appropriate:
· Fanged ends for building into concrete, brickwork and similar materials,
· Plain round ends for fixing in drilled holes with adhesive,
· Expanding bolts or stud anchors for fixing to concrete, brickwork and similar materials,
· Threaded ends for fixing to steelwork and timber, and
· Holed face plates for screwing to timber or plugs.
(3) Bolts for fixing pipe brackets shall be brass, cadmium plated steel or other non-corrodible metal approved by the Project Manager. Expanding bolts and stud anchors shall be of a proprietary type approved by the Project Manager.
(4) Adhesive for fixing pipe brackets shall be of a proprietary type approved by the Project Manager.

	17.14. 
	Submissions
	

	17.14.1. 
	Particulars of plumbing work
	(1) The following particulars of the proposed plumber and materials for plumbing work shall be submitted to the Project Manager:
· Name and registration number of plumber, and
· Manufacturer’s literature for pipework, cisterns, tanks and cylinders, draw-off taps and valves, float operated valves, sanitary appliances and pipe brackets.
(2) The particulars of materials for plumbing shall be submitted to the Project Manager at least 14 days before plumbing work starts

	17.14.2. 
	Samples of materials
	Unless otherwise permitted by the Project Manager, samples of the following proposed materials shall be submitted to the Project Manager at the same time as particulars of the material are submitted:
· Pipe work,
· Taps and valves, and
· Pipe brackets.

	17.15. 
	Storage of materials
	

	17.15.1. 
	Storage of pipes, gutters and fittings
	Pipes, gutters and fittings shall be stored in a dry weatherproof store and in such a manner that they are clear of the ground without resting on their sockets. Rubber jointing rings shall be stored in sealed plastic bags and shall be protected from exposure to conditions that may adversely affect the rings. The rings shall be stored in a manner that will not result in deformation of the rings.

	17.15.2. 
	Storage of sanitary appliances
	Sanitary appliances shall be stored in a dry weatherproof store. Metal sinks and similar appliances shall be stored on a level surface and in a manner that will not result in contamination by cement or lime.

	17.16. 
	Plumbing work
	(1) The ends of pipes and gutters shall be cut clean and square and shall be chamfered internally or externally as required. Cutting and chamfering shall be carried out using purpose-made equipment.
(2) Measures shall be taken to prevent deleterious material entering pipework, by temporarily sealing the ends of pipes and openings and by fitting access covers and cleaning eyes as plumbing work proceeds. Jointing material shall not project into the bore of pipes or fittings.
(3) Pipes passing through walls or floors shall be contained in a plastic pipe sleeve with 5 mm clearance. Pipes passing through fire rated walls or floors shall be contained in a galvanized mild steel pipe sleeve with 20 mm clearance. The clearance shall be caulked for the full depth with mineral wool or other material approved by the Project Manager. The galvanized mild steel pipe sleeve shall comply with BS EN ISO 1461: 1999 or otherwise approved by the Project Manager. Sleeves shall be finished flush with walls and ceilings and shall project 100 mm above the finished floor levels. Masking plates shall be provided on both sides of walls and ceilings and shall be sealed against the weather.
(4) Above ground foul water drainage shall be carried out in accordance with BS 5572. Bolted access doors or inspection units shall be provided to all branches and bends other than ventilating and anti-syphon pipes.
(5) Cast iron pipes shall be jointed with gaskin and caulked lead or a cold caulking compound. Flexible joints shall be made in accordance with the manufacturer’s recommendations. Cast iron pipes shall be jointed to socket pipes with gaskin and a mixture of cement and sand in the proportions 1:2 by volume.
(6) Plastic pipes shall be fixed and jointed in accordance with the manufacturer’s recommendations.  Plastic pipes shall be jointed to pipes of other materials using adapters.
(7) Copper pipes shall be jointed with non-manipulative compression fittings or capillary fittings. Copper pipes shall be jointed to cast iron sockets with copper alloy caulking bushes and with gaskin and lead or a cold caulking compound. Copper pipes shall be jointed to tapped bosses on cast iron pipes with copper alloy threaded connectors.
(8) Water supply installations shall be carried out in accordance with BS 6700. Pipes shall be laid to a gradient of at least 1 in 100 to prevent air locks. Tanks, cisterns and pipeworks shall be cleaned out and flushed through with potable water after completion.
(9) Waste outlets to wash basins, sinks and toilets shall be jointed with a proprietary type of jointing compound approved by the Project Manager.
(10) WC pans on concrete floors shall be bedded in white lead putty or other non-hardening compound approved by the Project Manager and shall be fixed with No. 14 SG round headed brass screws 70 mm long with domed plastic inserts. WC pans shall be jointed to drain pipes with WC pan connectors or other fittings approved by the Project Manager.

	
	PART 5: PLASTERWORK AND OTHER FINISHES

	17.17. 
	Materials
	

	17.17.1. 
	Cement, water and sand
	(1) Cement for plasterwork and other finishes shall be PC complying with BS EN 197-1.
(2) Sand for mixes for plasterwork and other finishes which do not incorporate lime shall be clean, hard, durable crushed rock or clean sand and shall have the particle size distribution stated in Table 17.2. Sand for mixes which incorporate lime shall be clean natural sand and shall have the particle size distribution stated in Table 17.3.
(4) The quantity of clay, fine silt and fine dust present in the sand shall not exceed 10% by mass when determined in accordance with BS 812: Part 101, BS 812: Part 102, BS 812: Part 103 and BS 812: Section 105.1. The chloride content of sand or crushed rock shall not exceed 0.03 % by mass when determined in accordance with BS 812: Part 4.


Table 17.2: Particle size distribution of sand for mixes that do not incorporate lime
	BS test sieve size
	Percentage by mass passing

	5.00 mm
	100

	2.36 mm
	90 – 100

	1.18 mm
	70 – 100

	600 µm
	40 – 80

	300 µm
	5 – 40

	150 µm
	0 – 10


Table 17.3: Particle size distribution of sand for mixes incorporating lime
	BS test sieve size
	Percentage by mass passing

	2.36 mm
	100

	1.18 mm
	90 - 100

	600 µm
	55 - 100

	300 µm
	5 - 50

	150 µm
	0 - 10



	17.17.2. 
	Premixed plaster
	(1) Premixed plaster shall be factory-produced by weighted combination of plaster raw materials and chemicals. It shall be supplied to sites in bags. Mixing with clean water shall be required before application.
(2) There are two types of premixed plaster, cement-based and gypsum-based. Gypsum based is for internal use only.
(3) Cement-based plaster contains mineral filler material as aggregate and Portland cement as main binder, with additives for improved compressive strength and reduced shrinkage.
(4) Gypsum-based plaster contains pre-mixed minerals, gypsum-based rendering materials and additives that may be applied in one single thick application without cracking and separation from the substrate.
(5) The premixed plaster shall comply with BS 5262, BS 5492 and BS 1191. The premixed plaster manufacturing company shall have acquired ISO certification in their manufacturing process of the premixed plaster product.

	17.17.3. 
	Gypsum plaster
	Gypsum plaster for plastering shall comply with BS 1191: Part 1, Grade B.

	17.17.4. 
	Lime
	Lime for plastering shall be hydrated lime or quicklime complying with BS 890.

	17.17.5. 
	Stone chippings
	Stone chippings for plaster shall be granite, white stone or marble chippings. The chippings shall be free from dust and shall be graded such that 100% passes a 5 mm BS test sieve and 100% is retained on a 2.36 mm BS test sieve.

	17.17.6. 
	Metal lathing
	Metal lathing for plastering shall comply with BS 1369: Part 1 and shall be one of the following types:
· Zinc-coated or stainless steel expanded metal lathing 6 mm short way of mesh and weighing at least 1.6 kg/m2 , or
· Zinc-coated or stainless steel ribbed metal lathing weighing at least 2.25 kg/m2.

	17.17.7. 
	Aggregates for lightweight screeds
	Aggregates for lightweight screeds shall be 5 mm exfoliated vermiculite or of a proprietary type of lightweight beads or granules approved by the Project Manager.

	17.17.8. 
	Vapour barrier
	Vapour barrier for lightweight roof screeds shall be polyethylene sheeting and shall have a nominal thickness of 80 µm.

	17.17.9. 
	Tiles
	Each type of tile and fitting shall be obtained from the same manufacturer and shall match in colour and texture.

	17.17.10. 
	Floor tiles
	Ceramic floor tiles shall be vitrified and shall have a water absorption not exceeding 3%.  Clay floor quarry tiles shall be Group II and shall have a water absorption not exceeding 10%. Anti-slip tiles shall be embossed or treated with carborundum or similar grit to provide an anti-slip surface.

	17.17.11. 
	Non-homogenous floor tiles
	Non-homogenous floor tiles shall comply with BS 6431: Part 10, BS 6431: Part 11, BS 6431 : Part 12, BS 6431 : Part 13, BS 6431 : Part 14, BS 6431 : Part 15 and BS 6431 : Part 18. The tiles shall be 200 mm x 200 mm, 300 mm x 300mm or 400mm x 400 mm.

	17.17.12. 
	Ceramic wall tiles
	Glazed ceramic wall tiles and fittings shall comply with BS 6431: Part 1, BS 6431: Part 2, BS 6431: Section 3.1, BS 6431: Section 3.2, BS 6431: Section 4.1 and BS 6431: Section 4.2 and shall be eggshell glazed. The tiles shall be 108 mm x 108 mm or 152 mm x 152 mm or 200 mm x 200 mm and shall be at least 5.5 mm thick. The tiles shall have cushion edges.

	17.17.13. 
	Mosaic tiles
	(1) Glass mosaic tiles shall be fully vitrified glass tiles free from cracks or sharp edges and shall be uniform in colour and texture.  The tiles shall be 20 mm x 20 mm x 4 mm thick and shall be regular in shape.
(2) Glazed ceramic mosaic tiles shall be free from cracks or sharp edges and shall be uniform in colour and texture. The tiles shall be 18 mm x 18 mm x 5 mm thick or 25 mm x 25 mm x 5 mm thick and shall be regular in shape with square edges.
(3) Unglazed vitreous mosaic tiles shall have a water absorption not exceeding 3% and shall be 20 mm x 20 mm or 50 mm x 50 mm and shall be respectively 4 mm or 5 mm thick with matching coved tiles.

	17.17.14. 
	Homogenous coved tile skirting
	Homogenous coved tile skirting shall comply with BS 6431: Part 10, BS 6431 : Part 11, BS 6431 : Part 13, BS 6431 : Part 14, BS 6431 : Part 15, BS 6431 : Part 18. The tiles shall be 200 mm x 75 mm x 7mm thick.

	17.17.15. 
	Homogenous wall tiles
	Homogenous wall tiles shall comply with BS 6431: Part 10, BS 6431: Part 11, BS 6431: Part 12, BS 6431: Part 13, BS 6431 : Part 14, BS 6431 : Part 15 and BS 6431 : Part 18. The tiles shall be 100 mm x 100 mm.

	17.17.16. 
	Concrete roof tiles
	Concrete roof tiles shall be precast and shall be manufactured using Grade 20/10 concrete. The tiles shall be flat and shall be 300 mm x 300 mm x 30 mm thick or 400 mm x 400 mm x 35 mm thick.

	17.17.17. 
	Tile adhesive and tile grout
	(1) Tile adhesive shall be of a proprietary brand approved by the Project Manager.
(2) Tile adhesive and tile grout shall be cement-based compatible with the substrate and tiles to be installed;
(3) Tile adhesive shall be in accordance with BS EN 12004:2001 cementitious adhesive, normal setting type with minimum tensile adhesive strength of 0.5N/mm², and comply with Table 18.4:


Table 17.4: Tensile adhesion strength
	Characteristic
	Requirement
	Test Method

	Initial tensile adhesion strength
	≥ 0.5 N/mm²
	8.2 of BS EN 1348:1999

	Tensile adhesion strength after water immersion
	≥ 0.5 N/mm²
	8.3 of BS EN 1348:1999

	Tensile adhesion strength after heat ageing
	≥ 0.5 N/mm²
	8.4 of BS EN 1348:1999

	Tensile adhesion strength after freeze-thaw cycles
	≥ 0.5 N/mm²
	8.5 of BS EN 1348:1999

	Open time: tensile adhesion strength
	≥ 0.5 N/mm² after not less than 20 min
	BS EN 1346: 1999



	
	
	(4) Tile grout shall be in accordance with ANSI A118.6: 1992, and comply with Table 17.5.
(5) The colour of the tile adhesive shall be white or grey and the colour of the grout shall be subject to the approval of the Project Manager.
(6) Packed in three ply together with preparation procedures and application methods. Minimum one set of the preparation procedures and application methods shall be printed in English or Dhivehi and diagrammatic forms for each lot that is delivered to site.
(7) Brand name, batch number, shelf life, pot life and open time shall be clearly printed on outside of package;
(8) No prior soaking of tiles is required;


Table 17.5: Tile grout test acceptance standards
	Items
	Test Method
	Acceptance Standards
	Remarks

	Linear Shrinkage
	ANSI A118.6 :
1992 Clause H4.3
	1 day shrinkage < 0.1%
7 days shrinkage< 0.2%
	Cast and store grout specimens at 21
- 25°C, 45 - 55% R.H.

	Water Absorption
	ANSI A118.6 :
1992 Clause H3.4
	From 50% R.H. to immersion	< 5% From immersion to dry
< 7%
	Determine water absorption from 50% R.H. to immersion and from immersion to dry.

	Compatibility with Tile Adhesive
	BS 5980: 1980 Appendix D with modification.
	Requirements  of  BS 5980: 1980 are taken > = 950N for 14 days in laboratory condition > = 560N for 7 days curing in laboratory condition followed by 7 days immersion in water
	A layer of tile grout (1.5 mm thick) is applied over tile adhesive  1.5 mm thick (brand to be the one selected by the Project Manager) which shall have been embedded in standard test piece tiles to harden for 24 hours. Ten such assemblies are prepared and cured for 14 days at laboratory condition and then subject to tensile force. Further ten assemblies are required for similar  tensile  tests  under 7 days

	(Tensile Adhesion)
	A layer of tile grout is applied on tile adhesive for tensile adhesion test
	Laboratory Condition: 20°± 2°C
45 to 75% R.H.
	curing at laboratory condition followed by 7 days immersion in water.

	Resistance to Mould Growth
	BS 5980: 1980 Appendix B
	No sign or evidence of mould growth on tile grout.
	3 mm thick tile grout is applied over biscuit side of test piece tile and the assembly be placed in Petri dishes for incubation at 29°± 1°C for 24 hrs after addition of potato dextrose agar. Aspergillus niger is inoculated into the grout. The whole assemble is incubated for 14 days at 29°± 1°C.



	17.17.18. 
	Bitumen
	Bitumen for tiles shall be as stated in Clause 17.1

	17.18. 
	Submissions
	

	17.18.1. 
	Particulars of plasterwork and other finishes
	(1) The following particulars of the proposed materials for plasterwork and other finishes shall be submitted to the Project Manager:
· A certificate for cement, gypsum plaster and lime showing the manufacturer’s name, the date and place of manufacture,
· A certificate for sand, stone chippings and each type of aggregate showing the source of the material and including results of tests as appropriate, for
· Grading
· Silt content,
· Manufacturer’s literature and a certificate for each type of tile and fittings showing the manufacturer’s name, the date and place of manufacture.
(2) The particulars, including certificates, shall be submitted to the Project Manager at least 14 days before the first delivery of the material to the Site. Certificates shall be submitted for each batch of the material delivered to the Site.

	17.18.2. 
	Particulars of tile adhesive and tile grout
	(1) The following particulars of the proposed material for tile adhesive and tile grout shall be submitted to the Project Manager:
· Catalogue, brand name/model name and job reference;
· Name, address and contact person of the local supplier;
· Name, address and contact person of the manufacturer;
· Where applicable, either the document from the manufacturer showing his authorization for the supplier as the agent/distributor in the Maldives or document from the supplier showing the appointment of the manufacturer and manufacturer’s agreement for the production of the proposed product;
· Detailed Method Statement for the installation of the tiling systems, showing all work procedures from the preparation of background through to the cleaning of the completed assembly;
· Original or certified true copy of the test reports.
· Original or certified true copy of the ISO 9000 series certification for the manufacturing plant.
(2) The particulars, including test reports, shall be submitted to the Project Manager at least 14 days before the first delivery of the material to the Site. Certificates shall be submitted for each batch of the material delivered to the Site.

	17.18.3. 
	Samples of materials
	Samples of the following proposed materials shall be submitted to the Project Manager at the same time as particulars of the material are submitted:
· Sand, stone chippings and aggregates,
· Tiles and fittings, and
· Tile adhesives and tile grout.

	17.19. 
	Delivery and storage of materials
	

	17.19.1. 
	Delivery and storage of cement, gypsum plaster and lime
	Cement, gypsum plaster and lime shall be delivered in sealed bags or containers bearing the manufacturer’s name. The bags and containers shall be stored in a dry weatherproof store with a raised floor.

	17.19.2. 
	Storage of tile adhesive
	Tile adhesive shall be stored in sealed containers marked to identify the contents and protected from exposure to conditions which may adversely affect the adhesive. The adhesive shall be stored in accordance with the manufacturer’s recommendations and shall not be used after the recommended shelf life has been exceeded.

	17.19.3. 
	Storage of premixed plaster
	Bagged premixed plaster shall be stored separately by types, off the ground in dry, well-ventilated and covered space. Use in order of delivery and within manufacturer recommended time limit.

	17.20. 
	On site delivery check
	

	17.20.1. 
	General
	When instructed by the Project Manager, all necessary and calibrated equipment shall be provided and the following tests shall be carried out for non-slip homogenous floor tiles, glazed ceramic wall tiles, unglazed vitreous mosaic wall tiles, glass mosaic tiles, homogenous coved tile skirting, homogenous wall tiles and external facing tiles upon delivery on Site in the presence of Project Manager’s Representatives:



	Test Items
	Test Method
	Acceptance Standards

	1.	Dimension Check
	By measurement
	

	2.	Surface Quality Check
	Visual
	No discolouration, no damage, no staining, no blemish, acceptable colour consistency

	3.	Check Identification Mark
	Visual
	Same as the Project Manager’s Approved sample



	
	
	In case of doubtful results, laboratory tests shall be carried out for confirmation;
Sampling frequency for the above tests for non-slip homogenous floor tiles, glazed ceramic wall tiles, unglazed vitreous mosaic wall tiles, glass mosaic tiles, homogenous coved tile skirting, homogenous wall tiles and external facing tiles upon delivery on Site shall be as follows:



	Test Items
	Sample Frequency
	Representative Consignment

	1.	Dimension Check
	3 samples for each delivery per each type
	One delivery per each type

	2. Surface Quality Check
	3 samples for each delivery per each type
	One delivery per each type

	3.	Check Identification Mark
	3 samples for each delivery per each type
	One delivery per each type



	
	
	In the event of samples failing to meet the requirements for test upon delivery on Site, remove the representative consignment off Site.
When instructed by the Project Manager, the following checks shall be carried out for tile adhesives and tile grout upon delivery on Site in the presence of Project Manager’s Representatives:



	Test Items
	Test Method
	Acceptance Standards

	1.	Manufacturer’s Certificate of Origin & Delivery Note
	Document Check
	From an Approved origin with information of product identification numbers

	2.	Product Identification Number
	Document Check
	As Approved

	3.	Expiry Date
	Check information printed on the packing
	Not expired



	
	
	In the event of the checking results failing to meet the checking requirements upon delivery on Site, the failed consignment shall be removed off Site.

	17.21. 
	Trial panels
	

	17.21.1. 
	Trial panels
	(1) A trial panel shall be constructed for each type of plastering and rendering, each textured finish to screeds and each type of tile to demonstrate that the proposed materials will produce a finish which complies with the specified requirements.
(2) Trial panels shall be constructed at least 7 days before the relevant work starts.
(3) The Contractor shall inform the Project Manager 24 hours, or such shorter period agreed by the Project Manager, before constructing trial panels.
(4) Trial panels shall be constructed using the materials submitted to the Project Manager.
(5) Each trial panel shall be 1 m x 1 m and shall be constructed at a location agreed by the Project Manager.
(6) Trial panels shall be used as a means of comparison against which the Project Manager shall determine the compliance or otherwise of the finish in the permanent work. Trial panels shall be protected from damage and shall be left in position until the Project Manager instructs their removal.

	17.21.2. 
	Trial panels for tile adhesive
	(1) Tile adhesive compatibility with panel wall shall be demonstrated via the following test method:
· The tile adhesive shall be tested against the panel wall partition selected for the Contract complete with moisture sealer. Acceptance standard shall be minimum 0.3 N/mm²;
· Four specimens of 200x200mm ceramic glazed wall tile shall be selected and fixed vertically without additional support according to the manufacturer’s specification;
· The interval between applying tile adhesive and placing tiles shall not be more than 5 minutes. The extent to which slip occurs per the first minute after placing tile specimen shall be recorded. The tile specimens shall be fixed by adhesive tape to prevent further slip;
· The sample shall be subjected to tests of Tensile Adhesion Strength with an adhesive not exceeding 3mm in final bed thickness;
· Tiles shall be pulled off on a minimum of 28 days after fixing;
· An aluminium/steel dolly shall be attached onto the surface of the specimen by a suitable adhesive resin;
· Strong adhesive tape shall be used to fix the position of dolly until strength of the resin is developed as advised by the resin manufacturer;
· he dolly shall be connected to the Pull-off Test device. The pull-off equipment shall be capable of increasing the load steadily without jerking at a rate of 5 mm/min to 6 mm/min, and must be provided with a measurement device which shall retain the maximum force exerted, the so called failure load to the nearest 0.01KN. The measurement inaccuracy of the equipment must be less than 2%, in accordance with accuracy Grade 2 of BS 1610: Part 1: 1985;
· A tensile force shall be applied gradually by the device;
· The failure force, location of failure and any other observations or abnormalities shall be recorded;
· The force shall be recorded from the readout unit;
· Steps as described in sub-clauses (vi) to (xi) of this Clause shall be repeated until Pull-off Tests to all four tiles are completed;
· Photographs shall be taken.
(2) Tile adhesive compatibility with off-form concrete   shall   be demonstrated via the following test method:
· The tile adhesive shall be tested against a mass concrete wall Grade 35/20 of 200mm thick. Dimensions of the wall shall be determined by the laboratory carrying out the test;
· Method as described in sub-clauses (1)(ii) to (1)(xiii) of this Clause shall be followed.

	17.21.3. 
	Non-compliance: 
trial panels
	If in the opinion of the Project Manager the specified finish or tile adhesive has not been produced in the trial panel, particulars of proposed changes to the materials and methods of construction shall be submitted to the Project Manager; further trial panels shall be constructed until the specified finish or tile adhesive is produced in the trial panel.

	17.21.4. 
	Commencement of plasterwork and other finishes
	Plasterwork and other finishes shall not commence until in the opinion of the Project Manager the specified finish has been produced in the trial panel.

	17.21.5. 
	Changes in materials
	Unless permitted by the Project Manager, the materials used to produce the specified finish in trial panels and the trial panels for adhesive shall not be changed.

	17.22. 
	Plastering and rendering
	

	17.22.1. 
	Applying external plastering to new concrete
	(1) Concrete surfaces which are to be plastered or rendered shall be external plastering immediately after the formwork has been removed or shall be treated with a proprietary type of bonding agent approved by the Project Manager. Existing concrete surfaces shall be hacked uniformly over the complete area to expose the aggregate over at least 50% of the area. The joints in brickwork surfaces shall be raked out to a depth of at least 10 mm.
(2) External plastering shall consist of cement and coarse sand or granite fines in the proportions 1:2 by volume mixed with the minimum amount of water necessary to achieve the consistency of a thick slurry. External plastering shall be thrown with a hand trowel onto the surface to a thickness not exceeding 6 mm and shall cover at least 60% of the area that is to be plastered or rendered. External plastering shall be wetted one hour after application and shall be allowed to cure and harden before undercoats are applied.

	17.22.2. 
	Joint inspection to external plastering
	(1) Joint inspection to minimum 10% of external plastering shall be carried out with the Project Manager’s Representative.
(2) After hardening and curing, the adhesion of the external plastering coat shall be checked by brushing with a stiff wire brush.
(3) Where external plastering is easily removed, loosened external plastering shall be completely removed. External plastering shall be re-applied and re-inspected after 7 days.
(4) Subsequent works on any affected area re-inspection shall not start until is to the satisfaction of the Project Manager.

	17.22.3. 
	Background preparation for plastering and rendering
	(1) Background for plastering and rendering shall comply with BS 385:1995 and BS 8000:1989.
(2) High pressure water jet shall be used to remove efflorescence, laitance, oil, formwork release agent, grease, dirt and loose materials from the concrete surfaces before application of subsequent finishes.
(3) Minimum 4 weeks continuous drying out shall be allowed for new concrete wall after curing before cement sand plastering/rendering commence.
(4) After application of cement sand plastering/rendering to concrete wall, additional 2 weeks drying out shall be allowed before tiling. Drying time in damp weather conditions should be extended and programme should be adjusted accordingly to ensure satisfactory installation.
(5) The prepared concrete surfaces shall be protected from the weather and contamination from concreting run-offs.

	17.22.4. 
	Preparation of hardened concrete to receive cementitious renders
	Concrete surface shall be prepared by: Either:
1.a) Shortly before applying the finish, thoroughly hacking the concrete surface to remove any laitance or, where approved, with an electric spade;
b)Thoroughly cleaning and wetting the surface as 	required, to adjust its suction, before applying finish and 	remove surplus water;
c) Brushing neat cement slurry into the damp surface immediately before applying the finish;
Or
2. Applying bonding agent in accordance with the manufacturer’s recommendations.

	17.22.5. 
	Preparation of hardened concrete to receive gypsum renders
	Concrete surface shall be prepared by applying bonding agent in accordance with the manufacturer’s recommendations.

	17.22.6. 
	Dubbing out
	When it is necessary to correct inaccuracies in the background, dubbing out shall be as follows:
· In layers of a maximum thickness of 10 mm;
· In the same mix as the first coat;
· Allowing each coat to dry out before applying the next;
· Cross scratching each coat to provide a key for the next; and
· To a total thickness not exceeding 25 mm.

	17.22.7. 
	Fixing steel lathing
	(1) Exposed external arrises of plastering or rendering shall be formed at right angles made with galvanized steel corner beads, which shall comply with BS EN ISO 1461: 1999 or otherwise approved by the Project Manager.
(2) Junctions between dissimilar solid backgrounds in the same plane that are to be plastered or rendered shall be jointed with a strip of metal lathing. The largest dimension of the mesh shall be perpendicular to the direction of the supports. The lathing shall extend at least 150 mm along each side of the junction and shall be fixed at 100 mm centres with galvanized steel staples, nails or tying wire as appropriate to the nature of the background. The galvanized steel staples and nails shall comply with BS EN ISO 1461: 1999 while the tying wire shall be in accordance with BS EN 10244-2: 2001 or otherwise approved by the Project Manager.  Laps shall be at least 50 mm where end laps occur between supports and shall be at least 25 mm at other locations. Laps shall be secured with tying wire at 75 mm centres. Cut ends of lathing shall be painted with one coat of bituminous paint.
(3) Base coats and first coats of plastering and rendering shall be cross scratched to provide a key for the next coat.

	17.22.8. 
	Mixing plaster and render
	(1) Mixing plaster and render shall be in accordance with BS 8000: Part 10: 1989. Too strong or too wet render mix that will increase the render drying shrinkage should be avoided. Plaster and render shall be mixed using the minimum amount of water necessary to achieve the required consistency making due allowance for the moisture content of sand and shall be used within one hour after mixing. The mixed materials shall not be reconstituted and shall not be used after the initial set has taken place. Unless otherwise permitted by the Project Manager, the materials shall be mixed by mechanical methods.
(2) Renders containing plasticizers shall not be over-mixed and the constituents shall be dried before mixing with lime putty or water.

	17.22.9. 
	Premixed plaster
	(1) Premixed plaster and clean water shall be mixed on site with portable electrical mixer or other equipment according to manufacturer’s recommendations.
(2) Tolerance of evenness of substrate shall be ± 5 mm for internal concrete wall, block wall and beams, and ± 3 mm for internal ceiling soffit.
(3) Substrate shall be clean; free from dust, contamination, paint, oil and loose scale. Dampen dry substrate before plastering.
(4) Premixed plaster may require the substrate to be treated with external plastering or to be keyed before application depending on manufacturer’s recommendations.
(5) Do not use mixes after initial set has taken place and do not re-temper or reconstitute mixes unless permitted by the manufacturer’s instructions.
(6) Premixed plaster shall be carried out by experienced applicators. All the workers and supervisory staff employed for the work shall be fully instructed and trained on the method of preparation and application in accordance with the manufacturer’s recommendations.
(7) Cement based premixed plaster shall be applied with trowel or spraying machine in several coats. Application method, thickness, number of coats and drying time between coats shall be strictly in accordance with manufacturer’s recommendations.
(8)
· Gypsum based premixed plaster shall be applied with trowel or spraying machine in single coat of thickness in accordance with manufacturer’s recommendations.
· Half-set plaster shall be leveled with featheredge, scraped off surplus material and worked from bottom to top of wall.
· Allow drying time of 30-60 minutes in accordance with manufacturer’s recommendations. Sprinkle surface with clean water and smooth with a hard sponge float to remove trowel and featheredge marks in circular motion

	17.22.10. 
	Cement render
	(1) Cement render shall consist of cement and sand or granite fines in the proportions 1:3 by volume.
(2) Cement render with a specified finished thickness of 10 mm or less shall be applied in one layer. Cement render with a specified finished thickness exceeding 10 mm but not exceeding 20 mm shall be applied in two layers of equal thickness.

	17.22.11. 
	Gypsum plaster
	(1) Gypsum plaster shall be applied in two coats on solid backgrounds. The first coat shall consist of Browning plaster and sand in the proportions 1:2 by volume and the finishing coat shall consist of neat finish plaster to give a total thickness not exceeding 10 mm.
(2) Gypsum plaster shall be applied in three coats on metal lathing. The first coat shall consist of metal lathing plaster and sand in the proportions 1:1½ by volume. The second coat and the finishing coat. For the first coat and the finishing coat respectively. The total thickness shall not exceed 13 mm measured from the outer face of the metal lathing.

	17.22.12. 
	Lime plaster
	(1) Lime plaster for internal use shall be applied in two coats on solid backgrounds. The first coat shall consist of cement, lime and sand in the proportions 1:4:16 by volume and shall not exceed 10 mm thick on walls and 5 mm thick on soffits. The second coat shall consist of cement, lime and sand in the proportions 1:12:30 by volume and shall be 5 mm thick. The total thickness shall not exceed 15 mm on walls and 10 mm on soffits.
(2) Lime plaster for internal use shall be applied in three coats on metal lathing. The first coat and the second coat shall consist of cement, lime and sand in the proportions 1:2:6 by volume. The finishing coat shall consist of cement, lime and sand in the proportions 1:12:30 by volume and shall be 5 mm thick. The total thickness shall not exceed 13 mm measured from the outer face of the metal lathing.

	17.22.13. 
	Plaster
	(1) plaster shall be applied in two coats, each 10 mm thick. The base coat shall consist of cement and sand in the proportions 1:3 by volume. The finishing coat shall consist of cement and stone chippings or marble chippings in the proportions 1:1 by volume. The chippings shall be mixed in one of the proportions stated in Table 17.6.
(2) After the finishing coat has set, the surface shall be scrubbed to expose the aggregate.




Table 17.6: Proportions of chippings in plaster
	Colour of Plaster
	Cement
	Proportions of chippings by mass (%)

	
	
	Stone chippings
	Marble chippings

	
	
	Dark grey
	Light grey
	White
	Black
	White

	Dark
	Ordinary
	70
	-
	20
	10
	-

	Medium
	White
	60
	20
	20
	-
	-

	Light
	White
	5
	75
	-
	-
	20

	White
	White
	-
	-
	-
	-
	100



	17.23. 
	Screeds
	

	17.23.1. 
	Preparation for screeds
	(1) Concrete surfaces which are to receive screeds shall be hacked uniformly over the complete area to expose the coarse aggregate. Laitance shall be removed from fresh concrete by using stiff brushes or other methods agreed by the Project Manager.
(2) The surfaces shall be cleaned to remove dirt, dust, oil and other deleterious material. The surfaces shall be dampened for 12 hours before applying the finish in such a manner that surplus water will not be left. Neat cement slurry shall be brushed onto the existing surface immediately before applying the finish. A proprietary type of bonding agent approved by the Project Manager may be used instead of cement slurry.

	17.23.2. 
	Mixing screeds,
	Screeds shall be mixed as stated in Clause 17.22 for plaster and render.

	17.23.3. 
	Screeds
	(1) Floor screeds exceeding 40 mm thick shall consist of cement, sand or granite fines and coarse aggregate in the proportions 1:1½:3 by volume. The coarse aggregate shall be graded such that 100% passes a 10 mm BS test sieve and 75% is retained on a 5 mm BS test sieve.
(2)Lightweight screeds shall consist of cement and lightweight aggregate in the proportions 1:8 by volume for roofs and 1:6 by volume for floors unless otherwise approved by the Project Manager. The screed shall be finished with cement and sand or granite fines in the proportions 1:4 by volume.
(3) Other screeds shall consist of cement and sand or granite fines in the proportion 1:3 by volume.
(4) Wall screeds shall be at least 10 mm thick. The surface shall be lightly scratched to form a key.
(5) Floor screeds that are to be laid monolithically with the base shall be at least 15 mm thick and shall be applied within 3 hours after laying the base. Floor screeds that are to be bonded to a hardened concrete base shall be at least 20 mm thick.
(6) Lightweight screeds shall be at least 50 mm thick excluding the topping. The topping shall be at least 15 mm thick and shall be laid monolithically with the screed.
(7) Vapour barriers for lightweight roof screeds shall be laid flat without creases. Laps shall be at least 150 mm.
(8) Screeds shall be laid between timber battens and in bays not exceeding 15 m2. The length of each bay shall not exceed 1½ times the width of the bay and the top surface of the batten shall be set to the required level. Screeds shall be compacted to a uniform density throughout.
(9) Screeds shall be completed with one of the following surface finishes as stated in the Contract:
· A smooth un-textured finish using a steel trowel or power float,
· An even textured finish using a wood float, or
· A slightly roughened textured finish using a stiff brush.

	17.24. 
	Tiling
	

	17.24.1. 
	Floor tiles
	(1) Floor tiles on concrete bases shall be laid by the semi-dry method
(2) The tiles shall be laid on a bed of cement and sand in the proportions 1:4 by volume.  The bed shall be mixed semi-dry and shall be at least 20 mm thick. The concrete base that is to receive the tiles and bed shall be prepared and cleaned.
(3) The tiles shall be immersed in water for 30 minutes and shall be allowed to drain immediately before laying. The cement and sand bed shall be compacted and finished to the required level. A slurry of cement and sand in the proportions 1:1 by volume shall be mixed with the minimum amount of water necessary to achieve a creamy consistency and shall be spread and trowelled over the bed to a nominal thickness of 3 mm. The tiles shall be firmly bedded into the slurry to leave straight and even joints. Tiles with minor variation in colour shall be placed at random locations.
(4) After the bed has set, the tiles shall be grouted with a mix of cement and sand in the proportions 1:1 by volume together with the minimum amount of water necessary to achieve the required workability. Surplus grout shall be cleaned from the face of tiles as work proceeds.
(5) Floor tiles on floor screeds shall be laid by the thick bed method.
(6) The tiles shall be laid on a bed of cement and sand or granite fines in the proportions 1:3 by volume. The bed shall be approximately 15 mm thick and shall not be thicker than the tiles. The screed shall be dampened with clean water to prevent water being absorbed from the bed.
(7) Before laying, the tiles shall be immersed in water for 30 minutes and allowed to drain and the back of tiles shall be coated with a slurry of cement together with the minimum amount of water necessary to achieve a creamy consistency. The tiles shall be firmly tamped into the bed to leave straight and even joints. Tiles with minor variations in colour shall be placed at random locations.
(8) After the bed has set, the tiles shall be grouted with a mix of cement and sand in the proportions 1:1 by volume together with the minimum amount of water necessary to achieve the required workability. Surplus grout shall be cleaned from the face of tiles as work proceeds.
(9) After lying floor tiles, no traffic shall be allowed on the floor for the first 4 days and after that only light traffic as approved by the Project Manager is allowed for the next 10 days.

	17.24.2. 
	Wall tiles
	(1) Wall  tiles shall be fixed to wall screeds as per method statement
(2) Glazed wall tiles shall be laid on a bed of cement and sand or granite fines in the proportions 1:3 by volume. The bed shall be at least 5 mm, and shall not exceed 15 mm, thick. Mosaic tiles shall be laid on a bed of cement and granite fines in the proportions 1:3 by volume.  The bed shall be 10 mm thick. Plain or coloured cement and water shall be mixed to a creamy consistency and white cement shall not be used except otherwise stated. Tiles with minor variations in colour shall be placed at random locations.
(3) Glazed wall tiles shall be soaked in clean water for at least 30 minutes and stacked to drain and fix as soon as the surface water has drained from them. Mosaic tiles shall not be soaked but the wall render shall be dampened with clean water sufficiently to prevent the mosaic tiles absorbing water from the bedding mortar.
(4) The backs of glazed wall tiles shall be coated with a mortar of cement and sand or granite fines in the proportions 1:3 by volume. The glazed wall tiles shall be tamped firmly into position so that the bed is uniformly spread throughout to a minimum thickness of 3 mm and not more than 6 mm at localised areas for rectification of slight variations in the trueness of the render background. The tiles and joints shall be cleaned before the bedding hardens.
(5) The backs of sheets of mosaic tiles shall be coated with a slurry of cement of the same colour as the final grout. The backing paper of mosaic tiles shall be removed and final straightening of the tiles shall be carried out as the sheets are fixed firmly into position.  The surface shall be rubbed with grout and coloured, as required, to fill the joints and clean any surplus from the face of the tiles as the work proceeds.
(6) Glazed wall tiles and mosaic tiles shall be grouted with a final grout of white cement and powdered limestone in the proportions 1:3 by volume.
(7) When cement-based adhesive bedding method is used to fix wall tiles, the tiling work shall be carried out in accordance with BS 5385-1:1995 and the followings:
· Site demonstration is to be carried out by the adhesive supplier on the whole application procedures before commencing the tiling works.
· Tiles shall be cleaned free of dust and loose powder and left thoroughly dry before immediate application.
· Tiles shall not be wetted when fixing with tile adhesive unless stated in the manufacturer’s recommendations.
· Tile adhesive shall be prepared and mixed in strict accordance with the manufacturer’s recommendations.
· The adhesive shall be applied by notched trowelling and buttering method.
· For fixing mosaic tiles with adhesive, in addition to (i) to (v) of this sub-clause, BS 5385: Part 1: 1995 with particular attention for internal wall and BS 5385: Part 2: 1991. The joints shall be grouted with a proprietary grout applied in accordance with the grout manufacturer’s recommendations.

	17.24.3. 
	Roof tiles
	(1) Roof tiles shall be laid on a bed of cement and sand in the proportions 1:4 by volume.
(2) Roof tiles shall be laid loose and hot bitumen shall be poured between the joints and pointed.
(3) 25 mm wide joints shall be formed for each 3 m of roof tiles, and 75 mm wide joints shall be formed around the perimeter of roof tiles, to allow for expansion.

	17.25. 
	Protection of plasterwork and other finishes
	Completed and partially completed surfaces of plasterwork and other finishes shall be protected from rapid or localised drying out for at least 7 days by covering with polythene sheeting, damp hessian, or a layer of damp sand at least 50 mm thick, or by other methods agreed by the Project Manager.

	17.26. 
	Tolerances
	

	17.26.1. 
	Tolerances: plasterwork and other finishes
	There shall be no abrupt irregularities in the surface of plasterwork and other finishes and there shall be no gradual irregularities exceeding 5 mm in a 2 m length.

	
	PART 6: PAINTING

	17.27. 
	Materials
	

	17.27.1. 
	Paint and associated materials
	(1) Unless otherwise approved by the Project Manager, paint and associated materials in a coating system shall be obtained from the same manufacturer and shall be supplied in sealed containers marked to identify the contents, the manufacturer’s brand label and recommendations for use.
(2) Paint and associated materials for general use shall be a proprietary type approved by the Project Manager and shall be obtained from manufacturers approved by the Project Manager.
(3) Paint and associated materials which will be applied to surfaces which may come into contact with potable or fresh water shall be of a proprietary type approved by the Project Manager which is listed in the current version of the ‘Water Fittings and Materials Directory’ issued by the United Kingdom Water Research Council as being suitable for such use.
(4) Undercoats and finishing coats shall be compatible with the primer and with each other and shall be obtained from the same manufacturer. Undercoats and primary finishing coats shall be of slightly different tints to each other and to the finishing coat.
Flat finish undercoats shall be used for hard gloss finishes.

	17.27.2. 
	Aluminium primer
	Aluminium primer shall comply with BS 4756, Type 1.

	17.27.3. 
	Zinc chromate primer
	Zinc chromate primer and metallic zinc-rich primer Type 2 shall comply with BS 4652.

	17.27.4. 
	Lead primer
	Lead primer shall comply with BS 2523.

	17.27.5. 
	Calcium plumbate primer
	Calcium plumbate primer shall comply with BS 3698.

	17.27.6. 
	Bitumastic paint
	Bitumastic paint shall be quick drying Type B complying with BS 1070.

	17.27.7. 
	Bituminous paint
	Bituminous paint shall comply with BS 6949.

	17.27.8. 
	Knotting
	Knotting shall comply with BS 1336.

	17.27.9. 
	Stopping
	Stopping shall comply with BS 544.

	17.27.10. 
	Rust inhibitor
	Rust inhibitor shall be a chemical agent that is capable of converting rust into iron phosphate.

	17.27.11. 
	Sealers
	Sealers for plaster, masonry and similar materials shall be a stabilising solution or oil based plaster sealer.

	17.27.12. 
	Polyurethane paint
	Polyurethane paint shall be a two-pack type.

	17.27.13. 
	Epoxy paint
	Cold cure epoxy paint shall be a two-pack type.

	17.27.14. 
	Textured paint
	Textured paint  for  external  use  shall  be  a  heavy  duty  masonry  paint incorporating a fine aggregate filler.

	17.27.15. 
	Plastic emulsion paint
	Plastic emulsion paint shall be a vinyl or acrylic based emulsion incorporating a fungicide.

	17.27.16. 
	Cement paint
	Cement paint shall be a waterproof cement based paint supplied in drums and shall not be mixed with lime or similar materials.

	17.27.17. 
	Gloss paint
	Synthetic gloss paint for internal and external use shall have an alkyd resin base combined with drying oils and pigments.

	17.27.18. 
	Volatile organic compound content
	The Volatile Organic Compound (VOC) content, in grams per litre, of all paint applied on surfaces of building fabrics, building elements and any installations/equipment inside semi-enclosed/enclosed areas of the building shall not exceed:
Type of Internal Paint	 Type of External Paint
water-based Paint : 	80 g/litre  
Water-based Paint : 	100 g/litre
Solvent-based Paint : 	450 g/litre 
The VOC content of paint shall be determined either by recognized method of calculation or laboratory testing.

	17.27.19. 
	Selection of colours for paintwork
	(1) The colours of paintwork shall be provisionally selected by the Project Manager from a catalogue showing the range of colours offered by the manufacturers. The catalogue shall be submitted to the Project Manager at least 14 days before painting starts.
(2) Trial panels shall be painted in each of the colours provisionally selected by the Project Manager. Each trial panel shall be 1 m x 1 m and shall be painted with the complete paintwork system.
(3) The Project Manager shall select the final colour of paintwork from the trial panel.
(4) Trial panels shall be used as a means of comparison for the colour of the finished paintwork. Trial panels shall be protected from damage and shall be left in position until the Project Manager instructs their removal.

	17.28. 
	Storage of materials
	

	17.28.1. 
	Storage of paint and associated materials
	(1) Paint and associated materials shall be stored in a dry weatherproof store. The store shall be maintained in a cool, well-ventilated condition.
(2) Tins of paint shall be labelled as being for external use, internal use, undercoating and finishing, as appropriate, and shall be protected from exposure to conditions that may adversely affect the material. Paint and associated materials shall be stored in accordance with the manufacturers’ recommendations and shall not be used after the recommended shelf life has been exceeded.

	17.29. 
	On-site delivery check
	

	17.29.1. 
	Emulsion paint, synthetic paint and multi-layer acrylic paint
	a) The checking requirement are in the following table:



	Test Items
	Test Method
	Acceptance Standards

	1.	Manufacturer’s Certificate of origin
&Delivery Note
	Document check
	From Approved origin with information of product identification number

	2.	Colour Code/Label/Serial Number
	Check information printed on the packing
	As Approved

	3.	Expiry Date
	Check information printed on the packing
	Not expired



	
	
	b) In the event that the checking results fail to meet the checking requirements upon delivery on Site, the failed consignment shall be removed off Site.

	17.29.2. 
	Preparation of surfaces for painting
	(1) Surfaces  that  are  to  be  painted  shall  be  dry  and  clean,  and deleterious and loose material shall be removed.
(2) Absorbent surfaces which are to be painted with cement paint shall be thoroughly dampened to provide even suction.
(3) Knotting shall be applied to knots in timber.
(4) Screws and nails in timber and building board surfaces shall be recessed or punched below the finished surface and the whole surface shall be stopped.
(5) Plaster, cement render, masonry, concrete and similar surfaces shall be stopped and sealed.
(6) Scale and rust shall be removed from non-galvanized steel and ironwork. The surface shall be painted with rust inhibitor at least 12 hours before priming or shall be blast-cleaned in accordance with the paint manufacturer’s recommendations.
(7) Surfaces adjacent to paintwork shall be temporarily masked to prevent contamination during painting

	17.29.3. 
	Type and number of coats for painting system
	The type and number of coats applied to different surfaces for each painting system shall be as stated in Table 17.9.

	17.29.4. 
	Application of paint and associated materials
	(1) Paint and associated materials shall be applied in accordance with BS 6150 and shall be mixed and applied in accordance with the manufacturers’ recommendations.
(2) Painting shall not be carried out in wet or misty weather, in direct strong sunlight, or if in the opinion of the Project Manager there is excessive dust in the atmosphere.
(3) Paint and associated materials shall be applied with bristle brushes or rollers. If mechanical spraying is permitted by the Project Manager the primer coat, or the first undercoat if a primer coat is not required, shall be applied by brush.
(4) Primer coats shall be thoroughly brushed into all surfaces including joints, angles and sawn ends. Primer coats shall be applied to surfaces that will be inaccessible before fittings are fixed in position.
(5) Paint and associated materials shall not be applied until the underlying surface has been rubbed down with fine glass paper and is clean and dry.
(6) Undercoats and finishing coats shall be applied in an even film free from brush marks, sags and runs. If two hard gloss finishing coats are to be applied, the second coat shall be applied within 48 hours after the first coat.
(7) Cement paint shall be applied within 1 hour after mixing. A minimum of 12 hours drying time shall be allowed between coats.
(8) “Wet Paint” signs in English and Dhivehi shall be prominently displayed adjacent to newly painted surfaces.

	17.29.5. 
	Health and safety
	(1) Lead based primers and calcium plumbate primers shall not be applied by spaying.
(2) Respirators, which supply clean air during blasting cleaning, paint spraying or in a situation where toxic fumes are generated, shall be worn.
(3) Precautions shall be taken to avoid skin and eye contact with paints and their solvents. All precautionary measures as recommended by the paint manufacturers shall be followed.


Table 17.9: Type and number of coats for painting systems
	Painting system
	Surface type
	Primer
	No. of under­ coats
	Finishing coat

	
	
	Type
	No. of coats
	
	Type
	No. of coats

	A
	Internal woodwork
	Aluminium primer
	1
	1
	Hard gloss
	1

	B
	Internal woodwork natural finish
	Polyurethane primer
	1
	1
	Polyurethane paint
	1

	C
	External woodwork
	Aluminium primer
	1
	2
	Hard gloss
	1

	D
	Hidden surfaces of woodwork and rough sawn timbering
	-
	-
	-
	Wood preservative
	2

	E
	Non-structural internal bright steel
	Zinc chromate metallic zinc-rich or
lead primer
	1
	1
	Hard gloss
	1

	F
	Non-structural external bright steel
	as for E above
	1
	1
	Hard gloss
	2

	G
	Internal galvanized steel
	Calcium plumbate primer
	1
	1
	Hard gloss
	1

	H
	External galvanized steel
	as for G above
	1
	1
	Hard gloss
	2

	I
	Galvanized steel adjacent to the coast or in sewage treatment works
	Epoxy red oxide chromate primer
	1
	1
	Cold cure epoxy paint
	1

	J
	Ironwork
	-
	-
	1 before fixing
	Bitumastic paint
	2

	K
	Internal walls and ceilings
	Alkali resistant primer
	1
	-
	Semi-gloss plastic emulsion paint
	2

	L
	External walls without tile or similar finishes
	-
	-
	-
	Cement paint
	2

	M
	Structural steelwork
	as stated in Section 13



	
	PART 7: BRICKWORK AND BLOCKWORK

	17.30. 
	Materials
	

	17.30.1. 
	Clay bricks
	(1) Clay bricks shall be a brand approved by the Project Manager and shall be well burnt, hard, sound, square and clean.
(2) The nominal dimensions of clay bricks shall be 225 mm x 112.5 mm x 75 mm, 200 mm x 100 mm x 75 mm, and special sizes and shapes in accordance with the requirements stated in the Contract.
(3) Clay bricks for fair-faced work shall be selected for evenness, texture, sharpness of arrises and uniformity of colour.
(4) The compressive strength of the clay bricks shall be at least 7.0 MPa.

	17.30.2. 
	Concrete bricks and blocks
	(1) Concrete bricks and blocks shall be obtained from a manufacturer approved by the Project Manager. The compressive strength of the concrete bricks shall be at least 7.0 MPa and for blocks and fixing bricks at least 2.8 MPa.
(2) The nominal dimensions of concrete bricks shall be 225 mm x 105 mm x 70 mm. The size of concrete blocks shall be as approved by the Project Manager.
(3) Concrete bricks and blocks for fair-faced work shall be selected for evenness, texture and sharpness of arrises.

	17.30.3. 
	Concrete hollow blocks
	The compressive strength of the concrete hollow blocks shall be at least 2.8 MPa over the gross area.

	17.30.4. 
	Brickwork reinforcement
	Brickwork reinforcement shall be expanded metal or mild steel rods and shall be galvanized in accordance with BS EN ISO 1461: 1999 or otherwise approved by the Project Manager, or painted with two coats of bituminous paint

	17.30.5. 
	Damp proof course
	Damp proof course shall be two layers of 2-ply bituminous paper or other types complying with BS 743. Hessian based types of bitumen damp proof course shall not be used.

	17.30.6. 
	Wall ties
	(1) Wall ties between the ends of walls and concrete shall be:
· 6 mm diameter steel rods 350 mm long galvanized or painted with two coats of bituminous paint
· 20 mm x 3 mm galvanized mild steel flats 350 mm long and fanged at both ends.
(2) Wall ties for walls built against the face of concrete structures shall be 20 mm x 3 mm galvanized mild steel flats 150 mm long and fanged at both ends.
(3) The length of mild steel flat ties that are fixed by shot firing into concrete walls may be reduced if permitted by the Project Manager.
(4) The galvanized mild steel flats shall comply with BS EN ISO 1461: 1999 or otherwise approved by the Project Manager.

	17.30.7. 
	Mortar for brickwork and blockwork
	(1) Cement, water and sand for mortar for brickwork and blockwork shall be as stated in previous clauses 
(2) Lime putty shall be prepared by mixing hydrated lime with the minimum amount of water necessary to achieve a thick creamy consistency. The putty shall be left undisturbed for at least 16 hours before use.
(3) Cement mortar shall consist of cement and sand in the proportions 1:3 by volume. Cement lime mortar shall consist of cement, lime putty and sand in the proportions 1:1:6 by volume for external walls and in the proportions 1:2:9 by volume for internal walls.

	17.31. 
	Submissions
	

	17.31.1. 
	Particulars of brickwork and blockwork
	(1) The following particulars of the proposed materials for brickwork and blockwork shall be submitted to the Project Manager:
· A certificate showing the manufacturer’s name, the date and place of manufacture including results of tests for crushing strength of clay bricks, concrete bricks and blocks and concrete hollow blocks,
· Details of brickwork reinforcement, damp proof course and wall ties, and
· Details of materials for mortar.
(2) The particulars, including certificates, shall be submitted to the Project Manager at least 14 days before the first delivery of the material to the Site. Certificates shall be submitted for each batch of the material delivered to the Site.

	17.31.2. 
	Samples of materials
	Samples of the following proposed materials shall be submitted to the Project Manager at the same time as particulars of the material are submitted:
· Each type of brick and block, and
· Brickwork reinforcement, damp proof course and wall ties.

	17.32. 
	Trial panels
	

	17.32.1. 
	Trial panels
	(1) A trial panel shall be constructed for each type of faced and fair-faced brickwork or blockwork to demonstrate that the proposed materials will produce brickwork or blockwork.
(2) Trial panels shall be constructed at least 14 days before the relevant work starts.
(3) The Contractor shall inform the Project Manager 24 hours, or such shorter period agreed by the Project Manager, before constructing trial panels.
(4) Trial panels shall be constructed using the materials submitted to the Project Manager.
(5) Each trial panel shall be 1 m x 1 m and shall be constructed at a location agreed by the Project Manager.
(6) Trial panels shall be used as a means of comparison against which the Project Manager shall determine the compliance or otherwise of the brickwork or blockwork in the permanent work. Trial panels shall be protected from damage and shall be left in position until the Project Manager instructs their removal.

	17.32.2. 
	Non-compliance: brickwork and blockwork
	If in the opinion of the Project Manager the brickwork or blockwork in the trial panel does not comply for brickwork or blockwork, particulars of proposed changes to the materials and methods of construction shall be submitted to the Project Manager. Further trial panels shall be constructed until the trial panel complies with the specified requirements.

	17.32.3. 
	Commencement of brickwork and blockwork
	Brickwork and blockwork shall not commence until in the opinion of the Project Manager the trial panel complies with the specified requirements.

	17.32.4. 
	Changes in materials
	Unless permitted by the Project Manager, the materials used to produce a trial panel that complies with the specified requirements shall not be changed.

	17.33. 
	Handling and storage of bricks and blocks
	(1) Bricks and blocks shall be unloaded and handled in a manner which will not result in soiling, chipping or other damage to the bricks and blocks.
(2) Bricks and blocks shall be stored on a dry, levelled and maintained hard-standing ground base on level supports and in a manner which will not result in damage or deformation to the bricks or blocks or in contamination of the bricks or blocks.
(3) Bricks and blocks shall be stored horizontally.
(4) Bricks and blocks shall be protected from damage and damaged bricks and blocks shall not be used in the permanent work unless permitted by the Project Manager.

	17.34. 
	Laying bricks and blocks
	

	17.34.1. 
	Type of mortar
	(1) Cement mortar shall be used for brickwork and blockwork:
· Below the damp proof course, including basement walls,
· For brickwork and blockwork not exceeding 150 mm thick,
· In load-bearing walls, and
· For pointing where the bed is cement mortar or where stated in the Contract.
(2) Cement lime mortar shall be used for brickwork and blockwork
(3) Mortar shall be mixed using the minimum amount of water necessary to achieve the required consistency and shall be used within one hour after mixing. Unless otherwise permitted by the Project Manager, the materials shall be mixed by a mechanical method.

	17.34.2. 
	Bond and gauge of brickwork and blockwork
	(1) Stretcher bond shall be used for half brick walls and English bond shall be used for brick walls exceeding half brick thick. Stretcher bond shall be used for blockwork.
(2) Brick courses shall be gauged with four courses to 300 mm including joints. 
(3) Bricks and blocks shall be laid on a full bed of mortar and the joints shall be filled solid to a thickness of 10 mm.
(4) Single frog bricks in load-bearing walls shall be laid with the frog facing upward and filled with mortar.
(5) Courses shall be kept level and perpends shall be kept in line vertically. Quoins and other angles shall be plumbed as the work proceeds and shall be constructed in advance of the remainder of the wall, but not exceeding five courses, and shall be racked back between levels.
(6) Bricks and blocks shall be wetted before laying during dry weather using the minimum amount of water necessary to prevent premature drying out of the mortar. During wet weather, freshly laid brickwork and blockwork shall be protected at the completion of each day’s work or in heavy rain.

	17.34.3. 
	Laying damp proof courses
	(1) Brickwork shall be flushed up with cement mortar to form a level and even bed to receive the horizontal damp proof course.
(2) Damp proof courses shall be laid in a continuous strip with 150 mm laps at the end of the length and at returns. The mortar joint shall be completed to the normal thickness.

	17.34.4. 
	Fixing wall ties
	(1) At junctions of walls and concrete, wall ties shall be fixed at 300 mm centres vertically and shall project 250 mm into the wall.
(2) Wall ties shall be fixed for walls built against the face of concrete structures and shall be spaced at intervals of 900 mm horizontally and 300 mm vertically in a staggered pattern. The ties shall project 75 mm into the wall.

	17.34.5. 
	Finishing of joints in brickwork and blockwork
	Joints that will not be visible in the finished brickwork and blockwork shall be struck off as the work proceeds. Joints that will be exposed shall be struck flush and weather pointed as the work proceeds. Joints in brickwork to which plaster or other wet applied finishes will be applied shall be raked out to a depth of 10 mm.

	17.35. 
	Tolerances
	

	17.35.1. 
	Tolerances: brickwork and blockwork
	Brickwork and blockwork shall comply with the following requirements:
· The position on plan shall be within 15 mm of the specified position.
· The length shall be within 15 mm of the specified length.
· The height shall be within 10 mm of the specified height.
· The level of bed joints shall be within 10 mm of the specified level in any 5 m length.
· The brickwork and blockwork shall be straight to within 15 mm in any 5 m length.
· The brickwork and blockwork shall be vertical to within 15 mm in any 3 m height.

	
	PART 8: METAL WINDOWS AND DOORS 

	17.36. 
	Materials
	

	17.36.1. 
	Materials for metal 
windows and doors
	(1) Materials for metal windows and doors shall be as stated in clause 18.37.1
(2) Steel shall be weldable structural steel complying with BS 4360. Hot dipped galvanized plain steel sheet and coil shall comply with BS 2989. Steel tubing shall comply with BS 1387 medium grade and shall be galvanized. Slotted steel angles shall be self-finished angles complying with BS 4345 and shall have cadmium plated steel fittings. 
(3) Aluminium alloy plate, sheet and strip shall comply with BS 1470 and shall be of the specified alloy designation. Aluminium alloy bars, extruded tube sections and hollow sections shall comply with BS 1474, alloy designation 6063. Aluminium sections for structural purposes shall comply with BS 1161. Aluminium alloy drawn tubes shall comply with BS 1471, alloy designation 6063.
(4) Brass rods and sections shall comply with BS 2874, designation CZ 106, condition M.
(5) Stainless steel shall be of the 18/9 chromium nickel group. Stainless steel plate, sheet and strip shall comply with BS 1449: Part 2 and shall be Finish No. 2B for mill finish and Finish No. 4 for polished finish. Stainless steel tubes for structural and general engineering purposes shall comply with BS 6323: Parts 1 and 8, and shall have the same finish as for plate, sheet and strip.
(6) Fixings shall be the same material and shall have the same finish as the material to be fixed.
(7) Stud anchors and fixing bolts shall be of a proprietary type of expanding bolt approved by the Project Manager.
(8) Polysulphide-based sealant shall be a one-pack gun-grade type complying with BS 5215. 
(9) Adhesive for bonding metal to wood or metal to metal shall be of a proprietary type approved by the Project Manager.

	17.37. 
	Design and fabrication of metal windows and doors
	

	17.37.1. 
	Steel windows and doors
	(1) Steel windows and doors shall be designed and fabricated by the Contractor in accordance with BS 6510
(2) Sections shall be 32 mm universal steel rolled medium or equivalent W20 sections, dovetail grooved for a weather strip when specified, and shall be hot rolled, cold straightened and free from rolling defects. Manufacturer’s fabrication holes shall be sealed by welding before delivery to the Site.
(3) Frames shall be square and flat with mitred, welded corners and with glazing bars machine-tenoned or welded to frames.
(4) Water bars shall be welded to frames for the complete width of the window or door.
(5) Weather bars shall be welded to the heading of frames for the complete width of the window or door.
(6) Slotted adjustable lugs for building in windows and doors shall project at least 60 mm beyond the metal frames.
(7) Loose mullions and transoms to suit window or door openings shall have an additional 75 mm length at each end for building-in purposes.
(8) Mastic and bolts shall be used for assembly of composite units. Mullions and transoms shall be bedded in mastic with all interstices completely filled.
(9) Windows shall be suitable for external glazing. Rolled steel heavy channel section glazing beading shall be 13 mm x 10 mm for windows and 20 mm x 10 mm for doors. The beading shall be mitred at corners and fixed with galvanized mild steel flat headed countersunk screws at centres not exceeding 225 mm.   Frames shall be tapped to receive screws.
(10) Members shall be hot-dip galvanized in accordance with BS EN ISO 1461: 1999 or zinc sprayed to 0.2 mm nominal thickness in accordance with BS 2569: Part 1.
(11) Chloroprene rubber or polyvinyl chloride weather strips of a proprietary type approved by the Project Manager shall be securely fixed into the dovetail groove in the window or door section to provide continuous contact between the opening casement and the fixed frame.
(12) Temporary steel clamps shall be provided at the top and bottom of opening lights of casements before transportation from the factory and shall be left in position until installation is complete.

	17.37.2. 
	Fittings and furniture to steel windows and doors
	(1) Fittings and furniture to steel windows and doors shall be of a proprietary type approved by the Project Manager 
(2) Hinges shall be steel with brass pins and shall be welded or riveted to frames.
(3) Fittings, including friction grip pivots, casement fasteners, spring catches, brackets, slide arms, shoes, slip bolts, cabin hooks and eyes, and handles shall be manganese brass with bronze finish and shall be capable of retaining the opening parts rigidly in both the open and closed positions.
(4) Handle plates and round headed stay brackets shall be welded to the fixed frames and shall have interchangeable handles and stays.
(5) Windows and doors which are to be hung to open shall be fitted with the fittings and furniture
(6) Side-hung casements and vertically centre-hung ventilators shall be fitted with a two-point nose fastener or a two throw casement fastener with mild steel adjustable connecting rod and a 250 mm peg stay or bronze sliding stay as stated in the Contract.
(7) Projecting casements shall be fitted with bronze sliding shoes, pivots and friction side arms and one spring catch with a ring for hand or pole operation and two square-shank barrel bolts.
(8) Top-hung ventilators shall be fitted with a 200 mm peg stay with a round-headed stay bracket welded to the fixed frame and with a second peg to secure the stay firmly and horizontally against the first peg when the ventilator is closed.
(9) Bottom-hung ventilators shall be fitted with a spring catch and fanlight roller stay to limit opening and to permit the ventilator to swing free for cleaning.
(10) Horizontally centre-hung ventilators shall be fitted with a spring catch with ring and eye for cord or pole operation.
(11) Doors shall be fitted with sliding bolts of suitable length, striking plates at top and bottom, magnetic catch, panic bolt, three-lever mortice lock with two keys, lever or knob handles and escutcheon plates as stated in the Contract.
(12) Fly screens shall be extruded aluminium with plastic covered fibre-glass mosquito gauze with 7 x 7 mesh per 10 mm square. Side-hung casements for use with fly screens shall have a locking handle and an opening and closing mechanism consisting of a bronze cam handle and bronze roto operator. Top-hung casements for use with fly screens shall have bronze through-the-frame type stays.
(13) Window poles shall be 25 mm diameter teak with a strong brass hook at one end suitable for opening and closing high windows.

	17.37.3. 
	Aluminium windows and doors
	(1) Aluminium windows and doors shall be designed and fabricated by the Contractor in accordance with BS 4873.
(2) Fixed windows and doors shall be capable of withstanding a wind load calculated in accordance with the wind Effects in Maldives or similar with a minimum of 3 kPa with a permissible maximum deflection of less than 1/180th of the length of the particular member. Mild steel cores, anchors, brackets and similar fittings shall be used as stiffeners where necessary.
(3) Sections shall be extruded aluminium alloy complying with BS 1470 and BS 1474, British alloy designation 6063. The sections shall have a wall thickness of at least 1.6 mm and shall be dovetail grooved for a weather strip.
(4) Aluminium sections shall be:
· Clear anodised in accordance with BS 1615, AA/20,
· Colour anodised in accordance with BS 3987, average 25 µm thick, or
· Treated with a proprietary type of hardcoat anodic finish approved by the Project Manager
(5) Frames shall be mechanically jointed of mortise and tenon construction to provide rigid and secure connections. Sash members shall develop the full strength of other members using solid block angle pieces and shall provide a neat weathertight joint with adequate drainage in bottom members.
(6) Galvanized steel fixing lugs shall be provided at centres not exceeding 300 mm for outer frames of each unit. Lugs shall be fixed with rag-bolts or with proprietary stud anchors or fixing bolts of a type approved by the Project Manager.
(7) Galvanized steel water bars shall be provided for the complete width of the window or door where the design requires.
(8) Mullions, transoms and corner posts in composite units shall have an additional 75 mm length at each end for building-in purposes. Mullions and transoms exceeding 1.5 m in length shall be reinforced with galvanized steel with extended ends for building-in purposes.
(9) Composite units shall be assembled on Site using all necessary bolts, screws and other fixings. Joints shall be sealed with a proprietary type of sealant approved by the Project Manager.
(10) Chloroprene rubber, plasticized PVC or nylon pile weather strips of a type approved by the Project Manager shall be securely fixed into the dovetail groove in the window or door section to provide continuous contact between each opening part and its fixed frame.
(11) Windows and doors shall be suitable for internal glazing with a glazing system and aluminium beading of a type approved by the Project Manager.  Beading shall either form an integral part of the frame or shall be securely fixed to the frame.
(12) Aluminium alloy, stainless steel or nylon matching the surrounding finish shall be used for exposed fixings including screws, nuts, bolts, washers and rivets. Concealed fastening devices shall be galvanized or cadmium plated steel.
(13) Window and door units and other associated materials shall be wrapped in strong waterproof paper or polythene sheeting to protect against damp and scratching before transportation from the factory. The wrapping shall not be removed until installation starts.
(14) The galvanization of the steel, fixing lugs, steel water bars and concealed fastening devices above shall comply with BS EN ISO 1461: 1999 or otherwise approved by the Project Manager.

	17.37.4. 
	Fittings and furniture to aluminium windows and doors
	(1) Fittings and furniture to aluminium windows and doors shall be of a proprietary type approved by the Project Manager
(2) Friction pivots and sliding stays shall be stainless steel capable of providing a maximum opening of 100° and with a minimum clearance of 100 mm between the frame and window for cleaning purposes.
(3) Casement fasteners, locking handles, spring catches, casement stays, brackets, slip bolts and similar fittings and furniture shall be either die-cast zinc alloy complying with BS 1004 suitably coloured to match the anodised window or door metal or moulded stainless steel with satin finish.
(4) Locks shall be cadmium-plated steel with stainless steel or brass parts.
(5) Pull handles shall be anodized aluminium.
(6) Rollers, guides and similar fittings shall be cadmium-plated steel with nylon or brass rollers to suit the weight of the door or window and shall be adjustable after installation.
(7) Windows and doors which are to be hung to open shall be fitted with fittings and furniture
(8) Side and top hung windows shall be fitted with friction pivots, sliding stays, casement fastener or pull handle, and locking handle. Casement fasteners and locking handles shall be dual where required.
(9) Sliding windows shall be fitted with rollers, guides and similar fittings, pull handle and stops and sliding bolts or locking mechanism. The window shall be constructed such that it cannot be lifted off its rollers without the removal of a safety device.
(10) Side hung doors shall be fitted with floor springs and adjustable top pivots, single or double action to stand open or not as stated in the Contract, mortice dead lock, top and bottom flush lever bolts and push plates and pull handles as required.
(11) Sliding doors shall be fitted with heavy-duty rollers, guides and similar fittings, pull handle and stops, hook bolt locking latch and four bolts.
(12) Fly screens shall be fitted on the inside surface with frames of extruded aluminium and plastic covered mosquito gauze of 7 x 7 mesh per 10 mm square. Screens shall be fixed to window frames by wing nuts. The windows shall be fitted with locking handles and an opening and closing mechanism comprising a cam handle and roto operator.
(13) All steel framework, cores, anchors and brackets shall be primed with zinc chromate primer and painted with two coats of bituminous paint.
(14) Concealed aluminium or stainless steel surfaces that may come into contact with wet mortar, cement, plaster or similar materials shall be painted with one coat of bituminous paint. Exposed aluminium or stainless steel surfaces shall be protected with a strippable coating or masking tape that shall not be removed until instructed by the Project Manager.

	17.37.5. 
	Roller shutters and doors
	The design of roller shutters and doors, including boxes, hoods, guides and all other parts shall be carried out by the Contractor in accordance with the requirements stated in the Contract.

	17.38. 
	Submissions
	

	17.38.1. 
	Particulars of metal windows and doors
	(1) The following particulars of the proposed materials and methods of construction  for  metal  windows and doors shall  be submitted  to  the Project Manager:
· Name and address of manufacturer,
· Manufacturer’s literature, and
· Tree sets of working drawings.
(2) The particulars shall be submitted to the Project Manager at least 14 days before fabrication of the window or door starts.

	17.38.2. 
	Samples of materials
	Samples of materials for metal windows and doors, including fittings and furniture, shall be submitted to the Project Manager at the same time as particulars of the windows or doors are submitted. Details of the samples to be provided shall be as agreed by the Project Manager.

	17.38.3. 
	Instruction manuals
	Two copies of instruction manuals shall be provided for motorised roller shutters and doors. The manuals shall include detailed operating and maintenance instructions, including wiring and schematic drawings, a schedule of component parts and a priced list of recommended spares. The manuals shall be provided at the same time as the particulars of the roller shutters and doors are submitted.

	17.39. 
	Handling and storage of materials
	(1) Metal windows and doors shall be handled and stored in a manner which will not result in damage or distortion. Opening lights shall be kept closed.
(2) Temporary steel clamps in steel windows and doors shall be left in position until installation is complete. Wrapping to aluminium windows and doors shall not be removed until installation starts.

	17.40. 
	Fixing metal windows and doors
	(1) Metal windows and doors which consist of composite units shall be assembled using all necessary bolts, screws and other fixings. Joints shall be sealed using polysulphide-based sealant.
(2) Windows and doors shall be positioned plumb, level and square.
(3) Pockets shall be formed in heads, jambs, cills and other parts of structures to receive fixing lugs. The pockets shall be made good after building in the lugs and screws to frames. Frames shall be screwed using packing pieces where necessary.
(4) Steel frames shall be bedded in mortar to form a waterproof seal.
(5) Aluminium frames shall be bedded in a proprietary type of butyl mastic bedding compound approved by the Project Manager to form a waterproof seal.
(6) Joints around external edges of steel frames shall be raked out and pointed with a proprietary type of oil based mastic sealant approved by the Project Manager to form a smooth, flat joint.
(7) Joints around external edge of aluminium frames shall be raked out and pointed with polysulphide-based sealant to form a smooth, flat joint.
(8) Adjoining surfaces to joints shall be temporarily masked to prevent contamination during pointing.

	
	PART 9: MASONRY

	17.41. 
	Materials
	

	17.41.1. 
	Stone
	Stone for masonry shall be local granite and shall be free from defects that will adversely affect the strength or appearance of the masonry.

	17.41.2. 
	Mortar
	Cement mortar for masonry shall be as stated in previous clauses

	17.41.3. 
	Wall ties
	Wall ties between masonry walls and concrete shall be galvanized mild steel flats complying with BS EN ISO 1461: 1999 or otherwise approved by the Project Manager. The ties shall be at least 40 mm wide, 3 mm thick and 150 mm long and shall be fanged at both ends.

	17.41.4. 
	Damp proof course
	Damp proof course for masonry shall be as stated in previous clauses

	17.42. 
	Submissions
	

	17.42.1. 
	Samples of materials
	Samples of the following proposed materials for masonry shall be submitted to the Project Manager for approval of the source and type of each material at least 14 days before the masonry work starts:
· Each type of stone,
· Wall ties, and
· Damp proof course.

	17.43. 
	Handling and storage of materials
	Stone for ashlar stone walling shall be transported with the minimum amount of handling and shall be stacked in the vehicle using packing pieces to prevent damage. The stone shall be stored in stacks on battens and protected from exposure to rain.

	17.44. 
	Rubble stone walling
	

	17.44.1. 
	Preparation of stone for rubble stone walling
	(1) Stones for random rubble walling shall be irregular in shape and roughly cut to between 75 mm and 300 mm high, at least 75 mm deep and between 75 mm and 600 mm long on bed. The length or depth on bed of each stone shall be greater than the height.
(2) Stones for squared rubble walling shall be trimmed roughly square to between 75 mm and 300 mm high, varying in 75 mm stages. Each stone shall be between 100 mm and 150 mm deep and between 100 mm and 600 mm long on bed. The length or depth on bed of each stone shall be greater than the height.
(3) Stones for square coursed rubble walling shall be trimmed roughly square to suit courses of regular height varying from 150 mm to 250 mm.

	17.44.2. 
	Laying and jointing rubble stone walling
	(1) Stones in rubble stone walling shall be laid dry on a full even bed of cement mortar. All joints shall be filled and shall be between 5 mm and 15 mm wide.
(2) Stones of random shapes and sizes in random rubble walling shall be bonded together over each face of the wall. Stones shall be selected and rough dressed to keep joint widths to a minimum. At least one bonding stone of minimum size 450 mm x 150 mm shall be provided and carried through the full thickness of the wall per square metre. Not more than 3 stones shall be provided adjacent to a vertical joint.
(3) Roughly squared stones of random sizes in square rubble walling shall be bonded together with continuous straight horizontal joints. The number of vertical joints shall be kept to a minimum.
(4) Roughly squared stones in square coursed walling shall be laid, but brought up to courses at centres not exceeding 750 mm to line up with quoin and jamb stones.
(5) Squared rubble walling exceeding 300 mm thick and faced one side shall be constructed in accordance with the following requirements:
· Roughly squared stone at least 300 mm thick shall be provided with a backing of random rubble.
· At least two bonding stones per square metre shall be regularly spaced and carried through the full thickness of the wall or at least 450 mm into the backing, whichever is less.
(6) Squared rubble walling exceeding 300 mm thick and faced both sides shall be constructed in accordance with the following requirements:
· Roughly squared stone at least 150 mm thick shall be provided with a core of random rubble.
· Bonding stones shall be carried through the full thickness of the wall or 450 mm into the core.

	17.44.3. 
	Pointing rubble stone walling
	Joints in rubble stone walling shall be raked out to a depth of 15 mm as the work proceeds. The joints shall be pointed in cement mortar on completion with a flush, weathered or recessed joint as required.

	17.45. 
	Ashlar stone walling
	

	17.45.1. 
	Preparation of stone for ashlar stone walling
	The exposed faces and joint faces of each stone for ashlar stone walling shall be dressed square and true, free from hollows or rough areas. Exposed faces shall be finished to a finely squared dressed surface. Stones shall be at least 300 mm high.  Each stone shall be clearly marked to indicate its position in the finished work.

	17.45.2. 
	Laying and jointing ashlar stone walling
	Stones in ashlar stone walling shall be laid on a full, even bed of mortar consisting of cement and fine crushed stone in the proportions 1:3 by volume.  All joints shall be filled and shall be 5 mm wide. Stones shall be laid to bond together throughout the wall, and to the backing, using projecting bonding stones.

	17.45.3. 
	Pointing ashlar stone walling
	Joints in ashlar stone walling shall be raked to a depth of 15 mm as the work proceeds and shall be pointed with a flush joint on completion using bedding mortar.

	17.46. 
	Protection of masonry
	Newly erected masonry shall be protected from exposure to conditions which may adversely affect the masonry. Arrises, projections and similar features shall be covered with protective sheeting lapped and securely held in position. Facework shall be kept clean at all times.

	17.47. 
	Wall ties for masonry
	(1) Wall ties in masonry which is to face an existing or newly constructed wall shall be fixed at a rate of 5 per m2. Ties shall be fixed 100 mm into the wall and 75 mm into the masonry.
(2) Wall ties shall be fixed between the ends of walls and concrete or brickwork at centres of at least 450 mm vertically and shall project 250 mm into the masonry.

	17.48. 
	Tolerances
	

	17.48.1. 
	Tolerances masonry
	(1) Rubble stone walling shall comply with the following requirements:
· The position on plan shall be within 25 mm of the specified position.
· The length shall be within 25 mm of the specified length.
· The height shall be within 25 mm of the specified height.
· The level of bed joints shall be within 25 mm of the specified level in any 5 m length.
· The walling shall be straight to within 25 mm in any 5 m length.
· The walling shall be vertical to within 20 mm in any 3 m height.
(2) Ashlar stone walling shall comply with the following requirements:
· The position on plan shall be within 15 mm of the specified position.
· The length shall be within 15 mm of the specified length.
· The height shall be within 10 mm of the specified height.
· The level of bed joints shall be within 10 mm of the specified level in any 5 m length.
· The walling shall be straight to within 15 mm in any 5 m length.
· The walling shall be vertical to within 15 mm in any 3 m height.

	SECTION 18 LANDSCAPING WORKS

	18. 
	Landscaping works

	18.1. 
	General
	

	18.1.1. 
	Weather and ground conditions
	Soiling, cultivation, planting and other similar landscape softworks and establishment works operations shall not be carried out at times when weather or ground conditions may, in the opinion of the Project Manager, adversely affect the permanent works

	18.1.2. 
	Use of chemicals
	Chemicals shall not be used for landscape softworks and establishment works unless approved by the Project Manager. Chemicals shall be used, stored, mixed and applied in accordance with the manufacturer's recommendations. Containers for chemicals shall be disposed of off Site by methods agreed by the Project Manager.

	18.2. 
	Materials
	

	18.2.1. 
	Seedling trees
	Seedling trees shall have the following characteristics:
· Aged between 1 and 2 years,
· A single slender stem,
· A well-developed vigorous root system,
Total height above soil level of at least 150 mm but not exceeding 900 mm,
Grown and supplied in a container at least 75 mm in diameter and 150 mm deep, or a tube at least 60 mm in diameter and 150 mm long, and
Free of any pest, fungi and disease.

	18.2.2. 
	Whip trees
	Whip trees shall have the following characteristics:
· Aged between 2 and 3 years,
· A single central stem well furnished with  side branches according to species,
· A well-developed vigorous root system,
Total height above soil level exceeding 900 mm but not exceeding 2000 mm,
Grown and supplied in a container at least 125 mm in diameter and 200 mm deep, and
Free of any pest, fungi and disease.

	18.2.3. 
	Light standard trees
	Light standard trees shall have the following characteristics:
· A sturdy straight stem at least 1500 mm high from the root collar to the lowest branch,
· Stem diameter of at least 25 mm but not exceeding 45 mm measured at a height of 1 m from the root collar,
· According to species, either a well-balanced branching head or a well-defined straight and upright leader with branches growing out from the stem with reasonable symmetry,
· Total height above the root collar exceeding 2000 mm but not exceeding 3000 mm,
· A rootball at least 300 mm in diameter and 300 mm deep,
When container-grown trees are required, grown in a container at least 350 mm in diameter and 400 mm deep, and free of pests, fungi and disease.

	18.2.4. 
	Standard trees
	Standard trees shall have the following characteristics:
· A sturdy straight stem at least 1800 mm high from the root collar to the lowest branch,
· Stem diameter exceeding 45 mm but not exceeding 75 mm measured at a height of 1 m from the root collar,
· According to species, either a well-balanced branching head or a well-defined straight and upright leader with branches growing out from the stem with reasonable symmetry, and a minimum length of 600 mm,
· Total height above the root collar exceeding 2750 mm but not exceeding 3500 mm,
· A rootball at least 450 mm in diameter and 300 mm deep,
When container grown trees are required, grown in a container at least 500 mm in diameter and 500 mm deep, and Free of pests, fungi and disease.

	18.2.5. 
	Heavy standard trees
	Heavy standard trees shall have the following characteristics:
· A sturdy straight stem at least 2000 mm high from the root collar to the lowest branch,
· Stem diameter exceeding 75 mm but not exceeding 150 mm measured at a height of 1 m from the root collar,
· According to species, either a well-balanced branching head or a well-defined straight and upright leader with branches growing out from the stem with reasonable symmetry, and a minimum length of 800 mm,
· Total height above the root collar exceeding 3500 mm but not exceeding 6000 mm,
· A rootball at least 750 mm in diameter and 400 mm deep,
When container grown trees are required, grown in a container at least 750 mm in diameter and 600 mm deep and Free of pests, fungi and disease.

	18.2.6. 
	Semi-mature trees
	Semi-mature trees shall have all the following characteristics:
· A sturdy straight stem at least 2200 mm high from the root collar to the lowest branch,
· Stem diameter exceeding 150 mm measured at a height of 1 m from the root collar,
· According to species, either a well-balanced branching head or a well-defined straight and upright leader with branches growing out from the stem with reasonable symmetry, and a minimum length of 1500 mm,
· Total height above the root collar exceeding 6000 mm,
· A rootball at least 1500 mm in diameter and 600 mm deep,
A root system previously undercut a minimum of one year before lifting, to encourage compact fibrous growth, and Free of pests, fungi and disease.

	18.2.7. 
	Small shrubs
	Small shrubs shall have the following characteristics:
· A minimum of three vigorous, one-year old shoots with a well-balanced shape and bushy habit,
· A well developed, vigorous root system,
· Total height above soil level at least 300  mm but not exceeding 600 mm,
Grown and supplied in a container at least 125 mm in diameter and 150 mm deep, and Free of pests, fungi and disease.

	18.2.8. 
	Large shrubs
	Large shrubs shall have the following characteristics:
· A minimum of five vigorous, one-year old shoots, with a well-balanced shape and bushy habit to produce a diameter 2/3 of the height,
· A well developed, vigorous root system,
· Total height above soil level exceeding 600 mm,
Grown and supplied in a container at least 200 mm in diameter and 250 mm deep, and Free of pests, fungi and disease.

	18.2.9. 
	Palms
	Palms shall have the following characteristics:
· A well developed, upright habit and vigorous fronds with good symmetry,
· A well developed, vigorous root system,
· For small palms, a minimum height from soil level to the base of the lowest frond as stated in the Contract and a rootball at least 300 mm in diameter and 300 mm deep, and
· For medium palms, a minimum height from soil level to the base of the lowest frond as stated in the Contract and a rootball at least 500 mm in diameter and 450 mm deep.
For large palms, a minimum height from soil level to the base of the lowest frond and a rootball at least 700 mm in diameter and 600 mm deep, and Free of pests, fungi and disease.

	18.2.10. 
	Herbaceous plants
	Herbaceous plants shall have the following characteristics:
· Well-developed vigorous shoots in number not less than that stated in the Contract,
· A well developed, vigorous root system,
· Total height above soil level or diameter of plant for clumps not less than the height or diameter stated in the Contract,
· Healthy well developed bulbs, corms, rhizomes or tubers,
Grown and supplied in a container at least 125 mm in diameter and 150 mm deep, and Free of pests, fungi and disease.

	18.2.11. 
	Ground covers
	Ground cover plants shall have the following characteristics:-
· Well developed, vigorous shoots in number 
· A well developed, vigorous root system,
· Total height above soil level at least 150 mm,
Grown and supplied in a container at least 125 mm in diameter and 150 mm deep, and Free of pests, fungi and disease.

	18.2.12. 
	Grass seed
	(1) All seed shall be covered by an appropriately numbered seed analysis report or certificate. The numbered reports or certificates shall always refer to the number on the seed containers. The origin of all seed and the name of the supplier shall be stated on the seed containers.
(2) The quality of grass seed shall be gauged by purity, germination percentage and freedom from weeds. The total weed seed content shall not exceed 0.5% by mass and the total content of other crop seed shall not exceed 1% by mass. The germination capacity of each constituent of the mixture over a seven-day test period shall not be less than 80%, and the purity of the mixture shall not be less than 90%.
(3) The basic minimum grass seed mix for hydroseeding shall be as follows, unless otherwise specified: -
Between April and August inclusive, the minimum seed mix shall total 25 g/sq m and shall consist of: -
· Cynodon dactylon  :13 – 15 g/sq m
· Paspalum notatum : 8 – 10 g/sq m
Other species from the list below : 0 – 4 g/sq m
· Chloris gayana
· Eragrostis curvula (2% maximum)
· Eremochloa ophiuroides 
Between September and March inclusive, the minimum seed mix shall total 30 g/sq m and shall consist of :
· Cynodon dactylon : 15 g/sq m
· Paspalum notatum : 10 g/sq m

	18.2.13. 
	Soil-mix
	(1) Soil-mix shall be ready and evenly mixed before delivery onto the Site.
(2) Soil-mix shall consist of friable, completely decomposed granite and soil conditioner in the proportions of 3:1 by volume. Soil-mix shall be free of grass or weed growth, salt, chemical contamination, and any other deleterious materials and stones exceeding 25 mm diameter in any direction, and shall possess the following properties:
· PH value between 5.5 and 7.0;
· Organic matter more than 10%;
· Nitrogen content more than 0.2%;
· Extractable phosphorous (P) content more than 45 mg/kg;
· Extractable potassium (K) content more than 240 mg/kg;
· Extractable magnesium (Mg) content more than 80 mg/kg;
· Soil texture content:
· Sand (0.05 - 2.0 mm): at the range of 20% - 75%;
· Silt (0.002 - 0.05 mm): at the range of 5% - 60%; 
· Clay (less than 0.002 mm): at the range of 5% - 25%.

	18.2.14. 
	Soil conditioner
	(1) Soil conditioner shall be organic material and shall be free of weed growth, impurities, foreign materials, contamination and substances injurious to plants. Soil conditioner shall have the following properties:
· PH value between 5.0 and 7.5,
· Moisture content between 30% and 50%,
· Fine and freely flowing consistency,
· Stable composition,
· Not capable of raising the temperature of the treated soil more than 50°C above the temperature of the untreated soil,
· Not giving off toxic nor obnoxious fumes,
· Organic matter content not less than 85% (dry matter), and
· Carbon: nitrogen ratio between 20 and 55.

	18.2.15. 
	Fertilizer
	(1) Pre-planting fertilizer shall be 15:9:15:2 (nitrogen/phosphorus/ potassium/magnesium) slow release granular fertilizer or an equivalent approved by the Project Manager.
(2) Post-planting fertilizer shall be 12:12:17 (nitrogen/phosphorus/ potassium) granular fertilizer or an equivalent approved by the Project Manager.
(3) Hydroseeding fertilizer shall be 15:15:15 (nitrogen/phosphorus/ potassium) or an equivalent approved by the Project Manager.
(4) Phosphate fertilizer shall be triple superphosphate powder or an equivalent approved by the Project Manager.
(5) Fertilizer shall be supplied in sealed waterproof bags.

	18.2.16. 
	Soil binder
	Soil binder shall be a proprietary type approved by the Project Manager and shall consist of a binding medium applied in aqueous suspension by spraying onto the surface of the soil to stabilise and condition the soil. The binding agent shall not be injurious to plant growth.

	18.2.17. 
	Stakes, ties and guys
	(1) Metal stakes shall be 40 mm x 40 mm x 4 mm thick galvanized mild steel angle painted with one coat of approved primer and one coat of approved finishing coat before installation. Total length of stake shall be 1800 mm or as specified to suit the height of the plant being supported. All sharp edges of the metal stakes shall be removed to avoid damage to the plant The primer and finishing coat shall be approved by the Project Manager before its application.
(2) Bamboo stakes shall be bamboo poles of minimum 50 mm in diameter. Total length of stake shall be 1500 mm or as specified to suit the height of the plant being supported.
(3) Ties shall be of dark colour and shall be one of the following which shall be capable of adjustment after fixing, and shall be fitted with flexible rubber or plastic sleeves to prevent chafing, rubbing or abrasion of the plant:
· 5 mm diameter rot-proof rope,
· 3 mm overall diameter plastic coated wire,
· 3 mm diameter stainless steel braided wire with 20 mm adjustable stainless steel screw clamp.
(4) Guys shall be of dark colour and shall be one of the following which shall be fitted with a flexible rubber or plastic sleeve to prevent chafing, rubbing or abrasion of the plant, and a 100 mm long stainless steel turnbuckle for adjustment:
· 8 mm diameter rot-proof rope,
· 4 mm overall diameter plastic coated wire,
· 4 mm to 6 mm diameter stainless steel braided wire with 20 mm adjustable stainless steel screw clamp.
(5) Guying stakes shall be 25 mm x 25 mm x 5 mm thick galvanized mild steel angle with 5 mm to 10 mm diameter hole drilled 30 mm from the top before galvanizing, painted with one coat of approved primer and one coat of approved finishing coat before installation. The primer and finishing coat shall be approved by the Project Manager before its application.
(6) Clear unplasticised polyvinyl chloride (uPVC) plastic hosing 10 mm to 25 mm in diameter shall be used as guy cover and trunk protection hosing or flexible rubber pad 2 mm thick and 150 mm wide with length enough to wrap twice round the trunk shall be used as trunk protection.

	18.2.18. 
	Protective fabric material
	Protective fabric material for hydroseeding shall be a proprietary type of degradable fabric approved by the Project Manager. The fabric shall not degrade within 100 days of application or until the specified grass cover has been established.

	18.3. 
	Submissions
	

	18.3.1. 
	Particulars of seed mixture, turf, sprigs, soil conditioner, soil-mix and water
	(1) The following particulars of the proposed materials for landscape softworks and establishment works shall be submitted to the Project Manager for approval:
· Origin of trees, shrubs, turves, sprigs and other plant materials,
· A certificate or a numbered seed analysis report for each seed mixture issued and covering results of tests carried out within 6 months before the date of use of the seed showing the species and variety of the seed, the date of testing and including results of tests for:
· Percentage germination of pure seed in a fixed time under standard laboratory conditions; and
· Percentage composition by weight, including details of impurities,
· A certificate of analysis for soil conditioner including details of the composition and results of tests for the properties and the following properties,
· Organic carbon content (using loss of ignition ‘Ashing’ Method of testing); and
· Nitrogen content (using ‘Kjeldahl’ Method),
· A certificate of analysis for soil-mix including details of the composition and results of tests for the properties stipulated for compliance in Clause  3.3.16, and 
· Source of water for watering.
(2) The particulars shall be submitted to the Project Manager at least 14 days before the relevant work starts.

	18.3.2. 
	Particulars of hydroseeding
	(1) The following particulars of the proposed materials and methods for hydroseeding shall be submitted to the Project Manager:
· Species and rate of application of grass seed,
· Type and rate of application of fertilizer, mulch and soil binder,
· Type and colour of dye,
· Type of protective fabric material, and
· Details of the company employed to carry out the hydroseeding and the equipment to be used.
(2) The particulars shall be submitted to the Project Manager at least 14 days before hydroseeding starts.

	18.3.3. 
	Samples of materials
	(1) Samples of the following proposed materials shall be submitted to the Project Manager for approval at the same time as particulars of the material are submitted and before confirming orders, and delivery to and use on the Site:
· 0.5 kg sample of each seed mixture,
· A sample of 10 sprig individuals of each species,
· 0.027 m3 sample of soil-mix,
· 0.027 m3 sample of soil conditioner,
· 0.027 m3 sample of each mulch,
· 0.5 kg sample of each fertilizer,
· 300 mm sample of each type of tree stake,
· A sample of tree tie,
· 300 mm sample of tree guy,
· A sample of tree guying stake, and
· A sample of tree guy cover.
(2) Samples of materials for landscape works and establishment works may be inspected by the Project Manager at nurseries and other sources before the materials are delivered to the Site.

	18.4. 
	Handling, storage and transport
	

	18.4.1. 
	Handling and storage of rootballed stock
	Plants grown in open ground shall be well watered before lifting and shall be lifted in such a manner that the specified rootball is obtained with minimum disturbance to the roots. The rootball shall be securely wrapped immediately after lifting to prevent loss of soil and moisture using hessian, straw or other material agreed by the Project Manager. The wrapping material shall not be removed until the plant is required for planting.

	18.4.2. 
	Handling and storage of container grown and containerised stock
	Container grown and containerised stock shall be well watered before despatch from the nursery and shall remain in the containers until required for planting.

	18.4.3. 
	Transport of plants
	Plants shall be wrapped and protected to prevent mechanical damage during lifting and transport. The trunk from soil level to the lower branches of trees in the light standard, standard, heavy standard and semi-mature categories shall be securely wrapped to prevent moisture loss using hessian, straw or other material agreed by the Project Manager. All plant materials that are to be lifted and transported while in leaf shall be covered with tarpaulin during transport to reduce excessive transpiration. All materials used for protection of plants during transport shall be removed before planting or as directed or agreed by the Project Manager.

	18.4.4. 
	Storage of plants
	(1) Plants shall be protected from exposure to conditions that may affect the plant adversely.
(2) Plants shall be protected from damage and damaged plants shall not be used in the permanent work unless permitted by the Project Manager. If the Project Manager permits damaged plants to be used, damaged material shall be pruned.

	18.4.5. 
	Storage of trees and shrubs
	Trees and shrubs which are not immediately planted in their permanent positions shall be supported upright on level ground, regularly watered and maintained in good condition.

	18.4.6. 
	Handling and storage of turf and sprigs
	Turf and sprigs shall not be lifted when waterlogged or very dry and shall be packed to avoid drying out. Turf and sprigs shall be stored by spreading out and shall not be stacked. Turf and sprigs shall be kept moist and in good condition and shall be delivered and laid within 36 hours after lifting.

	18.4.7. 
	Storage of grass seed
	Grass seed shall be stored in bags off the ground in a clean, dry, well-ventilated location free of vermin. Prolonged storage shall be carried out under controlled conditions of temperature and humidity.

	18.4.8. 
	Storage of fertilizer
	Fertilizer shall be stored off the ground in sealed waterproof bags and shall be protected from exposure to conditions that may adversely affect the fertilizer.

	18.5. 
	Pre-planting works
	

	18.5.1. 
	Preparatory works
	Before soiling or planting for landscape softworks and establishment works starts, preparatory works shall be carried out by one or more of the treatments as appropriated

	18.5.2. 
	Cleaning ground
	Weeds, rubbish, litter, stones exceeding 25 mm diameter and all deleterious material shall be removed from the surface of the ground. Vegetation shall be cleared without using herbicide unless permitted by the Project Manager. If permitted, the herbicide shall be a proprietary type approved by the Project Manager and shall be applied in accordance with the manufacturer's recommendations

	18.5.3. 
	Ripping
	The ground shall be ripped by drawing a tine through the soil to a depth of 300 mm at 500 mm centres. All obstructions to cultivation or deleterious material brought to the surface shall be removed and voids left by the ripping operation shall be filled with soil of the same type as existing. Ground at a slope exceeding 15° to the horizontal shall not be ripped.

	18.5.4. 
	Soiling
	Soil-mix shall be spread and levelled to the depth stated in the Contract. The depth of un-compacted soil-mix shall be sufficient to allow the level of the area to comply with finished levels after natural settlement has taken place. Placing and spreading of soil mix shall not take place during periods of heavy rain, nor when the soil-mix is saturated. After soiling, the Contractor shall take all necessary preventative measures to control erosion and siltation and prevent the area from compaction.

	18.5.5. 
	Cultivation
	(1) Cultivation is the controlled decompaction of the upper layer of soil to provide an evenly textured, friable planting medium with sufficient air penetration and water retention for favourable plant growth.
(2) Cultivation of areas stated in the Contract or instructed by the Project Manager shall be carried out in accordance with the following or as stated elsewhere in the Contract:
(3) Cultivated soil shall be handpicked to remove any stones exceeding 25 mm diameter and all other deleterious materials. All such materials shall be disposed of from the Site.



	Minimum depth of cultivation
	Pre-planting fertilizer
	fertilizer and soil conditioner over the surface before cultivation

	(mm)
	(g/m²)
	(mm)

	150
	25
	100

	300
	50
	200

	450
	75
	300



	18.5.6. 
	Scarifying
	Scarifying shall be carried out by loosening the soil to a depth of between 10 mm and 20 mm using a pronged implement such as a rake but without turning the soil.

	18.5.7. 
	Protection of prepared ground
	(1) Prepared ground shall be protected from compaction, erosion and siltation and shall not be used by constructional plant, other vehicles or pedestrian traffic.
(2) Prepared ground that becomes compacted, eroded, silted up or damaged shall be replaced or dealt with by methods agreed by the Project Manager.

	18.5.8. 
	Removal of material
	Weeds, rubbish, litter, stones exceeding 25 mm diameter and deleterious material removed during ground preparation shall be disposed of by the Contractor by methods agreed by the Project Manager.

	18.6. 
	Planting
	

	18.6.1. 
	General
	Unless otherwise permitted by the Project Manager, planting shall be carried out between 1st March and 30th September. If planting is permitted at other times, particulars of changes to the materials and methods for planting shall be submitted to the Project Manager for approval.

	18.6.2. 
	Use of excavated material
	Material excavated from planting pits, which complies with the specified requirements for decomposed granite, may be used for soil-mix. Material excavated from planting pits, which does not comply with the specified requirements for decomposed granite, shall be disposed of by the Contractor and shall be replaced by material which complies with the specified requirements for decomposed granite.

	18.6.3. 
	Planting
	(1) Rootballs of light standard trees, standard trees, heavy standard trees, semi-mature trees, and palms shall be thoroughly soaked with water for several hours before planting. The soil in the container or rootball shall be moist and cohesive. Containers or rootball wrapping shall not be removed until the time of planting and the rootball shall not be disturbed by loosening or breaking.
(2) Each plant shall be placed upright in the pit and set at the same level as planted in the nursery or container.
(3) Soil-mix shall be deposited and compacted in layers around the rootball until level with the surrounding ground in such a manner that the rootball is not disturbed. Plants shall be well watered to soak the rootball and soil-mix immediately after planting.

	18.6.4. 
	Staking, tying and guying
	(1) Stakes shall be driven into the ground after the pit has been excavated and before planting in such a manner that the rootball and aerial parts of the plant are not damaged. The stake shall be secure after driving and shall not be higher than 30% of the overall height of the plant.
(2) Guys and sleeves shall be fixed in such a manner that chafing, rubbing and abrasion of the plant is prevented and shall be secured to a well driven steel stake or other anchor. Each plant shall be fitted with three guys secured at a point not higher than 60% of the overall height of the plant. Turnbuckles shall be adjusted as necessary after planting.
(3) Bamboo stakes shall be used in locations stated in the Contract and where in the opinion of the Project Manager it is impracticable to use steel stakes or guys. Bamboo stakes shall be securely tied with "scaffold tie" to form a tripod not exceeding 60% of the overall height of the plant. The plant shall be secured to the tripod

	18.6.5. 
	Mulching
	After planting and watering, mulch shall be spread to a consolidated thickness of at least 50 mm on areas of bare ground as stated in the Contract.

	18.6.6. 
	Notch planting of seedlings
	Notch planting of seedlings shall be carried out by forming a notch making two cuts at approximately 90° using a hand held pick or spade with the apex pointing up any slope; the notch shall be sufficiently deep to accommodate the root system of the seedling. The notch shall be opened on the second cut to receive the plant and shall then be pushed firmly back into place.

	18.6.7. 
	Pit planting of seedlings, shrubs, whips, climbers, ground covers and herbaceous plants
	(1) The size of pits for seedlings, shrubs, whips, climbers, ground covers and herbaceous plants shall be 100 mm greater than the rootball or container diameter and 50 mm deeper than the rootball or container. 50 g of pre-planting fertilizer shall be mixed into the soil-mix.
(2) Each of the whips, which require to be staked as specified or as instructed by the Project Manager, shall be secured using one bamboo stake with one tie or using other securing method as approved by the Project Manager.
(3) Unless otherwise instructed by the Project Manager, the Contractor shall remove the staking or other securing measures from the Site at the end of the period for establishment works or when instructed by the Project Manager.

	18.6.8. 
	Pit planting of light standard trees and standard trees
	(1) The size of pits for light standard trees and standard trees shall be 200 mm greater than the rootball or container diameter and 100 mm deeper than the rootball or container. The bottom of the pit shall be broken up to a depth of 150 mm. 150 g of pre-planting fertilizer shall be mixed into the soil-mix.
(2) Each of the light standard trees and standard trees, which require to be staked as specified or as instructed by the Project Manager, shall be secured using one of the following methods as specified or using other securing method as approved by the Project Manager:
· Three bamboo stakes with two ties 
· Two metal stakes with two ties 
(3) Unless otherwise instructed by the Project Manager, the Contractor shall remove the staking or other securing measures from the Site at the end of the period for establishment works or when instructed by the Project Manager.

	18.6.9. 
	Pit planting of heavy standard tree and semi-mature trees
	(1) The size of pits for heavy standard trees and semi-mature trees shall be 300 mm greater than the rootball or container diameter and 150 mm deeper than the rootball or container. The bottom of the pit shall be broken up to a depth of 150 mm. 250 g of pre-planting fertilizer shall be mixed into the soil-mix.
(2) Each of the heavy standard trees not exceeding 4 m overall height, which require to be staked as specified or as instructed by the Project Manager, shall be secured using three metal stakes with two ties or using other securing method as approved by the Project Manager.
(3) Each of the heavy standard trees exceeding 4 m overall height and the semi-mature trees, which require to be staked as specified or as instructed by the Project Manager, shall be secured using three guys as with three guying stakes or using other securing method as approved by the Project Manager.
(4) Unless otherwise instructed by the Project Manager, the Contractor shall remove the staking or guying or other securing measures from the Site at the end of the period for establishment works or when instructed by the Project Manager.

	18.6.10. 
	Pit planting on slopes
	Pits excavated for planting on or adjacent to slopes shall not be left open during wet weather.

	18.7. 
	Grassing
	

	18.7.1. 
	Hydroseeding
	Unless otherwise permitted by the Project Manager, hydroseeding shall be carried out between 1st March and 30th September. If hydroseeding is permitted at other times, particulars of changes to the materials and methods for hydroseeding shall be submitted to the Project Manager for approval.

	18.7.2. 
	Hydroseeding cover
	Hydroseeding shall achieve a cover by grass species of at least 90% of the surface area of each 10 m2 of the area to be hydroseeded not more than 100 days after the area has been hydroseeded. The grass cover shall be healthy, vigorous and free of perennial and other weeds. 

	18.7.3. 
	Surface conditions for hydroseeding
	The surface to be hydroseeded shall be finished to a coarse open textured surface and shall not be smooth or glazed. Finishing work on slopes by machines shall be carried out across the slope. Vehicle track marks and bucket teeth marks shall not be left parallel to the line of maximum gradient of the slope.

	18.7.4. 
	Application of hydroseeding
	(1) Hydroseeding shall be carried out using a proprietary type of hydroseeding equipment unless otherwise approved by the Project Manager.
(2) Materials for hydroseeding shall be well mixed on the Site in the hydroseeding equipment immediately before spraying, ensuring that seed is not damaged.
(3) At the time of spraying, fertilizer shall be applied at a minimum rate of 60 g/m3. Mulch shall be applied at a minimum rate of 200 g/m2. Soil binders shall be applied at the rate recommended by the manufacturer, modified as necessary to suit conditions in the Maldives. Dye shall be used to demonstrate that adequate cover has been achieved cover, unless in the opinion of the Project Manager runoff or water-courses will be coloured to an unacceptable level.  Where used, dye shall be applied at a maximum rate of 0.05 g/m2.
(4) The hydroseeding mixture shall be constantly agitated during spraying to keep it homogeneous and avoid blockage to pipes. Measures shall be taken during application to ensure that material is not lost due to runoff.
(5) Walking on areas that have been hydroseeded shall be restricted to access for fixing protective material and for patching up.

	18.7.5. 
	Protective material
	Areas that have been hydroseeded shall be covered with protective material within 2 days of hydroseeding. The material shall be spiked or stapled to the soil surface with a minimum of 150 mm overlap. On sloping ground, the material shall be laid along the greatest slope and shall be made to fully adhere to the hydroseeded surface by sprinkling with water with an approved spray. Care must be taken not to sprinkle excessive water onto the slope causing erosion of the slope. The material shall also be applied to all areas to be subsequently re-sprayed. Unless otherwise instructed by the Project Manager, the Contractor shall remove the material from the Site at 10 weeks after placement or when instructed by the Project Manager.

	18.7.6. 
	Patching up
	(1) Immediately after germination and a general greening of the hydroseeded area is apparent, areas where in the opinion of the Project Manager germination has been unsuccessful shall be re-sprayed. Areas affected by repairs to washout and gullies and other erosion on slopes shall be re-sprayed.
(2) Areas that in the opinion of the Project Manager are not accessible or are too small for the use of a hydroseeder may be patched up by broadcasting seed. The area shall be lightly scarified with a rake or similar implement and the seed and fertilizer shall be broadcast over the area at a rate of not less than 75 g/m2. The seed shall be covered by lightly working into the surface or by spreading sufficient soil to just cover the seed. Broadcast seeding shall be carried out using Cynodon dactylon, or Axonopus compressus.

	18.7.7. 
	Post-planting fertilizer
	Post-planting fertilizer shall be applied between 2 months and 9 months after application of hydroseeding and, unless otherwise permitted by the Project Manager, shall be applied between 1st March and 30th September.

	18.7.8. 
	Turfing
	(1) Turf shall not be laid on slopes exceeding 15° to the horizontal.
(2) The area to be turfed shall be cultivated by applying pre-planting fertilizer at a uniform rate of 40 g/m2 and shall then be raked and consolidated to the required level. The finished level after turfing shall be 25 mm above adjacent kerbs, paving, covers, frames and other hardware.
(3) The turves shall be laid on the prepared soil and shall be firmed into position using wooden beaters; the beaters shall be frequently scraped clean of accumulated soil or mud. A top dressing of soil-mix shall be applied and well worked into joints and spaces. Irregularities in finished levels due to variation in turf thickness or uneven consolidation of the soil shall be adjusted.
(4) Turfed areas shall be watered immediately after turf has been laid and as often as is necessary to ensure establishment. If shrinkage occurs and the joints open, soil-mix shall be worked in and watered.
(5) Turf edges and margins shall be laid with whole turves.

	18.7.9. 
	Sprigging
	(1) Sprigging shall not be used on slopes exceeding 45° to the horizontal.
(2) The area to be sprigged shall be scarified before sprigging and sprigs shall be evenly spread over the area at approximately 50 mm centres. The area shall be top-dressed with soil-mix to just cover the sprigs and pre-planting fertilizer shall be applied at a uniform rate of 40 g/m2 .

	18.7.10. 
	Completion of turfing and sprigging
	(1) Turfing and sprigging shall be considered to be complete when the first flush of growth achieves 90% cover.
(2) Bare patches or areas that in the opinion of the Project Manager fail to become established shall be returfed or resprigged to maintain 90% cover throughout the establishment period. Areas affected by repairs to washouts and gullies and other erosion shall be returfed or resprigged.

	18.8. 
	Establishment works
	

	18.8.1. 
	Establishment works
	(1) Establishment works shall be carried out for the period stated in the Contract.
(2) All necessary measures shall be taken to ensure that grass, trees and other plants become established and to keep the landscape softworks neat and tidy and free of litter and rubbish.

	18.8.2. 
	Inspection of establishment works
	An inspection of landscape softworks and establishment works shall be carried out jointly by the Contractor and the Project Manager at monthly intervals to determine the establishment works which are required. The Project Manager shall instruct the Contractor to carry out establishment works which in the opinion of the Project Manager are necessary; the work instructed shall be completed within 14 days of the date of the Project Manager's instruction.

	18.8.3. 
	Security of stakes, ties and guys
	The Contractor shall be responsible for the security of stakes, ties and guys throughout the establishment period. An inspection of stakes, ties and guys shall be carried out each month by the Contractor. Broken, damaged and other unsatisfactory stakes, ties and guys shall be replaced and ties that are causing chafing or abrasion of the plant shall be adjusted. Ties that are loosened shall be appropriately tightened, and guying turnbuckles shall be adjusted as necessary to ensure guys are taut.

	18.8.4. 
	Firming up plants
	Plants that become loose as a result of wind rock or other causes shall be firmed up. The Contractor shall carry out an inspection of the plants each month and after heavy rain or wind for this purpose.

	18.8.5. 
	Watering
	(1) Fresh water shall be used for watering landscape softworks. Water shall be applied using a rose or sprinkler of a type agreed by the Project Manager and in such a manner that compaction, washout of soil or loosening of plants will not be caused; any damage caused shall be made good immediately.
(2) All planted areas shall be watered to ensure successful establishment of the plants. Plants reaching permanent wilting point shall be watered immediately.
(3) Grass shall not be watered in the period for establishment works unless stated in the Contract.

	18.8.6. 
	Weeding
	(1) All grassed and planted areas shall be kept free of weeds throughout the period for establishment works. Any unwanted plants including Mikania micrantha found within the Site is considered as weeds and shall be removed by the Contractor once it is identified or when instructed by the Project Manager throughout the period for establishment works.
(2) Weeding shall be carried out by hand or by mechanical methods agreed by the Project Manager in such a manner that damage to the grass and planted areas will not be caused. The Contractor shall not use chemicals or fire for weeding operation, unless otherwise instructed or approved by the Project Manager. All weeds, litter and other rubbish resulting from the weeding operation shall be disposed of from the Site by the Contractor. Any ground cover plants, herbaceous plants, climbers, mulch or soil disturbed or removed during the weeding operation shall be replaced.
(3) Planted areas in bare ground shall be weeded to remove all unwanted vegetative growth including aerial parts and roots, over the complete area. Planted areas other than in bare ground shall be weeded to remove all competing and overhanging vegetative growth by cutting the growth down to not more than 50 mm above soil level.

	18.8.7. 
	Pruning
	(1) The Contractor shall provide all necessary tools and equipment, and physical support, and shall take all necessary safety precautions to protect the people engaged in the pruning work as well as the people and property in the vicinity.
(2) All pruning work shall be carried out in accordance with good horticultural practice and the recommendations of BS 3998.
(3) Pruning and removal of branches shall be done using sharp, clean implements to give a single flat, sloping face.
(4) Ragged, rough edges of bark or wood shall be trimmed cleanly from around wounds with a sharp knife to the minimum extent that is necessary so as to hasten wound closure, and twigs less than 15 mm diameter shall be cut with sharp secateurs.
(5) Pruning shall be carried out with the cut just above and sloping away from an outward facing healthy bud, and removal of branch shall be carried out by having the final cut of the last branch segment made just outside the branch collar when it is present or at an angle being the mirror image of the branch bark ridge when there is no branch collar, so that no part of the stem is damaged or torn, and no snags or stumps are left.
(6) Large branches shall be removed in stages beginning with the removal of the main weight of the branch from perimeter of crown in towards the trunk and with the final cut of the last branch segment made in a way as described in sub-clause (5) of this clause, without leaving a stub and damaging the bark..
(7) All cuts shall be made to avoid splintering or tearing of bark that would catch water and encourage rot, and cracks, cavities or rotten wood shall be cut back with a clean, sharp implement to remove the dead, damaged and decayed tissue without damaging the living tissue.
(8) Topping shall not be carried out in any circumstances.
(9) Unless otherwise instructed by the Project Manager, any cuts or wounds shall be left uncovered and no wound dressing shall be applied.
(10) Any material pruned from the trees shall be removed from the Site as soon as possible, and any areas affected by the pruning work shall be reinstated.

	18.8.8. 
	Grass cutting
	(1) Grassed areas shall be cut by manual or mechanical methods agreed by the Project Manager and in a manner that does not cause pulling of roots or damage to planting in or near the grassed area. All cuttings shall be raked off and disposed of within 24 hours after cutting.
(2) Category 1 grass shall be as stated in the Contract and shall be reduced by cutting to a height of 50 mm when it reaches 100 mm high.
(3) Category 2 grass shall be as stated in the Contract and shall be reduced by cutting to a height of 100 mm when it reaches 300 mm high.
(4) Category 3 grass cutting shall be cutting of areas of hydroseeding stated in the Contract to be subsequently maintained as mown grass

	18.8.9. 
	Litter collection
	All litter exposed by grass cutting shall be gathered up and disposed of within 24 hours. Any other litter within the grassed or planted areas shall also be removed by the Contractor once it is identified or when instructed by the Project Manager throughout the period for establishment works.

	18.8.10. 
	Post-planting fertilizer
	Post-planting fertilizer shall be applied not less than 100 days, and not more than 300 days, after grassing or planting. The fertilizer shall be applied at a rate of:
· 100 g/m2 for amenity grass and shrub planting,
· 100 g for each light standard, standard and heavy standard tree,
· 50 g for each seedling and whip tree, and
· 40 g/m2 for grass on slopes and grass grown by hydroseeding.

	18.8.11. 
	Control of pests, fungi and disease
	(1) The Contractor shall take all necessary precautionary measures to protect the plants from pest, fungal and disease attack and all necessary control measures to eradicate pests, fungi and disease from the infected and/or infested plants. The Contractor shall regularly check for any pest, fungal and disease attack, particularly during known periods of activity.
(2) The Contractor shall report to the Project Manager any such occurrence and shall carry out pest, fungal and disease control measures by use of pesticide, insecticide or fungicide and any other necessary chemical treatment and associated arboriculture works to the infected and / or infested areas, as approved by the Project Manager. The Contractor shall comply with the following requirements in applying the pest, fungal and disease control measures:
· Environmentally friendly measures shall be adopted,
· All pesticides, insecticides, fungicides and chemicals to be used shall be proprietary products registered in the Maldives,
· Safety precautions as the manufacturer’s instruction shall be strictly followed in using pesticides, insecticides, fungicides and chemicals so as to avoid causing danger or harm to the public and the environment, and
· Plant parts pruned from diseased plants shall not be stockpiled anywhere on the Site and shall be disposed of from the Site.

	18.8.12. 
	Forking over
	Surfaces of bare ground which in the opinion of the Project Manager are subject to surface panning or compaction of the soil shall be forked over in such a manner that roots are not disturbed and plants are not loosened; plants which are disturbed or loosened shall be firmed up and well-watered immediately.

	18.8.13. 
	Mulching
	All mulch that is disturbed by replacement planting, weeding or watering shall be made good. Additional mulching over areas of forking-over and over areas disturbed by others shall be carried out if instructed by the Project Manager.

	18.8.14. 
	Completion of work
	Immediately before the end of the period for establishment works:
· All tree and shrub planting shall be free of weeds,
· All planted and grassed areas shall be free of litter,
· All replacement planting and patching up of grass shall be completed,
· All stakes and ties shall be secure, and
· All grassed areas shall be cut and the edges trimmed.

	SECTION 19 COMMUNICATION, INFORMATION, TELECOMMUNICATION (CIT)

	19. 
	Communication, information, telecommunication works (CIT)

	19.1. 
	Language Support
	All information technologies MUST provide access in a language familiar to the end-users. Specifically, all display technologies and software must observe the International Organization for Standardization (ISO) and other internationally recognized standards as specified

	19.2. 
	Dates
	All information technologies MUST properly display, calculate and transmit date data including, but not restricted to 21st-Century date data

	19.3. 
	Electrical Power
	All active (powered) equipment MUST operate within a voltage range of 220v +/-20v. All active equipment must have power plugs that are used in the Maldives

	19.4. 
	Environment
	Unless otherwise specified, all equipment must operate in environments of up to 10-45 degrees centigrade, 20-80 percent relative humidity and 0-40 grams per cubic meter of dust

	19.4.1. 
	Salt Corrosion
	Salty atmosphere as found in tropical coastal regions

	19.4.2. 
	Sealing
	Equipment shall be vermin proof. Outdoor items shall be weather and splash proof to prevent ingress of rain. Items that are not fully sealed shall have adequate provision for ventilation

	19.4.3. 
	Solar Radiation
	Equipment sited outdoors in direct sunlight shall be capable of withstanding the effects of solar radiation above the ambient.

	19.4.4. 
	Shock
	Equipment must be capable of withstanding knocks and jolts likely to occur during repair work or rough handling on a work bench.

	19.4.5. 
	Wind Speed
	All equipment installed outdoors shall be of heavy duty construction or housed within a heavy duty weatherproof cabinet and be designed to be able to operate normally under a loading pressure associated with a sustained wind speed as per site data. In addition, the complete equipment together with the supporting structures shall be designed to withstand the loading pressure associated with sustained wind speed without any physical damages.

	19.5. 
	Relation to associated equipment
	Equipment shall not be installed in locations where :
a) Any interference emitted from it would impair the functioning of existing equipment.
b) It would be subjected to interference from existing equipment which would impair its performance.
Where a number of equipment have to be installed, they shall be so located that mutual interference is kept to acceptable level.
Care shall be taken to ensure that any wiring or cabling used to interconnect equipment or to provide signal or supply paths does not transmit interference to other wiring, cabling or equipment located nearby.
Signal wiring must be segregated from power supply cables and housed in separate screened conduits or trunking. Where a number of signal wires are run together, steps shall be taken to ensure that crosstalk is reduced to acceptable level by the use of techniques such as screening, twisted pairs, etc., as required. If it is not possible to eliminate interference by these methods then the wires will need to be physically separated.
Suppressors fitted to any part of the system should not degrade the performance of the equipment below the acceptable level and should not affect the safety of the equipment.

	19.6. 
	Safety
	All equipment supplied shall be of a safe design and shall be installed in a safe manner. The installation shall not present hazards to the user or the public in anyway. Warnings of any potential hazards associated with the equipment shall be displayed. All equipment and installation shall conform to the electrical standard of safety regulations

	19.7. 
	Others
	Contractor shall also provide details of other utilities and/or special conditions, which are required for the proper operations of the equipment.

	19.8. 
	Design practice
	

	19.8.1. 
	General
	a) The equipment shall be designed for prolonged, continuous and reliable operation. The design and construction must be of high engineering standard and must withstand handling and transportation without degradation of performance.
b) The equipment shall be supplied complete with all the detachable items e.g. connectors, interconnection cables, etc., required for normal operation. Connectors shall have dedicated locations and it should not be possible to insert a connector into an incorrect position.
c) Where the same type of connector is used on more than one cable then the connectors shall be polarised to prevent an inadvertent connection of wrong parts.
d) All units, sub-assemblies, components and adjustable controls shall be readily accessible for maintenance purposes.
e) Adequate test points and other test facilities shall be provided to permit ease of maintenance.
f) Modular design involving plug-in sub-assemblies is preferred to other forms of construction.

	19.8.2. 
	Drawings and diagrams
	a) Drawings shall include a drawing number and a means of recording amendments.
b) Installation diagrams shall be to IEC 61082 or approved equivalent and shall include diagram number and a means of recording amendments.

	19.8.3. 
	Interchange-ability
	a) All units/subassemblies and components of the same type must be mechanically and electrically interchangeable without the necessity for changing components.
b) Correct impedance and level matching shall be maintained at all interfaces between items of equipment

	19.8.4. 
	Appearance and protective finish
	Metal surfaces must be either corrosion-resistant or protected against corrosion by painting, plating, galvanizing, anodizing or any other suitable surface treatment. Any such protective layer should be continuous and free from blemishes and scratches. Electrical contacts and PCBs shall also be protected in an appropriate manner that does not impair the electrical characteristics.

	19.8.5. 
	Design approval
	All designs made by the Contractor for items to become part of the Works, including racks, cabinets and panels, shall be submitted to the Engineer, together with necessary diagrams, drawings and descriptions relating to the items, for approval prior to manufacture. Notwithstanding any approval given by the Project Manager, the Contractor shall ensure that all equipment and materials to be incorporated into the Works are fit for the intended purpose.

	19.8.6. 
	Energy saving design
	The Contractor shall propose and adopt equipment with higher energy efficiency performance, such as ENERGY STAR energy saving standard, appliances with Energy Efficiency Label (such as electronic ballasts, photocopiers, laser printers, LCD monitors and computers) or products by renewable energy, etc.


4.4.2. [bookmark: _Toc34806885]Lay-out Arrangements
	1. [bookmark: _Ref535514907]General
	The Contractor shall set up the infrastructure, buildings to a fully functional area. 

	Buildings and Housing  
	The Contractor shall design and build the following buildings and housings: 
1. Waste reception/guard house (as prefabricated or container solution)
1. An administration and social building (six storey building)
1. A maintenance/Workshop
1. A transfer/tipping desk with 5 tipping bays mainly for HH waste and for small/non-bulky C&D waste
1. Supply and installation of a weighbridge and a tank station

	Infrastructure
	the Contractor shall design and construct the necessary infrastructure: 
1. Roads, carriageways, sidewalks and parking lots
1. Rainwater drainage system
1. Landscaping
1. Fencing
All infrastructural elements shall be incorporated into the buildings to allow WAMCO an easy operation and maintenance of the site

	[bookmark: _Ref535483627]Lay-out Arrangements
	In due consideration of the land area constraints in the Maldives in general and of the Site in particular, the Contractor shall seek to minimize the land take of facilities.
An indicative concept lay-out of the facilities were prepared and are shown in Appendix 1.5. 
All other components which shall be delivered for the functionality of the facilities according to these Employer’s Requirements shall be arranged based on the design considerations of the Contractor.


4.4.3. [bookmark: _Toc34806886]Basis of the Design-Build and Particular Technical Specifications (PTS)
4.4.3.1. [bookmark: _Toc34806887]Basis of the Design-Build (Part 1 and 2)
	1. General
	While carrying out the Design-Build and further to the requirements, the Contractor shall for all Works, 
· Meet the objectives of the Contract with respect to content, time and costs;
· Protect health and safety of the public, third parties, the Employer’s Personnel, and the Contractor’s Personnel during the Design-Build Period;
· Maximize the protection of the environment and minimize any adverse environmental impacts caused by the Works to the Site, its surroundings and to air, water and soil;
· Meet all quality management and assurance requirements;
· Provide a design that reflects the land area constraints of the Site;
· Assure the Employer of meeting the applicable standards, norms and guidelines for the Works irrespective whether they were explicitly requested by these Employer’s Requirements;
· Ensure that the Works are fit for purpose and meet the requirements of a fully functional, durable and easy and safe to maintain waste facility complying with or exceeding these Employer’s Requirements; 
· Provide evidence of meeting the requirements by carrying out the commissioning and the Completion of Design-Build in due course as per agreed scheduling and phasing requirements;
The Project Manager shall be entitled to carry out inspections at any time

	Design stage
	After contract award the Contractor has to prepare all preliminary, permit and detailed design in close relation with the Employer and his Project Manager to ensure a functional construction of the entire project.
Immediately after awarding, the contractor must take liaise with respective authorities to initiate all necessary approval procedures. For permit design stage the Contractor should immediately start with additional surveys in order to confirm the planning and dimensioning parameter assumed or provided during the establishment of his proposal.
Permit and detailed design
The permit and detailed design must show the Works in the clarity necessary for the execution. After approval of the design documents by the Project Manager, all documents and information are binding. Subsequent changes, even if serving technical progress, are only possible with the consent of the Employer. Samples of the materials to be installed must be submitted at the beginning, latest  14 days before the start of the respective work part
The following are required:
Detailed design
· Details of all structures at least in 1:50 scale, detailed representations up to 1: 1 scale. Common representation of construction and equipment
· Testable structural design with static calculation, formwork and reinforcement plans, steel lists etc. The structural design will be checked by the Project Manager
· Implementation plans of all supply and disposal lines using the cover sheet method on a scale of 1: 250 or larger
· List of all pipelines with information on the nominal size, material and PN
· Details of the outdoor facilities
· Details for the landscape plan
Mechanical equipment:
· Detailed listing of the technical equipment broken down by building with all essential building data.
· Construction and assembly drawings with all the information required for the technical assessment and installation in the structures, such as:
· Material
· Dimensioning, dimensions
· surface protection (corrosion protection)
· Resources
· power consumption, consumption values etc.
· List of all units with specification of the manufacturer and type designation for third-party installation plans
For the switchgear, a separate unit list is to be drawn up, from which the power of the motors, the switching elements, the measuring value transmitter, the terminal designations etc. are derived, which are required for the electrical connection.
Electrical equipment 
· Specification book
· Tag List
· Diagrams
· Circuit diagrams
· Device lists with information from the manufacturer and type designation
· Cable and cable plans with information on the number of cores, cross-sections and cable types
· Plans of the switchgear, the illuminated circuit diagrams and, if applicable, the data flow
· Electrical installation plans with registered consumers, controls, empty pipe systems, main cable routes, bushings and
· Plans for the local arrangement of measuring points
· Measurement and control schemes based on the scheme created by the contractor for the entire system
· Connection diagrams of the electrical equipment
· Numbering
Plans created with CAD must also be transferred as DXF files.
Building technology 
· Site plan with all supply and disposal routes
· Scale building drawings (M: 1:50 or more detailed) with all technical system parts such as water supply and disposal, ventilation and ventilation, heating, fire protection etc. with details of dimensions, course, gradient of the lines, position of fittings and cleaning openings, Location of the hydrants and fire extinguishers
· Calculation of the hot water requirement
· Plant diagrams for drinking and process water supply, fire protection
· Calculation of the piping systems and representation of the line diagrams
· Sanitary switching and line schemes
· Device list with brands and types, based on the standard article list
All design stages shall be undertaken in close cooperation with Employer and his Project Manager

	[bookmark: _Ref535520186]Ambient Climatic Conditions
	The design of the Works shall conform to local climatic conditions taking into account the maximum and minimum temperature, rainfall, pressure and humidity and their annual pattern. 
Designing the Works, the Contractor shall consider the corrosive marine environment and shall use corrosion resistant Materials for steelworks/metal works, concrete etc. and their components or shall apply corrosion protection measures wherever applicable. 

	[bookmark: _Ref535518206]Disaster and Climate Change Resilience
	The Maldives is exposed to a combination of geo-physical and hydro-meteorological hazards including tsunamis, tropical storms, storm surges, floods, droughts and heat waves. Given its low-lying land, the Site may be exposed to these risks of weather events which are exacerbated by the climate change, such as, but not limited to, increasing tidal wave actions or extreme rainfall events. Also the sea level rise at its current projections can play a role in the vulnerability assessment. 
The Contractor therefore shall provide a design of the Works which shall consider the consequences of the aforementioned impacts, such as but not limited to:
· All crucial and safety equipment that may be affected by flooding shall be either designed and installed sea water proof or shall be placed at heights above 1.7 m over main sea level;
· Elevated building structures, their supports and building envelopes shall withstand cyclonic force winds of Category 1 of the Saffir Simpson hurricane wind scale; 
The Site’s storm and rain water drainage system shall minimize flooding and storm surge incidents applying feasible measures such as, but not limited to, suitable inclination of the Site, etc.

	Architectural and Landscaping Works
	The Contractor shall design and build all architectural and landscaping elements of the Site in accordance with the Maldives National Building Code 2008 and in line with British Standards, unless otherwise mentioned. In particular, the Contractor shall consider the requirements towards the land area constraints of the Site, the energy sustainability of the buildings, health and safety of the Contractor’s and the Employer’s personnel and any third party entering the Site. 
The architectural and landscaping design shall be aesthetically pleasing and demonstrate sensitivity to the local setting. The design shall be up-to-date, shall maintain clean and simple lines.
The design approach for buildings and structures shall be to achieve a safe, functional and durable site. Materials and their colours for external surfaces shall be selected for their visual qualities and proven durability to withstand all the local climatic conditions likely to be experienced, ease of maintenance and reasonable cost. 

	Civil Works
	All civil works shall be designed and built in accordance with the Maldives National Building Codes (2008) and pursuant to applicable British Standards. 
As basis for the design of the civil works, the Contractor shall consider the following which shall not be understood as exhaustive: 
a) Maximum or minimum (whatever is appropriate) precipitation, temperature, humidity, water levels and wind speeds 
b) The aggressive and corrosive marine environment for all civil structures above and below ground;
c) Maximum loads for all traffic areas and building structures based on the design considerations;
d) Specification of the civil works as per following chapter and as per General Technical Specifications
e) All necessary materials and equipment to deliver the civil works, such as, but not limited to, fill and embankment materials, construction tools and equipment, cranes and lifting gear, scaffolding, concrete, reinforcing steel, formwork material, fuel, utilities etc.;
Notwithstanding the aforementioned, the Contractor shall be responsible for the design and the delivery of all Temporary Works, such as, but not limited to, surveying, levelling, setting-out, collection of geo-technical data, provision of utilities, provision of the Contractor’s and the Employer’s facilities, fencing and securing the Site etc. and to decommission and to dismantle all Temporary Works.

	Construction Dewatering, Sewerage and Drainage System Works
	The Design-Build of the construction dewatering, the sewerage and the drainage system shall conform to the ambient and climate conditions and shall consider the following:
Any discharge of construction dewatering shall not be forwarded to any adjacent site;
Construction dewatering shall be kept operational any time unless otherwise instructed by the Project Manager;
Temporary drainage or sewerage works shall be decommissioned and dismantled unless needed for further use;
The Site’s drainage system for surface runoff and its sewerage system shall be kept strictly separated;
In the event of storm surges, flooding etc. both the sewerage and the drainage system and their equipment shall be kept operational any time;


4.4.3.2. [bookmark: _Toc34806888]PTS: Part 1 : Male’ industrial village
	General
	The contractor shall design and build the following elements according the respective General Technical Specifications (Chapter 4.4.1) the requirement for the layout arrangements (Chapter 4.4.2), annexed concept drawings as well as the following requirements

	1. Preliminary works : geotechnical survey
	For the bid purposes a geotechnical survey has been provided by the Employer (Annex 1.3)
During the design stage the Contractor should conduct a geotechnical survey in order to confirm and assess the ground conditions for the structural calculations of buildings and infrastructure. The following works have to be undertaken:
i) Standard Penetration Test (SPT) with core drilling up to 15 m conforming to the British Standards at 8 locations in coordination with the Project Manager. The standards should be followed, depth at which other tests are done or samples for laboratory tests are taken from. The boring locations are to be finalized with the Client before the tests are undertaken. All locations shall be geo-referenced. 
ii) Dynamic Probing (according to BS1377 or similar) to obtain an assessment of the penetration resistance of the substrata that can be related to discretely measured SPT values. The depth of the Dynamic Probing shall be assessed based on the substrata conditions. The costing shall be based on a depth of 15 m. Locations that are provided in the lay-out Figure 1 indicatively only shall be defined in due consultation with the Client. Locations shall be chosen to allow an interpolation of the substrata conditions between the SPT boreholes. All locations shall be geo-referenced.
iii) Standard Proctor Test of the proposed test area 
iv) Direct Shear Test of the proposed test area 
The Contractor will submit a report of their findings (2 hard copies colour printed and binded and soft copy in PDF format) showing the specified information as below. 
a)	Soil profile investigation and grain size distribution 
b)	Methodology and test locations with appropriate drilling logs 
c)	Results, findings and limitations 
d)	The safe bearing capacity, uniaxial and unconfined compressive strengths at different depths 
e)	The consolidation effect of the proposed test area 
f)	Contractor’s recommendation on foundation design of buildings and structures based on the various geotechnical test findings
Major deviations in findings which have an impact on the design and pricing will be adjusted through a contract variation during design stage
These preliminary works have been priced as provisional sum under price schedule 02: Works

	Site clearance and dismantling of existing facilities and buildings
	The contractor shall undertake the site clearance in close cooperation with WAMCO and complying with the General Technical Specification:
· Section 1: site clearance
· Section 4 earthworks
The Site clearance works consist of dismantling all existing building structures on the site respectively:
· Maintenance/Workshop hall (steel frame) of approx. 600 m² and a height of 4-5 m
· Administrative and staff facility compounds : 1 storey prefabricated buildings of approx. 300 m²
· Clearance of all debris, construction and demolition waste, bushes, trees and planting, etc
Site clearance is to be quoted as a lump sum under position 2 of the price schedule 2 : Works

	Earthworks and Cut & fill
	All equipment, tools, and machines used while carrying out the works that are covered by these Employer’s Requirements shall be subject to the approval of the Project Manager and shall comply with all applicable H&S requirements. 
The Contractor shall undertake a complete levelling of the area (approx. 6,500 m²) in order to ensure the elevation of the buildings, the elevation of the quay wall at the unloading ramp to a level of 1,7 over MSL as per tentative layout drawings and cross sections and to ensure an adequate drainage of the site after works
Major terrain roughness’s and level differences should be compensated by adequate concrete retaining structure (L concrete blocks or similar)
At the docking ramp a 25 m long retaining structure (height 0,6 cm) should be build.
For a preliminary estimation of the cut and filling works tentative cross sections of the area are provided in Annex 1.
Earthworks should be undertaken according general technical specifications section 4 Earthworks and items should be prices as a lump sum under position 3 of the price schedule 2 : Works

	Civil and building works
	Civil and building works are to be quoted as a lump sum under position 4 of the price schedule 2°: Works for each item separately (for example: 4.1 Administration building, 4.2 workshop, 4.3 Transfer area, 4.4 waste reception office)
For the purpose of bid pricing the tentative measurements of the layout drawings as per Annex 2 have to be taken into account. 
Design changes in layout arrangements to be developed during design phase in close cooperation with Employer and Project Manager

	4.1 Administration building
	the contractor shall design and build a fully functional administrative building including civil, electrical supply works according to general technical specifications:
· section 9 work for electrical and mechanical installations
· section 10 formwork and finishes to concrete
· section 11 steel reinforcement
· section 12 concrete works
· section 14 hand railing, ladders, stairs and flooring
· section 15 water supply works
· section 17 building works
· the tentative concept drawings as annexed and the following min. requirements
· the design parameter as per Chapter 4.3

	General
	The administration building shall accommodate the following:
1. Lobby and reception area; including a control room (guard)
a) Permanent offices for the WAMCO administration and management staff;
b) Laboratory and sample storage room;
c) Changing and locker rooms for the WAMCO waste collection staff and the staff working on the Transfer station;
d) Social facilities such as canteen and recreation room, prayer rooms, the kitchen shall be subject to WAMCO considerations on the food supply for the personnel;
e) An awareness and technical floor for school education, exposition and conferences, including the technical server room
All rooms shall be sized to accommodate the envisaged maximum number of people and to meet the minimum area requirements. 
The different floor levels shall be accessible via staircases and one elevator at least that runs from the base floor to the highest floor level. 
The Contractor shall provide toilets for both male and female staff and visitors, respectively, in a sufficient number taking into account the number of employees as indicated
Indoor signage shall be provided indicating (emergency) exits, fire escape diagrams, building plans, warning instructions, shaller point locations etc. in an easily comprehensible format. 

	Lobby and reception area
	Windows, doors, gates
· Glass frame door
Floors
· Cement coating as an inclined screed
· Ceramic floor slabs, anti-slip
· stoneware base tiles
Walls
· Lime cement wall plaster, smooth
· wall painting, emulsion paint
Ceilings
· False ceiling made of plasterboard
· Ceiling surfaces, painted
Electrical plugs: IP 20 , min 5 per office and 8 in the control room
Ceiling lights : LED, min 500 lux, light color 4000 K
Single light switches

	Offices and meeting rooms
	All offices shall be equipped with air conditioning
Windows, doors, gates
· window elements
· aluminium blinds, outside
Floors
· liquid cement screed
· Linoleum flooring: Thickness: 3.2 mm, heavy use, suitable for chair castors, antistatic
Walls
· lime cement plaster, smooth
· wall painting, emulsion paint
Ceilings
· False ceiling made of plasterboard
· Ceiling area, painted
Interior doors
· Melanine door with frame
Electrical plugs: IP 20 , min 5 per office and 5 per meeting rooms
Ceiling lights : LED, min 500 lux, light color 4000 K
Single light switch
Lan connection and plugs : for 2 desks/office, 2 at each meeting room

	Laboratory and Sample Storage Room
	The Contractor shall design and build a laboratory room on the 3rd floor for EPA for analyses and monitoring purposes
A sample storage room shall be furnished to allow the storage of retained samples. 
Floor, wall and ceiling finishing shall be chosen to meet the requirements of a laboratory (acid/lye resistant tiles, washable walls and ceiling etc.). 
Both the laboratory and the sample storage room shall be air-conditioned. 
Electrical plugs should be water protected IP43
Number of electrical plugs: 5 in the laboratory, 2 in the storage room
Ceiling light : LED IP 20
2 single light switches
Lan connection and plugs : for 1 desk
Equipment
· sink made of polymer concrete, size 500 x 400 x 215 mm including wall mounting consoles
· Wall- mounted single-lever mixer tap with swivel spout
· Pipe odor trap with strainer drain valve 

	Changing and Locker Rooms with Showers and Toilets
	The Contractor shall design and build changing and locker rooms with attached showers and toilets for both male and female employees. These shall be equipped with a number of lockers as per envisaged staff concept, with benches and with appropriate wall and floor finishing. 
Toilets, showers and hand wash facilities shall be accessible form the changing and locker rooms. Each shower and sink shall be equipped with both hot and cold water supply. A sufficient number of toilets shall be provided. Water saving equipment shall be used.
Showers and toilets shall be build waterproof and protected against splashing through adequate plastering and tiling.
Toilets
Windows, doors, gates
· window elements
Floors
· liquid cement inclined screed
· ceramic floor tiles
Walls
· Lime cement plaster
· stoneware wall tiles, room height
· Partition system for toilet facilities
· Door for toilet cabin
Ceilings
· False ceiling made of plasterboard
· Ceiling surfaces, painted
Interior doors
· Melamine door with frame
Equipment (N° as per concept drawing)
· Toilet support frame with concealed cistern
· Washdown body, wall-hung
· Toilet seat made of hard plastic
· Toilet paper holder
Washbasins 
· support frame 
· Wash basin, size approx. 600 x 500 mm
· Single-lever/single- hole mixer tap for wall mounting
· Angle valves with socket wrench upper part
· Pipe odor trap with drain valve
· Mirror, size approx. 60 x 45 cm
· Storage plate approx. 60 x 15 cm
Hand Washes
· Wash basin, size approx. 600 x 530 mm
· support frame
· Basin self-closing mixing valve for wall mounting
· Towel hook
Shower area
Windows, doors, gates
· Window elements 
· Frosted glass
Floors
· Liquid cement inclined screed
· Ceramic floor tiles for wet barefoot areas
Walls
· Interior lime cement plaster 
· Stoneware wall tiles, room height
Ceilings
· False ceiling made of plasterboard
· Ceiling surfaces, painted
Interior doors
· Melamine door with frame
Equipment (N° as per concept drawing)
· Shower system as a floor-tiled shower with floor drain (stainless steel grate), at least 900 x 900 mm
· drain valves
· -Shower wall installation with self-closing valve and Security mix valve stainless steel cover
· Overhead shower with adjustable spray types 
· Towel rail, approx. 60 cm
Locker area
Windows, doors, gates
· window elements
· Frosted glass
Floors
· Liquid inclined screed
· Ceramic floor tiles for wet barefoot areas
Walls
· Lime cement wall plaster
· stoneware wall tiles, room height
Ceilings
· False ceiling made of plasterboard
· Ceiling surfaces, painted
Interior doors
· Melamine door with frame
Electrical plugs: 2 per locker room, IP 44
Ceiling lights, LED, IP 65
6 toggle light switches
Sink 
· -Ceramic sink with PVC bead protector and folding grate
· Size at least 450 x 400 mm
· Pipe odor trap with strainer drain valve

	Social Facilities and canteen
	In line with the staffing and shift concept, the Contractor shall design and build a canteen and recreation area to allow staff to gather, eat and relax. 
Finishing works shall be subject to the considerations of the Contractor. Sound attenuation shall meet the CIBSE Guide 4B noise rating of 40. 
Prayer rooms shall be provided for both male and female employees. 
The area shall be equipped with air conditioning.
Windows, doors, gates
· window elements
· aluminium blinds, outside
Floors
· liquid cement screed
· Ceramic floor tiles
Walls
· lime cement plaster, smooth
· wall painting, emulsion paint
· stoneware wall tiles, door-high
Ceilings
· False ceiling made of plasterboard
· Ceiling area, painted
Interior doors
· Glass frame door with frame
Electrical plugs: 5, IP 20 for open area, 8 IP 54 for kitchen area
Ceiling lights, LED, IP 20
6 Toggle light switches
2 electrical connections for electrical cooker (400 V/16 A)

	Awareness and technical floor
	The Contractor shall design and build an awareness and technical floor consisted of a main exposition and exhibition hall a technical room hosting the server, the technical control installations and the archive.
The area shall be equipped with air conditioning.
Windows, doors, gates
· window elements
· aluminium blinds, outside
Floors
· liquid cement screed
· Ceramic floor tiles
Walls
· lime cement plaster, smooth
· wall painting, emulsion paint
· stoneware wall tiles, door-high
Ceilings
· False ceiling made of plasterboard
· Ceiling area, painted
Interior doors
· Glass frame door with frame
Electrical plugs: 20, IP 20
Ceiling lights, LED, IP 65
6 Toggle light switches
Lan connection and plugs : for 2 desks/office

	Others
	The administration building shall have at least one balcony/viewing terrace and one passage to the adjacent workshop (see tentative layout)
For unpaved area, rainwater exposed structures around the building blocks a splash protection shall be foreseen:
· Grain size 16/56/64 mm
· Width 50 cm
· Deepness on average 25 cm
Fire protection equipment
· 12 Portable fire extinguishers as charging extinguishers with LPG bottle , extinguishing agent ABC powder, 12 kg or . 6 kg, with wall bracket


Table 4‑3: Area requirements for rooms in the administration building
	Administration Building 6 storey building

	General requirements
	Fully functional 6 storey building
With emergency stair case 
One elevator till the 5th floor for maximum 8 persons or 750 kg
One viewing platform/balcony on the 5th floor
Passage to the adjacent building (workshop)
Interiors space/building volume : min 5,600 [m³]
Ground surface : min 300 [m²]



	Component
	Number of People/units
	Minimum Requirement

	Ground Floor (reception and staff dressing rooms and showers) Ground surface 300 m²

	Lobby and reception area
	n/a
	Min 30 m2

	Dressing room men
	Min 40/shift
	Min 20 m²

	Showers men (including room)
	3 units
	Min. 1 m²/shower room

	Toilets + washing basin men
	2 units
	1,2 m²/unit

	Dressing room women
	Min 20/shift
	Min 15 m²

	Showers women (including room)
	3 units
	Min. 1 m²/shower room

	Toilets + washing basin women
	2 units
	1,2 m²/unit

	Storage/archive room
	N/A
	15 m² (or as per ER)

	Control/Reception room
	2
	15 m²

	Prayer room
	Min 20
	Min 15 m²

	1st Floor (canteen) Ground surface 300 m²

	Catering/Kitchen/cooking area
	-
	Min 50 m²

	Canteen
	Min 40 people/shift
	On entire area-kitchen area and toilets surface

	Toilets + washing basin men
	2 units
	2 m²/unit

	Toilets  + washing basin women
	2 units
	2 m²/unit

	Balcony/terrace and passage to workshop
	Min 10 people/shift
	

	2nd Floor (offices): Ground surface 300 m²

	Offices
	2 employees/office
	Min 8 m²/working space per employee

	Directors office
	1
	Min 15 m²

	Social room/small kitchen
	3
	Min 10 m²

	Toilets + washing basin men
	2 units
	2 m²/unit

	Toilets  + washing basin women
	2 units
	2 m²/unit

	3rd Floor (offices and laboratory) Ground surface 300 m²

	Offices
	2 employees/office
	Min 8 m²/working space per employee

	Laboratory 
	n/a
	Area: 40 m2

	Social room/small kitchen
	3
	Min 10 m²

	Toilets + washing basin men
	2 units
	2 m²/unit

	Toilets  + washing basin women
	2 units
	2 m²/unit

	4th Floor (meeting room) Ground surface 300 m²

	1 big meeting room
	20
	Min 25 m²

	2 medium meeting rooms
	10
	Min. 15 m2

	1 small meeting room
	5
	Min 10 m²

	Social room/small kitchen
	3
	Min 10 m²

	Toilets + washing basin men
	2 units
	2 m²/unit

	Toilets  + washing basin women
	2 units
	2 m²/unit

	5th Floor (Exposition hall, archive/storage, Technical server room) Ground surface 300 m²

	1 multipurpose exposition hall
	50
	Min 60 m²

	Storage room
	-
	Min. 15 m2

	1 small room for training/teaching/multipurpose
	15
	Min 20 m²

	Social room/small kitchen
	3
	Min 10 m²

	Toilets + washing basin men
	2 units
	2 m²/unit

	Toilets  + washing basin women
	2 units
	2 m²/unit

	Balcony/terrace/viewing platform
	Min 15 people
	



	4.2 Workshop
	The Contractor shall design and build a fully functional workshop including civil, electrical supply works according to General Technical specifications:
· section 9 work for electrical and mechanical installations
· section 10 formwork and finishes to concrete
· section 11 steel reinforcement
· section 12 concrete works
· section 13 steelwork
· section 14 handrails, ladders, stairs and flooring
· section 15 water supply works
· section 17 building works 
· the tentative concept drawings and the following min. requirements
· and the design parameter as per chapter 4.3

	1. General
	The Contractor shall design and build a fully functional maintenance workshop that shall be equipped with the necessary equipment and tools to accomplish routine maintenance and overhaul of equipment. 
When sizing and equipping the workshop, the Contractor shall take account of the remote location of the Maldives and potentially limited local availability of skills and tools and supplies.
The workshop shall be accessible from both outside and inside to allow large equipment to be maintained in the workshop. The workshop shall be provided with sufficient high bay doors, and lifting hoists as necessary. 
The mechanical workshop shall be ventilated, the electronic and control & instrumentation compartment air conditioned and shall be equipped with the necessary building services to operate the workshop, the installations and the tools. 

	Description
	Main area
Windows, doors, gates
· Window elements made of aluminium
· aluminium blinds, outside
· steel door, double leaf with a handle
· roller shutter doors (manual operation)
Floors
· Industrial screed, coated
Walls
· lime cement plaster, smooth
· wall painting, emulsion paint
· stoneware wall tiles, 1,5 m height at the maintenance bay
Ceilings
· False ceiling made of plasterboard
· painted ceiling surfaces
Storage room for spare/wear parts/offices
Windows, doors, gates
· glass frame door
Floors
· Industrial screed, coated
Walls
· lime cement plaster, smooth
· wall painting, emulsion paint
Ceilings
· False ceiling made of plasterboard
· Painted ceiling surfaces
Electrical plugs: 10 x IP 20, 3 x IP 56
Ceiling lights, LED, IP 23 at maintenance area, 
IP 20 at offices and storage area (min 500 lux, 4000 K)
1 Toggle light switch
2 single light switches
Lan connection and plugs : for 2 desks

	Equipment to be provided by the contractor
	The contractor shall provide the following equipment for the workshop within this contract:
· 1 bench vice with a jaw width of 125 mm large anvil plate, height adjustable by 30cm, rotatable by 360 °, fully assembled with quick release device
· 1 bench vice jaw width 85 mm
· 3 steel shelves, 1000 x 500 with 6 flat shelves of 650 kg field load
· 1 steel winch (stick winch) 1.5 t with safety crank and friction brake
· 1 steel winch (stick winch) 3.0 t as before
· 1 mobile compressor capacity 265 L, 2.2 kW, 230 V, tank size 120 L with safety fittings and accessory package
· 1 welding transformer, 230/240 V, 220/130 A. with welding equipment
· 1 welding and cutting set in a sheet steel case
· 1 inert gas welding machine, with equipment
· 1 pillar drilling machine, drilling capacity up to B49 mm in steel
· 1 pneumatic hammer drill,
· 1 double grinding block, disc diameter 200 mm, 400 V
· 1 angle grinder, disc diameter 125 mm
· 1 angle grinder, disc diameter 230 mm
· 1 aluminium hand cart, safety handles with hand protection, edge protection, pneumatic tires 250 mm, load capacity 250 kg
· 1 Aluminium ladder, 3 parts, 9 rungs
· 1 small parts cleaner, stationary with drip pan, with suction for cleaning agents
· 1 tool box, 1950 x 1040 x 635, centre partition, 6 flat shelves, 6 drawers
· 1 pipe cutter for steel 1 / 8-2
· 1 pipe cutter for copper 8-35 mm
· 1 thread cutting tool, 3-24 mm with tap wrench and die holder
· One (01)  3-arm puller, 520 mm span
· One (01) 3-arm puller, span 65 mm, depth 65 mm
· One (01) 3-arm puller, span 150 mm, span depth 155 mm
· 1 corner pipe wrench ½ “, 45 ° unwound, Swedish shape
· 1 chain pipe wrench, 3/8 “- 4“, with strong steel chain
· 1 safety ring pliers, 180 mm,
· 1 workbench, 2000 x 750 x 850, with cupboard, professional quality
· 1 electrical measuring device,
· 1 bearing plate with drip pan for 6 oil drums, galvanized 860 x 2720
· 1 waste oil container, volume 800L, double-walled, galvanized
· 1 soldering iron, 150 watts
· 1 25 watt soldering iron
· 1 desoldering device
· 1 pipe vice
· 1 piece of cold / warm high  pressure cleaner "
· 1 metal folding saw (slow runner)
· 1 electric hoist for crane rail workshop 500kg
· protection devices
· 2 Portable fire extinguishers as charging extinguishers with LPG bottle , extinguishing agent ABC powder, 12 kg or . 6 kg, with wall bracket



	Management and Workshop building / Workshop Area

	General requirements
	Fully functional maintenance/workshop building with a maintenance hall to accommodate 2 vehicles (dump trucks min dimensions of length x width height (m) : 6,0 x 3,0 x 2,5
2 roller shutter doors
Additional offices (for maintenance manager and storage room
Accommodating a passage to the adjacent building (admin building)
Interiors space/building volume : min 900 [m³]
Ground surface : min 150 [m²]




	Component
	Number of People/units
	Minimum Requirement

	Offices
	1
	Min 8 m2/office

	Dressing room men
	2
	Min 10 m²

	Storage area for spare parts
	
	Min 15 m²

	Toilets + washing basin men
	1
	1,2 m²/unit

	Maintenance hall
	2 trucks
	45 m²

	Oil/grease separator/sceptic tank
	1
	

	Access to administration building via stairs
	1
	



	4.3 Transfer and parking platform
	the contractor shall design and build a fully functional 2 storey waste transfer and vehicle parking platform including civil, electrical supply works according to general technical specifications:
· section 3 drainage works
· section 4 earthworks
· section 5 carriageways: sub-base material
· section 6 concrete carriageways
· section 7 miscellaneous roadworks
· section 8 traffic signs, road markings and road studs
· section 9 work for electrical and mechanical installations
· section 10 formwork and finishes to concrete
· section 11 steel reinforcement
· section 12 concrete works
· section 13 steelwork
· section 14 handrails, ladders, stairs and flooring
· the tentative concept drawings and the following min. requirements

	1. Tipping/transfer desk: general 
	The waste tipping and transfer desk that shall comply with environmental, health & safety and operational requirements for all personnel working on that area, including all necessary electrical and control components. 
The dimension of this area shall allow a safe flow of incoming and exiting vehicles. 
Wherever reasonable and applicable, the supporting structures of the building shall be equipped with impact protectors while elevated curbs shall be protected with edge angles or embedded steel plates to prevent damages.
The Contractor shall design and build the number of tipping bays as indicated 
For all tipping bays the Contractor shall provide safety curbs to prevent reversing vehicles from falling. Tipping bays shall be made of wear resistant concrete or shall be covered by wear resistant steel sheets. 
Tipping bays should be equipped by deflector plates to avoid uncontrolled dumping and spillage on the floor.
The tipping bays shall be surveyed by CCTV cameras which shall be monitored in the control room located on the ground floor of the administration building
For cleaning purposes, the tipping area shall be provided with a sufficient number of power sockets and water supplies to allow a high pressure steam cleaner to operate. Water shall be collected by the drainage system. 

	First level : tipping area
	The Contractor shall consider the following aspects in the design of the waste tipping/Transfer desk including access ramp:
a) First level of the transfer desk : tipping platform in concrete as per structural calculations and GTS 
b) Roofed tipping area over the container bays; steel frame, corrugated iron roof
c) Access ramp to the tipping area and carriageways dimensioned for a two lane traffic (one lane in, one lane out; dimensioning truck : dump truck 5 t payload, average length 6,5 m, width 2,5 m and tipping height of 5,5 m)
d) 5 unloading bays including efficient and convenient turn-around areas for delivery vehicles; dimensioned for the worst case as per Chapter 4.3 design parameter (5 dumping trucks, payload 5 t, average length 6,5 m, width 2,5 m and tipping height of 5,5 m)
e) Width and geometry to allow for efficient use;
f) Minimum slope to ensure an efficient water drainage
g) Maximum slope yet ensuring safe access of all vehicles
h) 5 container bays to accommodate 25 m³ container with a dimension of approx.: length x width, height (m) : 6,1 x 2,4 x 2,0 (m)

	Second level : RCV parking area
	On the second level the Contractor shall design and build a parking area to accommodate the parking of a maximum of the Refuse collection trucks. Therefore the Contractor shall consider the following requirements:
· Access ramp from the first level : one way, width of maximum 4 m
· Turning radius and slopes for a small 2 axle dump truck with following design requirements, length x width, height (m) : 5,6 x 2,1 x 2,3 (m)
· Max weight of the RCV : 6 tons
· Supporting structure : steel framework according structural calculations
· Carriageway : concrete carriageway according structural calculations
· Min platform slope to ensure a proper rainwater drainage
· Open space; no roof


Table 4‑4: Minimum quantitative design requirements for the transfer deck
	Description
	Unit
	Min. 
	Max. 

	Access Ramp 2 ways

	Slopes
	%
	To ensure proper rainwater drainage (min 2%)
	To ensure proper access of middle weight dump trucks 2-3 axes during harsh weather conditions (max 11 %)

	Road width
	m
	4,5/road line
	-

	Rainwater drainage through gutter
	-
	Between both circulation lines

	Ground floor level

	Concrete structure (L-Blocks or similar), partially filled and compacted with earth, C&D waste and inert debris (see concept drawings)
	m
	3,0
	4,5

	Storage place under deck
	
	Over 30% of the surface
	50% of the surface

	WAMCO shop
	
	Small office building (civil works/prefab or container solution)
Area : 12-15 m²

	level utilities
	
	1 water plug with tap
1 electrical plug : 3 phase/400 V/50 HZ IP 56

	Transfer deck level 1

	Area
	m²
	To accommodate min 3 dump trucks on one time including turning and manoeuvring area
	To accommodate max 5 at dump trucks on one time including turning and manoeuvring area

	Height over ground level
(shall be chosen to allow a tipping height of 5.5 m)
	m
	3,0
	4,5

	Container bays
	-
	5
	

	Deck staircase
	1
	
	

	Rainwater Protection shed 
	m²
	Over container area
	1,2 x container area

	Access ramp to the parking deck : single lane
	m
	3,0 m
	3,5 m

	Ramp slope
	%
	2%
	6%

	Level utilities
	
	1 water plug with tap
1 electrical plug : 3 phase/400 V/50 HZ IP 56
Ceiling lights: LED IP 44

	Parking deck level 2

	Area
	m²
	To accommodate min 10 dump trucks including turning and manoeuvring area
	-

	Height over ground level (shall be chosen to allow a tipping height of 5.5 m)
	m
	8,0
	9

	Level utilities
	
	2 Street lamp 5 m height/ LED , 30 Lux

	Others

	Staircase
	1
	From ground level to parking deck, enclosed concrete structure



	4.4 Guard house, waste acceptance building and weighbridge
	the contractor shall design and build a fully functional Waste acceptance building with weighbridge and guardhouse including civil, electrical supply works according to general technical specifications:
· section 9 work for electrical and mechanical installations
· section 10 formwork and finishes to concrete
· section 11 steel reinforcement
· section 12 concrete works
· section 17 building works
the tentative concept drawings and the following min. requirements

	1. Guardhouse
	Fully functional single room (civil works, alternative : prefabricated or container), flat roof, 8 m² equipped with air conditioning
Windows, doors, gates
· window elements
· aluminium blinds, outside
Floors
· Linoleum flooring :Thickness: 3.2 mm, heavy use, suitable for chair castors, antistatic
Walls (in case of civil works option)
· lime cement plaster, smooth
· wall painting, emulsion paint
Ceilings (in case of civil works option
· False ceiling made of plasterboard
· Ceiling area, painted
Electrical plugs: IP 20 , min 2 
Ceiling lights : LED, min 500 lux, light color 4000 K
Single light switch
For unpaved area, rainwater exposed structures around the building blocks a splash protection shall be foresee:
· Grain size 16/56/64 mm
· Width 50 cm
· Deepness on average 25 cm
Fire protection equipment
1 Portable fire extinguishers as charging extinguishers with LPG bottle , extinguishing agent ABC powder, 12 kg or . 6 kg, with wall bracket

	Waste acceptance building
	Fully functional single room (civil works, alternative : prefabricated or container), flat roof, 15-20 m² equipped with air conditioning, suitable to install the hardware for the weighing system;
Windows, doors, gates
· window elements
· aluminium blinds, outside
Floors
· Linoleum flooring :Thickness: 3.2 mm, heavy use, suitable for chair castors, antistatic
Walls (in case of civil works option)
· lime cement plaster, smooth
· wall painting, emulsion paint
Ceilings (in case of civil works option
· False ceiling made of plasterboard
· Ceiling area, painted
Electrical plugs: IP 20 , min 5 
Ceiling lights : LED, min 500 lux, light color 4000 K
Single light switch
Lan connection and plugs : for 2 desks
For unpaved area, rainwater exposed structures around the building blocks a splash protection shall be foresee:
· Grain size 16/56/64 mm
· Width 50 cm
· Deepness on average 25 cm
Fire protection equipment
1 Portable fire extinguishers as charging extinguishers with LPG bottle , extinguishing agent ABC powder, 12 kg or . 6 kg, with wall bracket

	Weighing system
	The weighing system consisting of a weigh bridge and weighing software shall be used to 
a) weigh incoming waste, 
b) control the supply of fuels, 
c) weigh any other material whose mass shall be controlled,
The design of the weighbridge and its computerized recording of incoming and exiting vehicles shall facilitate the operations without any manual intervention during weight recording. The weighing software shall allow multiple export options to other systems in format such as MS Excel, CSV.
Load (or weighing) cells shall be calibrated by a third party or by the supplier certifying the correctness of their functions prior to the commissioning. 
The weighing system shall allow for each weighing event to be logged and allocated to a delivery vehicle jointly with a time stamp for entering and exiting. 
All components of the weighing system which are prone to corrosion shall be manufactured using corrosion protected steel. The entire system shall not be affected by electromagnetic fields, e.g. radio frequencies, industrial frequencies. Appropriate storm surge, earthing and lightning protection shall be provided and installed. 
The weighbridge area shall be surveyed by a CCTV camera which shall be monitored from the control room located at the ground floor of the administration building.


Table 4‑5: Minimum quantitative design requirements for Guardhouse and weighbridge building
	Guardhouse/waste acceptance building with weighbridge

	General requirements
	Fully functional guardhouse and weighbridge with waste acceptance building as civil work or alternatively: Container solution/pre-fabricated solution.
Flat roof



	Component
	Number of People/units
	Minimum Requirement

	Guardhouse
	1
	8 m²

	Waste acceptance building

	Offices
	2/unit
	Min 15 m2

	Archive
	2
	Min 10 m²

	Toilets + washing basin men
	1
	1,2 m²/unit

	Height of ground floor (elevation)
	
	1,5 m over ground

	Weighbridge
	t
	30



	4.5. Roads, carriageways and parking lots, sidewalks
	The Contractor shall design and build for the entire area the roads, carriageways and parking lots including traffics signs and road marking according to General Technical specifications:
· section 3 drainage works
· section 5 carriageways: sub-base material
· section 6 concrete carriageways
· section 7 miscellaneous roadworks
· section 8 traffic signs, road markings and road studs
· the tentative concept drawings 
· and the following min. requirements
Road, carriageways, parking lots are to be quoted as a lump sum as price schedule 2, pos 3: Works as per each item separately

	
	Carriageways, roads and traffic areas shall be designed to accommodate the Contractor’s mobile plant and vehicles, as well as the delivery vehicles of WAMCO and others approved to deliver the accepted waste. 
WAMCO will use hook lift trucks that have the following dimensions and gross loads:
· 3 axles
· Wheelbase : 4,50 m+1,3 m
· Overall length : 10 m
· Overall width: 2,5 m
· Overall height: 3,0 m
· Gross vehicle weight : 28 t
Besides WAMCO vehicles, private, commercial and industrial deliverers may be permitted to deliver waste via the main access route. 
Vehicle access and routing shall be designed to allow the vehicle turnaround times without any congestion on the site. 
The traffic areas shall be designed to facilitate safe, convenient routes separating transportation groups as far as practical. Attention shall be given to the provision of clear and well defined routes for emergency vehicles, fire, police, and ambulance and daily site service vehicles to the Site. In particular, but without limitation, the Contractor shall provide that:
· Operational and non-operational traffic has separate circulation routes;
· Artificial illumination meets the requirements of the CIBSE Lighting Guide; and there is adequate illuminated signage, which indicates access to and exit from the Site 
Road base and pavement shall be designed and built following the national regulations, the relevant British standards or similar considering the design vehicle parameters, the Contractor’s requirements for operating heavy duty equipment and the climatic conditions.

	4.6. [bookmark: _Ref444406]Building Services
	The following building services shall be provided to all Site areas as needed:
a) Electrical works, LV distribution;
b) Emergency power system
c) Earthing and Lighting;
d) Communication, telephone and computer networks (ICT);
e) Elevators;
f) Fire detection, alarm and suppression systems;
g) Ventilation and air conditioning;
h) Plumbing and sanitary installations;
i) CCTV system;
j) Access control, security and alarm systems
k) Acoustic/sound pressure
All installations shall be tested and commissioned according to the Contractor’s program within the commissioning

	a) Electrical works, LV distribution
	For all electrical works the Contractor shall consider general technical specifications:
· section 9 work for electrical and mechanical installations
· as well as the following requirements:

	
	The electrical works of the Contractor shall comply with Maldivian guidelines, norms and standards, shall take into account international standards and norms in their latest version, and shall meet the requirements of the site that can be operated and controlled in a safe and secure manner under all operational at the given environmental conditions 
The Contractor shall also supply an emergency power supply system as specified further below to allow the operations of the facilities in the event of a failure electricity.
For the electricity supply, the Contractor shall liaise with STELCO and shall take into consideration the approvals and permits granted by STELCO. For the Design-Build of the electrical works, the Contractor’s shall, amongst others, consider the following:
a) List of accredited electrical engineers that are licensed to perform electrical works (MEA’s website);
b) Guideline for power systems approval (MEA website);
c) List of approved cables with valid certificates (MEA’s website);
d) Grid connection application/permit and other applicable services provided by STELCO (STELCO website);
e) Approval of technical specs by STELCO;
Electrical components shall be designed and installed so that any damage due to water intrusion, sea water attack or the corrosive marine environment is prevented, thus, resulting in either appropriate protection classes and measures, or in elevated installation of electrical components. 
Wherever appropriate, the Contractor shall provide surge arrestors to protect the electrical equipment. 
For the design review, the Contractor shall submit a detailed description of the electrical system including, but not limited to, arrangement of the connection to the STELCO grid, electrical consumer list and an analysis of the self-consumption, single line diagrams for all switchboards, set-up of the emergency power supply. Regarding network dimensioning and selection of equipment, transformers, cables protection and switching devices, etc. all requirements according selectivity] and back-up protection shall be fulfilled. 

	b) Connection to STELCO Grid
	The metering system shall be provided by STELCO. All other electrical components including, but not limited to, circuit breaker(s), control and instrumentation equipment shall be provided by the Contractor. 

	c) LV Switchboards 
	The design of the LV power distribution systems shall consider availability, safety and redundancy requirements. The configuration of the LV switchboards shall be submitted during the design review. Suitable power supply system according to the type of connection to earth shall be selected carefully for the low-voltage network 
Wherever appropriate, the Contractor shall install industrial type sufficiently rated 400V/230 V AC sockets to operate tools and other equipment. Protection classes of the sockets shall be IP65 in outdoor applications and IP44 for indoor applications where no dust ingress is foreseen. In the event dust ingress or water attack is likely, higher protection classes shall be considered.
Indoor distribution boards shall be of protection class IP55 within the process area and of IP31 within dry and dust free rooms. Outdoor distribution boards shall be located sufficiently high to avoid seawater and water attack but shall be nevertheless of IP65.

	d) Electrical Cables and Equipment
	The Contractor shall consider in his design the cables that are certified by MEA and shall follow relevant standards and norms according to BS and IEC.
For the design of the cabling and its installation, the Contractor shall, amongst others, consider the following:
a) Exposure to high temperatures shall be minimized by appropriate shielding;
b) Cables in trenches shall allow access for maintenance and inspection personnel and effective drainage shall be provided;
c) Trenches, ducts, trays, ladders etc. shall offer a usable space of at least 25% as spare;
d) Wherever appropriate, empty conduits shall be provided;
Any equipment installed outdoor or in areas of high dust exposure shall be of at least IPX5 or IP65 respectively unless, due to the mode of installation, a higher protection class is required to prevent from water or sea water ingress. 

	e) Emergency Power Supply System
	The emergency power supply system shall consist of suitably sized a diesel driven genset that is housed in a noise suppressing environment and an uninterruptible power supply (UPS) system. 
For the design of the genset module, the Contractor shall take into consideration the power ratings of the site. The fuel supply and storage for the genset system shall be designed accordingly. 

	f) Earthing and Lightning Protection System
	The Contractor shall supply and install all necessary earthing equipment such as, but not limited to, earth leads, mats and electrodes 

	g) Indoor and Outdoor Installations
	The Contractor shall provide indoor and outdoor installations such as, but not limited to, lighting in acc. with national/international standards (and lighting poles), sockets, cabinets and distribution panels to cater for a safe operations of the equipment. Specifications under building descriptions in the respective chapters and subchapters above

	h) Indoor sockets and lighting
	The power supply to indoor sockets and lighting shall be provided via indoor distribution panels with two feeding lines. The indoor lighting shall be fed by the emergency power supply system.. Sufficient light intensity shall be provided both inside and outside. Energy saving illuminates (LED) shall be used wherever appropriate and possible. Specifications under building descriptions in the respective chapters and subchapters above

	i) Outdoor sockets and lighting
	Subject to the design considerations of the Contractor, the supply of the outdoor sockets and lighting shall be provided via either outdoor cabinets or via an indoor distribution panel. Outdoor lighting shall be eligible for emergency power supply. 
Outdoor sockets shall be provided in a weatherproof enclosure and shall be located wherever appropriate. Higher water protection classes shall be provided in the event the installation is exposed to direct water/sea water attack. 
Outdoor lighting poles shall be sufficient in number and shall offer a sufficient light intensity. Outdoor illuminates used in at the lighting poles shall be LED.
Whenever an outdoor cabinet shall be provided, the Contractor’s design shall consider the sea-waterproof and weatherproof installation. 

	j) Emergency Lighting
	Emergency lighting shall be in accordance with national standards shall be provided In order to meet all the safety objectives such as the chance to leave a place safely or to ensure the safety of potentially hazardous workplaces.

	k) CIT System
	Telephone, communication and computer networks shall be installed wherever needed to allow internal and external communications, operations and high-speed data exchange to meet the operational requirements of the components interlinked. Specifications under building descriptions in the respective chapters and subchapters above

	l) Elevators 
	The Contractor shall provide and install: 
1. An elevator within the administration building capable to transport 850 kg at least. 
1. Elevator shall be a single open door
1. Elevator should reach from the ground floor to the level 5
1. Elevators shall have appropriate finishing according to their intended use and shall meet all safety requirements. 

	m) Fire Detection, Alarm and Suppression Installations
	The Contractor shall be responsible for the design, supply and installation of fire detection, alarm and suppression systems that meet the requirements of the Fire Rescue Service of the Maldivian National Defence Forces (FRS of MNDF). The Contractor shall liaise with FRS on the approval scheme, timeline and all submissions to be provided in the course of the approval of the fire service installations. 
Fire service installations shall include, but are not limited to, fire hydrants, sprinkler systems, fire extinguishers, fire detection equipment, fire alarm panels, alarm sirens, fire alarm system etc. 
The Contractor shall provide fire services installations for the entire Site wherever needed. Particular considerations shall be applied to the fire detection, alarm and suppression equipment at the waste transfer desk and its hereto attached civil structures, and wherever flammable materials are handled or stored, such as, but not limited to, waste, waste oil, auxiliary fuel, diesel etc.
Firefighting water shall be of sweet water quality and shall be made available in a sufficient amount for all fire hydrants and fire-fighting and suppression systems.
The Contractor’s fire safety assessment, fire alarm and fire detection and suppression system shall be forwarded to the Project Manager as part of the design documentation.

	n) Ventilation and Air Conditioning
	Air leakage rates shall comply with Building Regulations.
Ventilation rates shall be calculated according to National standards or CIBSE and BRE guidance.
Ventilation to appliances shall be provided where such ventilation is necessary to allow their normal and safe operation.
The design of ventilation systems for the offices and social rooms shall minimize odour nuisance from the rest of the Facility.
Ventilation and air conditioning systems shall be in line with the climatic conditions of the Site to facilitate a healthy working environment for WAMCO’s Personnel. 
The Contractor shall liaise with FRS to reconcile the automatic override requirement of the ventilation and air conditioning systems control in the event of a fire incident. 
Ventilation and air conditioning location as per building specifications in the respective chapter and sub chapters

	o) Plumbing and Sanitary Installations
	The plumbing and sanitary installations for the water supply and waste water shall comply with the National Buildings Code of the Maldives. Fixtures shall be of a water saving design.
The Contractor shall provide a water supply system wherever needed but shall at least meet the following minimum requirements:
a) A potable water supply system shall be installed in the admin block, in the laboratory, in the maintenance work-shop. Potable water shall be supplied by external supply. 
b) Subject to the design of the Contractor, flushing water for toilets shall be provided either from collected non contaminated rain water.
All drains and sinks shall be connected to the sewer system

	p) CCTV system
	The Contractor shall install a CCTV system for monitoring and surveillance of the operations in the following areas:
Process related locations:
a) Weighbridge  (1 camera outdoor)
b) Tipping deck (2 cameras outdoor)
c) Access gate (1 camera)
d) Administration building (1 camera at the entrance area, 2 cameras on the exhibition level)
Monitor system at the control room at ground level of administration building.
Cameras shall be of IP54 protection class. Outdoor cameras shall meet the conditions of the corrosive marine environment. 

	q) Access Control System and Security System
	An appropriate access control system shall be provided and installed for the entire Site and, subject to the design considerations of the Contractor, to the administration building. 
Access to the Site shall be allowed via the external gate from the public roads. 
The access control system shall be entitled for uninterrupted power supply. 

	r) Acoustics and sound insulation
	BS8233: 1995 shall be used as a guidance document in developing the acoustic design.
The Contractor shall comply with the Noise at Work Regulation 
Appropriate acoustic separation performance shall be provided between adjacent spaces.
Noise reduction within circulation areas shall be in accordance with Building Regulation recommendations.

	5. Drainage System and Dewatering System
	The Contractor shall be responsible for the design and construction of a drainage system that shall be able to cope with the predicted intense rainfall events in order to protect the equipment and facilitate smooth operation of the Works in such events. The Contractor shall design and build the entire drainage system according the respective general technical specifications:
· Section 3:drainage works
· Section 4 : earthworks
· The design parameter as per Chapter 4.2 (Site data)
· and the concept drawings as annexed
In preparing the design of the drainage system for the entire Site, the Contractor shall: 
· plan and design the surface drainage system with adequate water drainage channels, pipes, sewers, structures and appurtenances, adequate to manage the highest seasonal levels and volumes of storm water In accordance with the applicable environmental standards;
· Design the surface water management system for [1 in 25] year return period flows at the periphery of the Site to facilitate run off management;
· plan and design the Site with adequate protection from flooding whether from rain, storms or any other source;
Drainage works are to be quoted as a lump sum as per price schedule 2, pos 5 : Rain and storm water management, drainage

	6. Fence and gates
	Site shall be protected from unauthorized entries. the Contractor shall therefore design and build a fence and entrance gate according the respective General Technical Specifications:
· Section 2: fencing
· And the tentative layout drawings as per annex 2.4
Fence and gate works are to be quoted as a lump sum as per price schedule 2 , pos 6 : Others

	7. Landscaping
	For all unused areas the Contractor shall develop, design and undertake landscaping measures according the respective General Technical Specifications:
· Section 18 landscaping works
Landscaping works are to be quoted as a lump sum as per price schedule 2, pos 6 : Others

	8. Supply and installation of equipment
	Additionally to the civil works the Contractor shall supply and install the following required equipment. All equipment shall be new, from a standard production, and robust with sufficient spare parts as per Employer’s requirement.
Training and other services, if needed, as per following Employer’s requirement.
Procurement, supply, installation, testing and commissioning of the equipment shall be priced as per Schedule 3 (Equipment and Mandatory Spare Parts Supplied from Abroad) and/or 4 (Equipment and Mandatory Spare Parts Supplied from Within the Employer’s Country)
Training and additional services to be priced as per Schedule 2 (Works) pos 9 : Training

	1. General
	Each Equipment shall:
· Carry a statement of warranty
· have a warranty duration of min 12 months or 2,000 operating hrs
· Have all operating manuals and literature in English language
· Supplied with a service schedule and workshop repair manual
· Be provided with a set of main wear and spare parts for min. 2 years
· Have a spare part catalogue/CD

	Tank station
	The Contractor shall supply (01) one compact fuel tank station 10 ft containerised in ISO execution with heavy container framework and 8 pieces of ISO corners. Double walled, robust, cubic, body made from steel S-235 JRG 2, Vacuum controlled for storage of diesel. General construction supervision approval for outdoor installation
· Volume by filling level of 95% ca 8.000 ltr
· Length total : approx. 2.991 mm (10 ft)
· Width total: 2.438 mm (8 ft)
· Height total: 2.438 mm (8 ft)
· Weight: approx. 2.800 kg
Including:
Ladder, catch hood, cathedral entrance dia 600, connection interface 2” 10x, ventilation 2” with vent cap, stick pipe with dip stick, level indicator for control system of dispensing units
Dispensing unit at the length side
· Width: approx. 2.000 mm
· Depth: approx. 1.000 mm
· Height: approx. 2.000 mm
Filling system for tank cars dia 50 with road tanker connection and non-return valve, ball valve, lever limiter with reducer, suction pipe 1 ½” with non-return valve, return pipe, empty pipe for cables 1 ½” electric cables, lamp, switch, emergency stop, pedestal for dispensing niche, double winged
Electrical function niche at the front side:
· Width: 800 mm
· Depth: 500 mm
· Height: 2.000 mm
With door, leak detector, fitting panel, electrical connection box, lamp switch, cable bushing, corrosion protection (inside roughly oiled, outside KTS coating
Sunshield as additional cover of the roof area to prevent intensive solar radiation conducted as metal construction
Dispensing unit:
· Pump 230 V; 50 HZ; 0,55 kW
· Flow: 78 ltr/min
· 4 digit flow meter, return button
· 4 m hose
· Automatic noozle
Transfer pump diesel:
· Flow : 600 ltr/min
· Voltage: 400 V/AC
With extra niche, door and lightning, switch and horn

	Mobile conveyor
	The Contractor shall supply (01) one mobile, diesel driven conveyor, latest design most suitable for the conveying of bulk products like gravel, rubble, bottom ash etc. 
· Motor rating/power	28 kW
· Easy exchangeable wear parts	
· Fuel Tank to allow for 4 hrs uninterrupted operations
· Belt Width : 	750 mm
· Horizontal Conveying Distance	up to 20 m
· Discharge Height : 	up to 11 m
· Capacity: 	> 200 m³/h

	Roll packer 
	The Contractor shall supply (02) two diesel powered motor, wheeled roll packer of latest design, robust construction and in current production, designed for compaction of residual waste but also bulky waste like boxes, pallets, crates. Suitable for waste compacting inside a standardized waste container of 25 m³
· Drum diameter approx. 1,200 mm
· drum width:	approx. 1,800 m 
· drum travel length:	max. 6,600 mm, adjustable
· effective load of drum:	approx. 1,700 kg
· drum speed:	approx. 12 rpm 	
· net weight:	approx. 8,000 kg
· Heavy duty solid tyres
Cabin
· ROPS certified
· FOPS certified	
· Tinted safety glass
· Protection grids 
· Vibration insulated cab suspension
· Sound suppression (inside Cabin)
· Cabin ventilation
· Automatic heating and air conditioning
· Air-suspended operator’s seat 
· Head rest
· Sliding windows right/left
· Sun shades
· Inside and outside rear view mirrors right/left
· Working lights 	 
· Windshield wiper and washer 
· Sound level at operator´s ear within cab, maximum

	Spare parts for roll packer
	The following spare parts required for 2 years of operation shall be provided 



	1
	For Diesel drive - Head gasket, filter, sealing, injection pump equipment, fan belt
	1 Set

	2
	For Transmission System - Oil Filter, Sealing, Fittings
	5 Sets

	3
	For Hydraulic System - Cylinders, Valves, Wear prone Hoses, Filters, sealings, fittings
	10 Sets 

	4
	For A/C System - Air Filters
	1 Set 

	5
	For Electrical / Electronic System - Fuses, relays, switches
	1 Set 

	6
	Special Screws, nuts, bolts. Fittings, sealings tools to carry out maintenance and servicing works
	4 Sets



	Wheel loader
	The Contractor shall supply (01) one, diesel powered Motor small articulated wheel loader, four wheeled, tandem drive, of latest design, robust construction and in current production, designed for light to middle duty specifications capable of operating on concrete carriageways with shortest possible wheel base and smallest possible turning radius to operate in confined spaces
Most suitable for transport and transfer work of household waste fractions, bulky waste, inert waste
Operating weight, minimum	7,000 kg
Tires (size)	17.5 R25, L3
Conception
· Sound capacity level (external/surround noise), maximum 110 dB(A)
· Steel mudguard 
· Wear control in hydraulic circuit
· Master battery disconnect switch
· Audible back-up alarm	
· Warning horn 
· Towing hitch 
· Anti-theft protection 
Engine
· Diesel, 4 cylinders, water cooled, turbo charging
· Emissions standard	Tier III A 
· Performance ISO 3046, minimum 70 kW
· at RPM : 2,000
· Fuel tank capacity, minimum	130 l 
· Fuel bleeding pump 
· Cold starting system
Bucket 
· Bucket capacity	1.7 m³
· Bucket type	General purpose bucket without teeth
· Linkage	Z-bar linkage
· Lift arm	> 2,500 mm
· Dumping height at max. lift height	> 2,700
DRIVE
· Hydrostatic breaking system 
· Combined inching breaking system
· Automatic slowdown of the machine when travel direction is changed 
· Change of travel direction without any shock loads to the operator
CABIN
· ROPS certified 
· FOPS certified	
· Tinted safety glass
· Protection grids 
· Vibration insulated cab suspension
· Sound suppression (inside Cabin)	max 70 db(A)
· Cabin ventilation  
· Automatic air conditioning
· Air-suspended operator’s seat	
· Head rest
· Sliding windows right/left
· Sun shades
· Inside and outside rear view mirrors right/left
· Working lights 	4 front and 1 rear 
· Windshield wiper and washer	
Servicing
· Automatic central lubrication system
· Access walkway steps 
· Environmentally compliant hydraulic oil
Miscellaneous
· Automatic fire protection system
· Equipment to be painted in 	In white (RAL 9016)

	Spare parts for wheel loader
	The following spare parts required for 2 years of operation shall be provided 



	
	Description
	unit

	1.
	Cabin Air Filter 
	1

	2.
	Motor Air Filter 
	2

	3.
	Fuel (diesel) Filter 
	4

	4.
	Oil Filter 
	4

	5.
	Priming Filter 
	2

	6.
	Brake light (ON / OFF) 
	1

	7.
	Drain Valve 
	1

	8.
	Breather Plug / Fan 
	1

	9.
	Oil Intake Cover 
	1

	10.
	Fuel Intake Cover 
	1

	11.
	Cushion and Sleeves 
	1

	12.
	Seal ring for oil tank 
	2

	13.
	Dust Hood 
	1

	14.
	Fan 
	2

	15.
	Belt & Belt Tensioner 
	2

	16.
	Thermostat 
	2

	17.
	Shock Absorber 
	8

	18.
	Tyre Valve -
	4

	19.
	Kit of Continuous distribution gasket valve 
	2

	20.
	Kit of Hydro-steer Gasket 
	2

	21.
	Kit of Steering Gasket 
	4

	22.
	Kit of Loader Bucket Gasket 
	4

	23.
	Set of Tyres
	1



	Fork lift
	The Contractor shall supply (01) one diesel powered Motor forklift, four wheeled, tandem drive, of latest design, robust construction and in current production designed for light duty specifications capable of operating in tropical conditions in extremes of dust, most suitable for transport and transfer works of bales recyclables (plastics, paper and cardboards), pallets etc.
· Carrying capacity	2,5 (t)
· Engine	40kW
· Maximum travel speed full load 	18 (km/h)
· Turning Radius	2,5 m
· Lift height	> 3,5 m	
· Width	1,2 m (max)
· Height	2,0 m (max)
· Fuel	Diesel
· Minimum Emission standards	Tier III a
Cabin
· Air conditioning system
· Sun blinds 
Additional Equipment
· Side shift fork
Other requirements
· Equipment to be painted in white colour (RAL 9016)

	Spare parts for fork lift
	The following spare parts required for 2 years of operation shall be provided 



	1
	For Diesel drive - Head gasket, filter, sealing, injection pump equipment, fan belt
	1 Set

	2
	For Transmission System - Oil Filter, Sealing, Fittings
	5 Sets

	3
	For Hydraulic System - Cylinders, Valves, Wear prone Hoses, Filters, sealings, fittings
	10 Sets 

	4
	For A/C System - Air Filters
	1 Set 

	5
	For Electrical / Electronic System - Fuses, relays, switches
	1 Set 

	6
	Special Screws, nuts, bolts. Fittings, sealings tools to carry out maintenance and servicing works
	4 Sets



	Roll-on/Roll off, Hook lift truck
	The Contractor shall supply (03) three standard production, diesel powered hook lift trucks, (6 x 4), of latest design, robust construction and in current production designed for heavy duty specifications capable of operating in harsh warm and heavy rain conditions, suitable for waste transport
Specifications
· Gross vehicle Mass (GVM)	28,000 kg
Engine
· Turbo Diesel, water cooled	6 cylinder
· Emission standards	EURO IIIb or equivalent EPA standard
· Max power 	300 kW	
· Fuel capacity, minimum	200 l
Drive
· Gear	manual	
· Axes	6 x 4	
· Tyres	13 R 22,5 or similar
· Wheels	Steel wheel frame
Cabin
· Body Type	Normal Cabin
· Anti-lock Braking system (ABS)
· Electronic brake force distribution (EBD) 
· Cruise control 
· Air conditioning 
· Head rest 
· Sliding windows right/left 
· Sun shades
· Inside and outside rear view mirrors right/left
· Front and rear mud flaps 
· Superstructure
· Roll-on/Roll off/Arm Roll to accommodate container of a length up to 6,500 mm
· Gravity-locked standard hook (safety latch), telescopic arm 
· Tipping angle	50
· Multilift suitable for standard containers (25 m³) with hook
· Lifting capacity	20 tons	
Options
· trailer coupling	
Other requirements
· Equipment to be painted in white colour (RAL 9016)

	Containers
	The Contractor shall supply (45) forty five standard production, normed ISO roll on/roll of container (hook lift) 25 m³, including tarpaulin or cover, crane certified, corrosion protected steel. Suitable for transport of household waste, floor and wall sheets made of wear resistant steel, heavy duty type container
· Capacity	25 m³, According ISO norm
· Hook according to ISO norms, height 1570 mm, mounted in 45° 
· Inner length	5500 mm 
· width	2.300 mm (max)
· height	2.000 mm (max)
· Floor sheets	5 mm
· Wall sheets	3 mm
· Ratchet operated door lock
· Hinges with greasing point
· Rear rollers (2 pieces)	Diameter 160mm, width 300 mm
· Rear rollers/axle with greasing point
· Door safety chain with latching hook
Other requirements
· Each container is equipped with a tarpaulin
· Lifting points	4 
· Equipment to be painted in white colour (RAL 9016)

	Spare parts for trucks and containers
	The following spare parts required for 2 years of operation shall be provided 



	N°
	Description
	unit

	1
	Cabin air / anti dust Filter 
	2

	2
	Motor Air Filter 
	4

	3
	Fuel (diesel) Filter 
	8

	4
	Oil Filter 
	8

	5
	Priming Filter 
	4

	6
	Brake Light (ON / OFF)  
	2

	7
	Drain Valve 
	2

	8
	Breather Plug / Fan 
	2

	9
	Oil Intake Cover 
	2

	10
	Fuel Intake Cover 
	2

	11
	Cushion and Sleeves 
	2

	12
	Seal Ring for Oil Tank 
	4

	13
	Dust hood 
	2

	14
	Fan 
	4

	15
	Belt and Belt Tensioner 
	4

	16
	Thermostat 
	4

	17
	Shock Absorber 
	16

	18
	Tyre Valve 
	8

	19
	Brake drum (left, right, front, rear)
	4

	20
	Brake Shoe set (front, rear, left, right)  
	4

	21
	Compressor - AC 
	1

	22
	Alternator
	1

	23
	Clutch 
	1

	24
	Kit of continues distribution gasket value 
	4

	25
	Kit of Hydro-steer Gaskets 
	4

	26
	Kit of Steering Gasket 
	8

	27
	Kit of Loader bucket Gasket 
	8

	28
	Set of Tyres 
	4

	29
	Command Crank 
	2

	30
	Kit of lifting cylinder 
	2

	31
	Central lifting Pillar 
	2

	32
	Rear lifting Pillar 
	2

	33
	Kit electric summer 
	2

	34
	Hydraulic Valve for lifting pillar 
	2

	35
	Kit of Gasket 
	2

	36
	Hinge for doors 
	4

	37
	Set of tyres
	4

	38
	Locking Cylinder Switch 
	2

	39
	Complete set of Proximity Switches
	2

	40
	Hook Lift electronic card 
	2

	41
	Cab hand board - complete with cable 
	1

	42
	Mechanical Hook Security 
	1

	43
	Telescope cylinder valve 
	1

	44
	Hydraulic locking cylinder seal set 
	1

	45
	Flow Ring O Ring Set 
	1

	46
	Distributor with Levers 
	1



	Street sweeper
	The Contractor shall supply (01) one new mechanical or vacuum street sweeping machine, 4 wheels
Engine and Transmission
· Water-cooled diesel engine 
· Direct fuel injection
· Tank capacity	40 l
Emissions standards Tier III a
Drive
· Hydrostatic drive with permanent all-wheel drive
Chassis and steering
· Hydraulically articulated 4-wheel chassis
· Hydrostatic brakes via transmission
Cabin 
· Single seat comfort cabin with comfort driver’s seat, operating panel integrated in the arm rest
· Hot water heating
· Air conditioning
· Framed doors with sliding windows
Additional specifications, equipment and options
· Hopper capacity > 2 m³ (non-corrosive steel)
· Water tank : 500 l
· Sweeping units Mechanical sweeper: 2 rotating circular brooms (left/right hand side diameter > 600 mm), 1 front broom, diameter > 600), 1 central broom (min length 1,000 mm)
· Vacuum sweeper: 2 rotating brooms 900 mm and suction nozzle 800 mm
· PM10 retention > 99%	
Other requirements
· Equipment to be painted in white colour (RAL 9016)

	Spare parts for street sweeper
	The following spare parts required for 2 years of operation shall be provided 



	1
	For Diesel drive - Head gasket, filter, sealing, injection pump equipment, fan belt
	1 Set

	2
	For Transmission System - Oil Filter, Sealing, Fittings
	5 Sets

	3
	For Hydraulic System - Cylinders, Valves, Wear prone Hoses, Filters, sealings, fittings
	10 Sets 

	4
	For A/C System - Air Filters
	1 Set 

	5
	For Electrical / Electronic System - Fuses, relays, switches
	1 Set 

	6
	Special Screws, nuts, bolts. Fittings, sealings tools to carry out maintenance and servicing works
	4 Sets



	Training
	For the supply of the street sweeper the Contractor shall quote and undertake a training (through his supplier) with the following requirements
Technician training must be performed by factory trained personnel with at least one (01) year repair/service experience with proposed machine
Technician training includes two (02) x four (04) hours on machine session covering two thousand (2000) hour preventative maintenance, diagnostics and fault detection
All training sessions to be scheduled upon delivery date
Operator training should be performed by factory trained personnel with at least one (01) year of operational experience with the machine
Operation training includes two (02) x four (04) hour session on separate days
Technician training must focus on control systems and electronic diagnosis
Technician and operator training to be carried out separately.
Training sessions total : four (04) days x four (04) hour sessions


4.4.3.2. [bookmark: _Toc34806889]PTS Part 2: Vilimale TS
	General
	For Vilimale’ TS the Contractor shall consider and include as much as possible in his design the existing building elements and structures
The contractor shall design and build the following elements according the respective General Technical Specifications (Chapter 4.4.1) the requirement for the layout arrangements (Chapter 4.4.2), the annexed 3D rendering as well as the following requirements

	1. Preliminary works : geotechnical survey
	For the bid purposes a geotechnical survey has been provided by the Employer (Annex 1.3)
During the design stage the Contractor should conduct a geotechnical survey in order to assess the ground conditions for the structural calculations of buildings and infrastructure. The following works have to be undertaken:
i) Standard Penetration Test (SPT) with core drilling up to 15 m conforming to the British Standards at 1-2 locations in coordination with the Project Manager. The standards should be followed, depth at which other tests are done or samples for laboratory tests are taken from. The boring locations are to be finalized with the Client before the tests are undertaken. All locations shall be geo-referenced. 
ii) Dynamic Probing (according to BS1377 or similar) to obtain an assessment of the penetration resistance of the substrata that can be related to discretely measured SPT values. The depth of the Dynamic Probing shall be assessed based on the substrata conditions. The costing shall be based on a depth of 15 m. Location shall be defined in due consultation with the Client. Locations shall be chosen to allow an interpolation of the substrata conditions between the SPT boreholes. All locations shall be geo-referenced.
iii) Standard Proctor Test of the proposed test area 
iv) Direct Shear Test of the proposed test area 
The Contractor shall submit a report of their findings (2 hard copies colour printed and binded and soft copy in PDF format) showing the specified information as below. 
a)	Soil profile investigation and grain size distribution 
b)	Methodology and test locations with appropriate drilling logs 
c)	Results, findings and limitations 
d)	The safe bearing capacity, uniaxial and unconfined compressive strengths at different depths 
e)	The consolidation effect of the proposed test area 
f)	Contractor’s recommendation on foundation design of buildings and structures based on the various geotechnical test findings
These preliminary works have been priced as provisional sum under Schedule of Price N°02: Works

	2. Site clearance and dismantling of existing
	The contractor shall undertake the site clearance in close cooperation with WAMCO and complying with the General Technical Specification:
· Section 1: site clearance
· Section 4 earthworks
The Site clearance works consist of dismantling all existing building structures on the site respectively:
· Cleaning the site from debris and waste
· Dismantling light structures and sheds
· Cleaning the area from trees, roots, bushes etc.
Site clearance is to be quoted as a lump sum under position 2 of the price schedule 2 : Works

	3. Earthworks and Cut & fill
	All equipment, tools, and machines used while carrying out the works that are covered by these Employer’s Requirements shall be subject to the approval of the Project Manager and shall comply with all applicable H&S requirements. 
The Contractor shall undertake a levelling of the traffic areas in order to ensure an adequate drainage of the site after works
Earthworks should be undertaken according general technical specifications section 4 Earthworks and items should be prices as a lump sum under position 3 of the price schedule 2 : Works

	4. Civil and building works
	Civil and building works are to be quoted as a lump sum under position 4 of the price schedule 2: Works for each item separately (for example: 4.1 Administration building, 4.2 Transfer shed 4.3 guard house)
Design changes in layout arrangements to be developed during design phase in close cooperation with Employer and Project Manager

	4.1 Administration building
	the contractor shall design and build a fully functional administrative building including civil, electrical supply works according to general technical specifications:
· section 9 work for electrical and mechanical installations
· section 10 formwork and finishes to concrete
· section 11 steel reinforcement
· section 12 concrete works
· section 14 hand railing, ladders, stairs and flooring
· section 15 water supply works
· section 17 building works
· the tentative 3D rendering and drawings as annexed and the following min. requirements:

	
	The administration building shall accommodate the following:
a) small reception area;
b) Permanent offices for the WAMCO administration and management staff;
c) Changing and locker rooms for the WAMCO waste collection staff and the staff working on the Transfer station;
d) Small social facilities recreation room;
All rooms shall be sized to accommodate the envisaged maximum number of people and to meet the minimum area requirements. 
The different floor levels shall be accessible via a staircase
The Contractor shall provide toilets for both male and female staff, respectively, in a sufficient number taking into account the number of employees as indicated
Indoor signage shall be provided indicating (emergency) exits, fire escape diagrams, building plans, warning instructions, shaller point locations etc. in an easily comprehensible format. 

	1. Reception area and administration offices
	Reception area and offices shall be equipped with air conditioning
Windows, doors, gates
· window elements
· aluminium blinds, outside
Floors
· liquid cement screed
· Linoleum flooring :Thickness: 3.2 mm, heavy use, suitable for chair castors, antistatic
Walls
· lime cement plaster, smooth
· wall painting, emulsion paint
Ceilings
· False ceiling made of plasterboard
· Ceiling area, painted
Interior doors
· Melanine door with frame
Electrical plugs: IP 20 , min 5 per office and 5 per meeting rooms
Ceiling lights : LED, min 500 lux, light color 4000 K
Single light switch
Lan connection and plugs : for 2 desks/office, 2 at each meeting room

	Changing and Locker Rooms with Showers and Toilets
	The Contractor shall design and build changing and locker rooms with attached showers and toilets for both male and female employees. These shall be equipped with a number of lockers as per envisaged staff concept, with benches and with appropriate wall and floor finishing. 
Toilets, showers and hand wash facilities shall be accessible form the changing and locker rooms. Each shower and sink shall be equipped with both hot and cold water supply. A sufficient number of toilets shall be provided. Water saving equipment shall be used.
Showers and toilets shall be build waterproof and protected against splashing through adequate plastering and tiling.
Toilets
Windows, doors, gates
· window elements
Floors
· liquid cement inclined screed
· ceramic floor tiles
Walls
· Lime cement plaster
· stoneware wall tiles, room height
· Partition system for toilet facilities
· Door for toilet cabin
Ceilings
· False ceiling made of plasterboard
· Ceiling surfaces, painted
Interior doors
· Melamine door with frame
Shower area
Windows, doors, gates
· Window elements 
· Frosted glass
Floors
· Liquid cement inclined screed
· Ceramic floor tiles for wet barefoot areas
Walls
· Interior lime cement plaster 
· Stoneware wall tiles, room height
Ceilings
· False ceiling made of plasterboard
· Ceiling surfaces, painted
Interior doors
· Melamine door with frame
Locker area
Windows, doors, gates
· window elements
· Frosted glass
Floors
· Liquid inclined screed
· Ceramic floor tiles for wet barefoot areas
Walls
· Lime cement wall plaster
· stoneware wall tiles, room height
Ceilings
· False ceiling made of plasterboard
· Ceiling surfaces, painted
Interior doors
· Melamine door with frame
Electrical plugs: 2 per locker room, IP 44
Ceiling lights, LED, IP 65
1 toggle light switch (locker)
2 single light switches (toilets IP 20 and shower room IP 65)

	Social Facilities
	In line with the staffing and shift concept, the Contractor shall design and build recreation area to allow staff to gather, eat and relax. 
Finishing works shall be subject to the considerations of the Contractor. Sound attenuation shall meet the CIBSE Guide 4B noise rating of 40. 
The area shall be equipped with air conditioning.
Windows, doors, gates
· window elements
· aluminium blinds, outside
Floors
· liquid cement screed
· Ceramic floor tiles
Walls
· lime cement plaster, smooth
· wall painting, emulsion paint
· stoneware wall tiles, door-high
Ceilings
· False ceiling made of plasterboard
· Ceiling area, painted
Interior doors
· Glass frame door with frame
Electrical plugs: 5, IP 20 
Ceiling lights, LED, IP 20
Toggle light switches
Water supply for sink

	Others
	For unpaved area, rainwater exposed structures around the building blocks a splash protection shall be foresee:
· Grain size 16/56/64 mm
· Width 50 cm
· Deepness on average 25 cm
Fire protection equipment
4 Portable fire extinguishers as charging extinguishers with LPG bottle , extinguishing agent ABC powder, 12 kg or 6 kg, with wall bracket


Table 4‑6: Area requirements for rooms in the administration building
	Administration Building 2 storey building

	General requirements
	Fully functional 2 storey building
With stair case 



	Component
	Number of People/units
	Minimum Requirement

	Ground Floor (reception and staff dressing rooms and showers)

	Lobby and reception area
	n/a
	Min 10 m2

	Dressing room men
	Min 5/shift
	Min 10 m²

	Showers men (including room)
	1 units
	Min. 1 m²/shower room

	Toilets + washing basin men
	1 units
	1,2 m²/unit

	Dressing room women
	Min 5/shift
	Min 10 m²

	Showers women (including room)
	1 units
	Min. 1 m²/shower room

	Toilets + washing basin women
	1 units
	1,2 m²/unit

	Storage/archive room
	N/A
	10 m² (or as per ER)

	1st Floor (offices)

	Offices
	2 employees/office
	Min 8 m²/working space per employee

	Rest room with kitchnette
	Min 8 employees
	

	Manager office
	1
	Min 15 m²

	Toilets + washing basin men
	1 units
	2 m²/unit

	Toilets  + washing basin women
	1 units
	2 m²/unit



	4.2 Transfer platform
	the contractor shall re-design and improve the actual waste dumping area to a functional waste dumping platform including civil, electrical supply works according to general technical specifications:
· section 3 drainage works
· section 4 earthworks
· section 5 carriageways: sub-base material
· section 6 concrete carriageways
· section 7 miscellaneous roadworks
· section 8 traffic signs, road markings and road studs
· section 9 work for electrical and mechanical installations
· section 10 formwork and finishes to concrete
· section 11 steel reinforcement
· section 12 concrete works
· section 13 steelwork
the tentative 3D rendering and the following min. requirements

	1. Tipping area: general 
	The waste tipping and transfer desk that shall comply with environmental, health & safety and operational requirements for all personnel working on that area, including all necessary electrical and control components. 
The dimension of this area shall allow a safe flow of incoming and exiting vehicles including drop off from private persons and citizens
Wherever reasonable and applicable, the supporting structures of the building shall be equipped with impact protectors while elevated curbs shall be protected with edge angles or embedded steel plates to prevent damages.
For cleaning purposes, the tipping area shall be provided with a sufficient number of power sockets and water supplies to allow a high pressure steam cleaner to operate. Water shall be collected by the drainage system. 

	tipping area
	The Contractor shall consider the following aspects in the design of the waste tipping area including access ramp:
a) Roofed tipping area over the container bays;
· Access ramp to the tipping area and carriageways dimensioned for a small 2 axle dump truck with following design requirements, length x width, height (m) : 5,6 x 2,1 x 2,3 (m)
b) Width and geometry to allow for efficient use;
c) Secured inspection areas to allow for inspection without disturbing the tipping;
d) Minimum slope to ensure an efficient water drainage
e) Maximum slope to ensure a safe access of dump trucks
f) Containers around the tipping area: 25 m³ container with a dimension of approx.: length x width, height (m) : 6,1 x 2,4 x 2,0 (m)


Table 4‑7: Minimum quantitative design requirements for the transfer area
	Description
	Unit
	Min. 
	Max. 

	Access Ramp 1 way

	Slopes
	%
	To ensure proper rainwater drainage (min 2%)
	To ensure proper access of middle weight dump trucks 2-3 axes during harsh weather conditions (max 11 %)

	Rainwater drainage through gutter
	-
	At the bottom of the transfer area ramp

	Area
	m²
	To accommodate min 1 dump trucks including turning and manoeuvring area
	

	Containers around the area
	-
	2
	3

	Rainwater Protection shed 
	m²
	Over container area
	1,2 x container area

	Area utilities
	
	Lightning, 220 outside plug, firefighting equipment, water supply



	4.3 Guard house, 
	the contractor shall design and build a guardhouse including civil, electrical supply works according to general technical specifications:
· section 9 work for electrical and mechanical installations
· section 10 formwork and finishes to concrete
· section 11 steel reinforcement
· section 12 concrete works
· section 17 building works
the tentative 3D rendering and the following min. requirements

	
	1. Ensure that the guard house is incorporated into the fence; 
Fully functional single room (civil works, alternative : prefabricated or container), flat roof, 8 m² equipped with air conditioning
Windows, doors, gates
· window elements
· aluminium blinds, outside
Floors
· Linoleum flooring :Thickness: 3.2 mm, heavy use, suitable for chair castors, antistatic
Walls (in case of civil works option)
· lime cement plaster, smooth
· wall painting, emulsion paint
Ceilings (in case of civil works option
· False ceiling made of plasterboard
· Ceiling area, painted
Electrical plugs: IP 20 , min 2 
Ceiling lights : LED, min 500 lux, light color 4000 K
Single light switch
For unpaved area, rainwater exposed structures around the building blocks a splash protection shall be foresee:
· Grain size 16/56/64 mm
· Width 50 cm
· Deepness on average 25 cm
Fire protection equipment
1 Portable fire extinguishers as charging extinguishers with LPG bottle , extinguishing agent ABC powder, 12 kg or . 6 kg, with wall bracket


Table 4‑8: Minimum quantitative design requirements for Guardhouse 
	Guardhouse

	General requirements
	Fully functional guardhouse 
Alternative: Container solution/pre-fabricated solution

	Component
	Number of People/units
	Minimum Requirement

	Guardhouse
	1
	8 m²



	4.4 Storage shed
	the contractor shall design and build a storage shed for valuable waste fractions and other auxiliaries including civil, electrical supply works according to general technical specifications:
· section 9 work for electrical and mechanical installations
· section 10 formwork and finishes to concrete
· section 11 steel reinforcement
· section 12 concrete works
the tentative 3D rendering and tentative drawings

	5. Roads, carriageways and parking lots, sidewalks
	The Contractor shall design and build the entire area roads, carriageways and parking lots including traffics signs and road marking according to General Technical specifications:
· section 3 drainage works
· section 5 carriageways: sub-base material
· section 6 concrete carriageways
· section 7 miscellaneous roadworks
· section 8 traffic signs, road markings and road studs
· the tentative concept drawings 
· and the following min. requirements
Road, carriageways, parking lots are to be quoted as a lump sum as per price schedule 2, pos 3 : Installation and other services as per each item separately

	
	Carriageways, roads and traffic areas shall be designed to accommodate the Contractor’s vehicles, as well as the delivery vehicles of WAMCO and others approved to deliver the accepted waste. 
WAMCO will use hook lift trucks that have the following dimensions and gross loads:
· 3 axes
· Wheelbase : 4,50 m+1,3 m
· Overall length : 10 m
· Overall width: 2,5 m
· Overall height: 3,0 m
· Gross vehicle weight : 28 t
Besides WAMCO vehicles, private, commercial and industrial deliverers may be permitted to deliver waste via the main access route. 
Vehicle access and routing shall be designed to allow the vehicle turnaround times without any congestion on the site. 
The traffic areas shall be designed to facilitate safe, convenient routes separating transportation groups as far as practical. Attention shall be given to the provision of clear and well defined routes for emergency vehicles (including, without limitation, recovery/maintenance for broken down vehicles), fire, police, and ambulance and daily site service vehicles to the Site. In particular, but without limitation, the Contractor shall provide that:
Artificial illumination meets the requirements of the CIBSE Lighting Guide; and there is adequate illuminated signage, which indicates access to and exit from the Site 
Road base and pavement shall be designed and built following the national regulations, the relevant British standards or similar considering the design vehicle parameters, the Contractor’s requirements for operating heavy duty equipment and the climatic conditions.

	6. Building Services
	The following building services shall be provided to all Site areas as needed:
a) Electrical works, LV distribution;
b) Earthing and Lighting;
c) Communication, telephone and computer networks (ICT);
d) Fire detection, alarm and suppression systems;
e) Ventilation and air conditioning;
f) Plumbing and sanitary installations;
g) Acoustic/sound pressure
All installations shall be tested and commissioned according to the Contractor’s program within the commissioning

	a) Electrical works, LV distribution
	For all electrical works the Contractor shall consider general technical specifications:
· section 9 work for electrical and mechanical installations
as well as the following requirements:

	
	The electrical works of the Contractor shall comply with Maldivian guidelines, norms and standards, shall take into account international standards and norms in their latest version, and shall meet the requirements of the site that can be operated and controlled in a safe and secure manner under all operational at the given environmental conditions 
For the electricity supply, the Design-Build, the Contractor shall liaise with STELCO and shall take into consideration the approvals and permits granted by STELCO. For the Design-Build of the electrical works, the Contractor’s shall, amongst others, consider the following:
f) List of accredited electrical engineers that are licensed to perform electrical works (MEA’s website);
g) Guideline for power systems approval (MEA website);
h) List of approved cables with valid certificates (MEA’s website);
i) Grid connection application/permit and other applicable services provided by STELCO (STELCO website);
j) Approval of technical specs by STELCO;
Electrical components shall be designed and installed so that any damage due to water intrusion, sea water attack or the corrosive marine environment is prevented, thus, resulting in either appropriate protection classes and measures, or in elevated installation of electrical components. 
Wherever appropriate, the Contractor shall provide surge arrestors to protect the electrical equipment. 
For the design review, the Contractor shall submit a detailed description of the electrical system including, but not limited to, arrangement of the connection to the STELCO grid, electrical consumer list and an analysis of the self-consumption, single line diagrams for all switchboards. Regarding network dimensioning and selection of equipment, transformers, cables protection and switching devices, etc. all requirements according selectivity and back-up protection shall be fulfilled. 

	b) Connection to STELCO Grid
	The metering system shall be provided by STELCO. All other electrical components including, but not limited to, circuit breaker(s), control and instrumentation equipment shall be provided by the Contractor. 

	c) LV Switchboards 
	The design of the LV power distribution systems shall consider availability, safety and redundancy requirements. The configuration of the LV switchboards shall be submitted during the design review. Suitable power supply system according to the type of connection to earth shall be selected carefully for the low-voltage network 
Wherever appropriate, the Contractor shall install industrial type sufficiently rated 400V/230 V AC sockets to operate tools and other equipment. Protection classes of the sockets shall be IP44 in outdoor applications and IP20 for indoor applications where no dust ingress is foreseen. In the event dust ingress or water attack is likely, higher protection classes shall be considered.
Indoor distribution boards shall be of protection class IP55 within the process area and of IP31 within dry and dust free rooms. Outdoor distribution boards shall be located sufficiently high to avoid seawater and water attack but shall be nevertheless of IP 44.

	d) Electrical Cables and Equipment
	The Contractor shall consider in his design the cables that are certified by MEA and shall follow relevant standards and norms according to BS and IEC.
For the design of the cabling and its installation, the Contractor shall, amongst others, consider the following:
e) Exposure to high temperatures shall be minimized by appropriate shielding;
f) Cables in trenches shall allow access for maintenance and inspection personnel and effective drainage shall be provided;
g) Trenches, ducts, trays, ladders etc. shall offer a usable space of at least 25% as spare;
h) Wherever appropriate, empty conduits shall be provided;
Any equipment installed outdoor or in areas of high dust exposure shall be of at least IPX5 or IP65 respectively unless, due to the mode of installation, a higher protection class is required to prevent from water or sea water ingress. 

	e) Earthing and Lightning Protection System
	The Contractor shall supply and install all necessary earthing equipment such as, but not limited to, earth leads, mats and electrodes 

	f) Indoor and Outdoor Installations
	The Contractor shall provide indoor and outdoor installations such as, but not limited to, lighting in acc. with national/international standards (and lighting poles), sockets, cabinets and distribution panels to cater for a safe operations of the equipment. Specifications under building descriptions in the respective chapters and subchapters above

	g) Indoor sockets and lighting
	The power supply to indoor sockets and lighting shall be provided via indoor distribution panels with two feeding lines. The indoor lighting shall be fed by the emergency power supply system.. Sufficient light intensity shall be provided both inside and outside. Energy saving illuminates (LED) shall be used wherever appropriate and possible. Specifications under building descriptions in the respective chapters and subchapters above

	h) Outdoor sockets and lighting
	Subject to the design considerations of the Contractor, the supply of the outdoor sockets and lighting shall be provided via either outdoor cabinets or via an indoor distribution panel. Outdoor lighting shall be eligible for emergency power supply. 
Outdoor sockets shall be provided in a weatherproof enclosure and shall be located wherever appropriate. Higher water protection classes shall be provided in the event the installation is exposed to direct water/sea water attack. 
Outdoor lighting poles shall be sufficient in number and shall offer a sufficient light intensity. Outdoor illuminates used in at the lighting poles shall be LED.
Whenever an outdoor cabinet shall be provided, the Contractor’s design shall consider the sea-waterproof and weatherproof installation. 

	i) CIT System
	Telephone, communication and computer networks shall be installed wherever needed to allow internal and external communications, operations and high-speed data exchange to meet the operational requirements of the components interlinked. 

	j) Ventilation and Air Conditioning
	Air leakage rates shall comply with Building Regulations.
Ventilation rates shall be calculated according to National standards or CIBSE and BRE guidance.
Ventilation to appliances shall be provided where such ventilation is necessary to allow their normal and safe operation.
The design of ventilation systems for the offices and social rooms shall minimize odour nuisance from the rest of the Facility.
Ventilation and air conditioning systems shall be in line with the climatic conditions of the Site to facilitate a healthy working environment for WAMCO’s Personnel. 
Specifications under building descriptions in the respective chapters and subchapters above

	k) Plumbing and Sanitary Installations
	The plumbing and sanitary installations for the water supply and waste water shall comply with the National Buildings Code of the Maldives. Fixtures shall be of a water saving design.
The Contractor shall provide a water supply system wherever needed but shall at least meet the following minimum requirements:
c) A potable water supply system shall be installed in the admin block, in the laboratory, in the maintenance work-shop. Potable water shall be supplied by external supply. 
d) Subject to the design of the Contractor, flushing water for toilets shall be provided either from collected non contaminated rain water.
All drains and sinks shall be connected to the sewer system

	l) Acoustics and sound insulation
	BS8233: 1995 shall be used as a guidance document in developing the acoustic design.
The Contractor shall comply with the Noise at Work Regulation 
Appropriate acoustic separation performance shall be provided between adjacent spaces.
Noise reduction within circulation areas shall be in accordance with Building Regulation recommendations.

	7. Drainage System and Dewatering System
	The Contractor shall be responsible for the design and construction of a drainage system that shall be able to cope with the predicted intense rainfall events in order to protect the equipment and facilitate smooth operation of the Works in such events. The Contractor shall design and build the entire drainage system according the respective general technical specifications:
· Section 3:drainage works
· Section 4 : earthworks
· The design parameter as per Chapter 4.2 (Site data)
In preparing the design of the drainage system for the entire Site, the Contractor shall: 
· plan and design the surface drainage system with adequate water drainage channels, pipes, sewers, structures and appurtenances, adequate to manage the highest seasonal levels and volumes of storm water In accordance with the applicable environmental standards;
· Design the surface water management system for [1 in 25] year return period flows at the periphery of the Site to facilitate run off management;
· plan and design the Site with adequate protection from flooding whether from rain, storms or any other source;
Drainage works are to be quoted as a lump sum as per price schedule 2, pos 5 : Rain and storm water management, drainage

	8. Fence and gates
	Site shall be protected from unauthorized entries. the Contractor shall therefore design and build a fence and entrance gate according the respective General Technical Specifications:
· Section 2: fencing
· And the tentative 3D rendering as per Annex 1.5
Fence and gate works are to be quoted as a lump sum as per price schedule 2, pos 6 : Others

	9. Landscaping
	For all unused areas the Contractor shall develop, design and undertake landscaping measures according the respective General Technical Specifications:
· Section 18 landscaping works
· And the tentative 3D rendering as per annex 2.4
Landscaping works are to be quoted as a lump sum as per price schedule 2, pos 6 : Others

	10. Supply and installation of equipment
	Additionally to the civil works the Contractor shall supply and install the following required equipment. All equipment shall be new, from a standard production, and robust with sufficient spare parts as per Employer’s requirement.
Training and other services, if needed, as per following Employer’s requirement.
Procurement, supply, installation, testing and commissioning of the equipment shall be priced as per Price Schedule 3 (Equipment and  Mandatory Spare Parts Supplied from Abroad) and/or 4 (Equipment and Mandatory Spare Parts Supplied from Within the Employer’s Country)
Training and additional services to be priced as per schedule 2 (Works) pos 9 : Training

	1. General
	Each Equipment shall:
· Carry a statement of warranty
· have a warranty duration of min 12 months or 2,000 operating hrs
· Have all operating manuals and literature in English language
· Supplied with a service schedule and workshop repair manual
· Be provided with a set of main wear and spare parts for min. 2 years
· Have a spare part catalogue/CD

	Roll packer 
	The Contractor shall supply (01) one diesel powered motor, wheeled roll packer of latest design, robust construction and in current production, designed for compaction of residual waste but also bulky waste like boxes, pallets, crates. Suitable for waste compacting inside a standardized waste container of 25 m³
· Drum diameter approx. 1,200 mm
· drum width:	approx. 1,800 m 
· drum travel length:	max. 6,600 mm, adjustable
· effective load of drum:	approx. 1,700 kg
· drum speed:	approx. 12 rpm 	
· net weight:	approx. 8,000 kg
· Heavy duty solid tyres
Cabin
· ROPS certified
· FOPS certified	
· Tinted safety glass
· Protection grids 
· Vibration insulated cab suspension
· Sound suppression (inside Cabin)
· Cabin ventilation
· Automatic heating and air conditioning
· Air-suspended operator’s seat 
· Head rest
· Sliding windows right/left
· Sun shades
· Inside and outside rear view mirrors right/left
· Working lights 	 
· Windshield wiper and washer 
· Sound level at operator´s ear within cab, maximum

	Spare parts for roll packer
	The following spare parts required for 2 years of operation shall be provided 



	1
	For Diesel drive - Head gasket, filter, sealing, injection pump equipment, fan belt
	1 Set

	2
	For Transmission System - Oil Filter, Sealing, Fittings
	5 Sets

	3
	For Hydraulic System - Cylinders, Valves, Wear prone Hoses, Filters, sealings, fittings
	10 Sets 

	4
	For A/C System - Air Filters
	1 Set 

	5
	For Electrical / Electronic System - Fuses, relays, switches
	1 Set 

	6
	Special Screws, nuts, bolts. Fittings, sealings tools to carry out maintenance and servicing works
	4 Sets



	Wheel loader
	The Contractor shall supply (01) one, diesel powered Motor small articulated wheel loader, four wheeled, tandem drive, of latest design, robust construction and in current production, designed for light to middle duty specifications capable of operating on concrete carriageways with shortest possible wheel base and smallest possible turning radius to operate in confined spaces
Most suitable for transport and transfer work of household waste fractions, bulky waste, inert waste
Operating weight, minimum: 7,000 kg
Tires (size): 17.5 R25, L3
Conception
· Sound capacity level (external/surround noise), maximum 110 dB(A)
· Steel mudguard 
· Wear control in hydraulic circuit
· Master battery disconnect switch
· Audible back-up alarm	
· Warning horn 
· Towing hitch 
· Anti-theft protection 
Engine
· Diesel, 4 cylinders, water cooled, turbo charging
· Emissions standard	Tier III A 
· Performance ISO 3046, minimum 70 kW
· at RPM : 2,000
· Fuel tank capacity, minimum	130 l 
· Fuel bleeding pump 
· Cold starting system
Bucket 
· Bucket capacity	1.7 m³
· Bucket type	General purpose bucket without teeth
· Linkage	Z-bar linkage
· Lift arm	> 2,500 mm
· Dumping height at max. lift height	> 2,700
DRIVE
· Hydrostatic breaking system 
· Combined inching breaking system
· Automatic slowdown of the machine when travel direction is changed 
· Change of travel direction without any shock loads to the operator
CABIN
· ROPS certified 
· FOPS certified	
· Tinted safety glass
· Protection grids 
· Vibration insulated cab suspension
· Sound suppression (inside Cabin)	max 70 db(A)
· Cabin ventilation  
· Automatic air conditioning
· Air-suspended operator’s seat	
· Head rest
· Sliding windows right/left
· Sun shades
· Inside and outside rear view mirrors right/left
· Working lights 	4 front and 1 rear 
· Windshield wiper and washer	
Servicing
· Automatic central lubrication system
· Access walkway steps 
· Environmentally compliant hydraulic oil
Miscellaneous
· Automatic fire protection system
· Equipment to be painted in 	In white (RAL 9016)

	Spare parts for wheel loader
	The following spare parts required for 2 years of operation shall be provided 



	
	Description
	unit

	1.
	Cabin Air Filter 
	1

	2.
	Motor Air Filter 
	2

	3.
	Fuel (diesel) Filter 
	4

	4.
	Oil Filter 
	4

	5.
	Priming Filter 
	2

	6.
	Brake light (ON / OFF) 
	1

	7.
	Drain Valve 
	1

	8.
	Breather Plug / Fan 
	1

	9.
	Oil Intake Cover 
	1

	10.
	Fuel Intake Cover 
	1

	11.
	Cushion and Sleeves 
	1

	12.
	Seal ring for oil tank 
	2

	13.
	Dust Hood 
	1

	14.
	Fan 
	2

	15.
	Belt & Belt Tensioner 
	2

	16.
	Thermostat 
	2

	17.
	Shock Absorber 
	8

	18.
	Tyre Valve -
	4

	19.
	Kit of Continuous distribution gasket valve 
	2

	20.
	Kit of Hydro-steer Gasket 
	2

	21.
	Kit of Steering Gasket 
	4

	22.
	Kit of Loader Bucket Gasket 
	4

	23.
	Set of Tyres
	1



	Fork lift
	The Contractor shall supply (01) one diesel powered Motor forklift, four wheeled, tandem drive, of latest design, robust construction and in current production designed for light duty specifications capable of operating in tropical conditions in extremes of dust, most suitable for transport and transfer works of bales recyclables (plastics, paper and cardboards), pallets etc.
· Carrying capacity	2,5 (t)
· Engine	40kW
· Maximum travel speed full load 	18 (km/h)
· Turning Radius	2,5 m
· Lift height	> 3,5 m	
· Width	1,2 m (max)
· Height	2,0 m (max)
· Fuel	Diesel
· Minimum Emission standards	Tier III a
Cabin
· Air conditioning system
· Sun blinds 
Additional Equipment
· Side shift fork
Other requirements
· Equipment to be painted in white colour (RAL 9016)

	Spare parts for fork lift
	The following spare parts required for 2 years of operation shall be provided 



	1
	For Diesel drive - Head gasket, filter, sealing, injection pump equipment, fan belt
	1 Set

	2
	For Transmission System - Oil Filter, Sealing, Fittings
	5 Sets

	3
	For Hydraulic System - Cylinders, Valves, Wear prone Hoses, Filters, sealings, fittings
	10 Sets 

	4
	For A/C System - Air Filters
	1 Set 

	5
	For Electrical / Electronic System - Fuses, relays, switches
	1 Set 

	6
	Special Screws, nuts, bolts. Fittings, sealings tools to carry out maintenance and servicing works
	4 Sets



	Roll-on/Roll off, Hook lift truck
	The Contractor shall supply (01) one standard production, diesel powered hook lift trucks, (6 x 4), of latest design, robust construction and in current production designed for heavy duty specifications capable of operating in harsh warm and heavy rain conditions, suitable for waste transport
Specifications
· Gross vehicle Mass (GVM)	28,000 kg
Engine
· Turbo Diesel, water cooled	6 cylinder
· Emission standards	EURO IIIb or equivalent EPA standard
· Max power 	300 kW	
· Fuel capacity, minimum	200 l
Drive
· Gear	manual	
· Axes	6 x 4	
· Tyres	13 R 22,5 or similar
· Wheels	Steel wheel frame
Cabin
· Body Type	Normal Cabin
· Anti-lock Braking system (ABS)
· Electronic brake force distribution (EBD) 
· Cruise control 
· Air conditioning 
· Head rest 
· Sliding windows right/left 
· Sun shades
· Inside and outside rear view mirrors right/left
· Front and rear mud flaps 
· Superstructure
· Roll-on/Roll off/Arm Roll to accommodate container of a length up to 6,500 mm (see i)
· Gravity-locked standard hook (safety latch), telescopic arm 
· Tipping angle	50
· Multilift suitable for standard containers (25 m³) with hook
· Lifting capacity	20 tons	
Options
· trailer coupling	
Other requirements
· Equipment to be painted in white colour (RAL 9016)

	Containers
	The Contractor shall supply (15) fifteen standard production, normed ISO roll on/roll of container (hook lift) 25 m³, including tarpaulin or cover, crane certified, corrosion protected steel. Suitable for transport of household waste, floor and wall sheets made of wear resistant steel, heavy duty type container
· Capacity :25 m³, According ISO norm
· Hook according to ISO norms, height 1570 mm, mounted in 45° 
· Inner length: 5500 mm 
· Width: 2.300 mm (max)
· Height: 2.000 mm (max)
· Floor sheets: 5 mm
· Wall sheets: 3 mm
· Ratchet operated door lock
· Hinges with greasing point
· Rear rollers (2 pieces)	Diameter 160mm, width 300 mm
· Rear rollers/axle with greasing point
· Door safety chain with latching hook
Other requirements
· Each container is equipped with a tarpaulin
· Lifting points	4 
· Equipment to be painted in white colour (RAL 9016)

	Spare parts for trucks and containers
	The following spare parts required for 2 years of operation shall be provided 



	N°
	Description
	unit

	1
	Cabin air / anti dust Filter 
	1

	2
	Motor Air Filter 
	2

	3
	Fuel (diesel) Filter 
	4

	4
	Oil Filter 
	4

	5
	Priming Filter 
	2

	6
	Brake Light (ON / OFF)  
	1

	7
	Drain Valve 
	1

	8
	Breather Plug / Fan 
	1

	9
	Oil Intake Cover 
	1

	10
	Fuel Intake Cover 
	1

	11
	Cushion and Sleeves 
	1

	12
	Seal Ring for Oil Tank 
	2

	13
	Dust hood 
	1

	14
	Fan 
	2

	15
	Belt and Belt Tensioner 
	2

	16
	Thermostat 
	2

	17
	Shock Absorber 
	8

	18
	Tyre Valve 
	4

	19
	Brake drum (left, right, front, rear)
	2

	20
	Brake Shoe set (front, rear, left, right)  
	2

	21
	Compressor - AC 
	1

	22
	Alternator
	1

	23
	Clutch 
	1

	24
	Kit of continues distribution gasket value 
	2

	25
	Kit of Hydro-steer Gaskets 
	2

	26
	Kit of Steering Gasket 
	4

	27
	Kit of Loader bucket Gasket 
	4

	28
	Set of Tyres 
	2

	29
	Command Crank 
	1

	30
	Kit of lifting cylinder 
	1

	31
	Central lifting Pillar 
	1

	32
	Rear lifting Pillar 
	1

	33
	Kit electric summer 
	1

	34
	Hydraulic Valve for lifting pillar 
	1

	35
	Kit of Gasket 
	1

	36
	Hinge for doors 
	2

	37
	Set of tyres
	2

	38
	Locking Cylinder Switch 
	1

	39
	Complete set of Proximity Switches
	1

	40
	Hook Lift electronic card 
	1

	41
	Cab hand board - complete with cable 
	1

	42
	Mechanical Hook Security 
	1

	43
	Telescope cylinder valve 
	1

	44
	Hydraulic locking cylinder seal set 
	1

	45
	Flow Ring O Ring Set 
	1

	46
	Distributor with Levers 
	1



	Street sweeper
	The Contractor shall supply (01) one new mechanical or vacuum street sweeping machine, 4 wheels
Engine and Transmission
· Water-cooled diesel engine 
· Direct fuel injection
· Tank capacity	40 l
Emissions standards Tier III a
Drive
· Hydrostatic drive with permanent all-wheel drive
Chassis and steering
· Hydraulically articulated 4-wheel chassis
· Hydrostatic brakes via transmission
Cabin 
· Single seat comfort cabin with comfort driver’s seat, operating panel integrated in the arm rest
· Hot water heating
· Air conditioning
· Framed doors with sliding windows
Additional specifications, equipment and options
· Hopper capacity > 2 m³ (non-corrosive steel)
· Water tank : 500 l
· Sweeping units Mechanical sweeper: 2 rotating circular brooms (left/right hand side diameter > 600 mm), 1 front broom, diameter > 600), 1 central broom (min length 1,000 mm)
· Vacuum sweeper: 2 rotating brooms 900 mm and suction nozzle 800 mm
· PM10 retention > 99%	
Other requirements
· Equipment to be painted in white colour (RAL 9016)

	Spare parts for street sweeper
	The following spare parts required for 2 years of operation shall be provided 



	1
	For Diesel drive - Head gasket, filter, sealing, injection pump equipment, fan belt
	1 Set

	2
	For Transmission System - Oil Filter, Sealing, Fittings
	5 Sets

	3
	For Hydraulic System - Cylinders, Valves, Wear prone Hoses, Filters, sealings, fittings
	10 Sets 

	4
	For A/C System - Air Filters
	1 Set 

	5
	For Electrical / Electronic System - Fuses, relays, switches
	1 Set 

	6
	Special Screws, nuts, bolts. Fittings, sealings tools to carry out maintenance and servicing works
	4 Sets



	Training
	For the supply of the street sweeper the Contractor shall quote and undertake a training (through his supplier) with the following requirements
Technician training must be performed by factory trained personnel with at least one (01) year repair/service experience with proposed machine
Technician training includes two (02) x four (04) hours on machine session covering two thousand (2000) hour preventative maintenance, diagnostics and fault detection
All training sessions to be scheduled upon delivery date
Operator training should be performed by factory trained personnel with at least one (01) year of operational experience with the machine
Operation training includes two (02) x four (04) hour session on separate days
Technician training must focus on control systems and electronic diagnosis
Technician and operator training to be carried out separately.
Training sessions total : four (04) days x four (04) hour sessions




4.5. [bookmark: _Toc34806890]Phasing requirements
	1. General
	This section describes the sequencing and intermediate progress milestones that the Contractor shall comply with during the Design-Build Period. 
The Contractor shall complete each of the following activities, items of work or stages by the date or within the period specified for each such activity or item or stage in the table below. Days and week numbers refer to the number of calendar days or weeks after the Commencement Date unless otherwise stated. 


Table 4.5.1: Key activities and milestones during Design-Build period
	No.
	Activity/item of work/stages
	Date or period by which item is to be submitted 
	Payment milestones

	1 
	Commencement date
	As per Sub- Clause 22. of GCC
	 advance

	2 
	Submission of time programme 
	As per Sub-Clause 18 of GCC
	

	3 
	Review of time programme by PM
	7 days
	

	4 
	Submission of revised time programme
	Not later than 42 days after receipt of Notice of Commencement Date
	

	5 
	Submission of draft concept design
	As per Contractor’s agreed programme
	

	6 
	Review of draft concept design  by PM
	28 days
	

	7 
	Submission of approved draft concept design
	Not later than 14 days after receipt of ER review and comments or concept design review meeting whatever is earlier
	

	8 
	Submission of Quality Assurance Plan for Design-Build
	Within 28 days of receipt of Notice of Commencement Date
	

	9 
	Submission of draft permitting design 
	As per Contractor’s agreed programme 
	

	10 
	Review of draft permitting design by ER
	14 days
	

	11 
	Submission of all licenses, consents, clearances, Notices required for commencement of Construction Work
	Not later than 14 days after receipt of ER review and comments
	

	12 
	Submission of Health and Safety Plan
	No later than 28 days before commencement of Works on Site
	

	13 
	Submission of an Environmental Management Plan
	Not later than starts of the construction works
	

	14 
	Submission of Site Organization Plan
	Not later than 14 days before starts of construction works
	

	15 
	Submission of detailed design of civil, structural, electrical, and installation components
	As per agreed Contractor’s design programme and progress
	

	16 
	Review and approval of detailed design
	7 days (provided the Contractor’s design packages do allow)
	

	17 
	Start site mobilization
	As per Contractor’s revised agreed programme and upon notice to proceed with issuing permit,
	

	18 
	Submission of construction stage documents 
	No later than 28 days  prior to commencement of that element
	

	19 
	Earthworks, levelling, ramp upgrade
	As per Contractor’s agreed programme
	

	20 
	Start foundation works
	As per Contractor’s agreed programme
	

	21 
	Finalizing concrete works of the transfer platform, the administration building and the workshop
	As per Contractor’s agreed programme
	

	22 
	Works on the waste transfer platform completed
	As per Contractor’s agreed programme
	

	23 
	Completion of administration building
	As per Contractor’s agreed programme
	

	24 
	Completion of maintenance building
	As per Contractor’s agreed programme
	

	25 
	Works on drainage system completed
	As per Contractor’s agreed programme
	

	26 
	Completion of landscaping and outer area works
	As per Contractor’s agreed programme
	

	27 
	Submission of draft commissioning program
	No later than 60 days prior to commencement of the commissioning
	

	28 
	Review of draft commissioning programme by PM
	7 days
	

	29 
	Agreed commissioning programme
	No later than 7 days after receipt of ER review and comments
	

	30 
	Submission of draft As-built documents and asset sheets
	No later than 21 days prior to commencement of the Tests on Completion of Design-Build
	

	31 
	Commencement of commissioning 
	As per GCC clause 25
	

	32 
	Final approved as-built documents
	No later than 28 days after submission
	

	33 
	Issue of Operational acceptance certificate
	As per Sub-Clause 25.3.2 of GCC
	

	34 
	Time for Completion of Design-Build
	As stated in the PCC 
	



4.6. [bookmark: _Toc34806891]Contractor’s Documents
	1. General
	The Contractor shall submit to the Project Manager the documents listed below unless otherwise instructed by the Employer or the Project Manager. Any request for additional documentation by the EPA or another authority that is dealing with the permitting and the approval of the Design-Build shall be forwarded to the Contractor by the Project Manager.
All those documents that are related to design review, and construction works shall be submitted by the Contractor in due course taking into account the programme and the review period. 
The Project Manager shall be entitled to request any other document if reasonable and if required for the design review and for the programme.

	Documents to be kept onsite
	The Contractor shall keep the following documentation on Site during the Design-Build Period: 
a) Copies of all the Contractor’s Design-Build Documents listed below;
b) A copy of all permits and licenses;
c) Sampling and testing records, calibration records;
d) Safety records; 
e) A daily log book of all construction activities that shall summarize all relevant information as per PCC 4.27. The format and content of the log book shall be subject to the approval of the Project Manager. 

	Contractors programme
	The Contractor shall prepare a works programme describing the sequences in which tasks had to be carried out so that a project (or part of a project) can be completed on time.
The programme shall be elaborated according the critical path method on with a common tool (Excel or Microsoft project). 
particular attention should be given to:
· Long-lead items.
· Pre-contract works (such as demolition or site clearance).
· Prefabricated elements.
· Sub-contractors work
· Phasing and sectional completion
· Procurement and installation of mobile equipment
· Milestones as per phasing requirements



Table 4.6.1: List of Contractor’s document to be provided during Design-Build Period
	No
	Description
	Submission for[footnoteRef:5] [5:  The Contractor shall incorporate reviews and comments from the ER in the draft version so that final version is considered as approved without additional review and commenting period] 

	Submission format
	Number of originals/copies
	Review period by ER

	1. 
	Programme, including design review programme
	Review and confirmation
	In a readable scale min. A3 
Electronic format 
MPP (or MPP compatible) files
	1 Electronic
3 Hardcopies
	7 days

	2. 
	Concept design consisting of a report and a drawing part including but not limited to (all items relate to the concept design stage and will be, apart from the description part, further substantiated in the detail design)
· Description of the electrical system (incl. V switchboards arrangements, list of electrical consumer’s incl. efficiency classes etc.)
· Description of architectural design and lay-out of buildings, materials to be used, energy saving standards applied etc. 
· Foundation concept
· Description of the fire detection, fighting and alarm system, 
· Description of the drainage concept and storm water management plan incl. flooding and natural hazards
· Description of Contractor’s facilities, equipment and storage areas and construction camp
· Site mobilization arrangements including utilities needed (power, water, sewer)
· Drawings
	Review and comments
Upon finalization of review a joint three days duration design review meeting shall be held immediately thereafter to settle any discrepancies, open issues etc. and to sign-off the concept design which shall be frozen and regarded as basis of the final design. Unless agreed by the Project Manager in writing during the review, the Contractor shall not be entitled to proceed with the detailed design or with placing any order.
The Contractor and the Project Manager shall seek for conducting the review in the shortest possible time. 
	Report in A4 , drawings in scale and format as per list of drawings
Electronic format 
DWG (DXF), Excel, Word
	1 Electronic
3 Hardcopies
	Max. 28 days

	3. 
	Permitting documentation, based on a confirmed concept design, shall be prepared based on the instructions of EPA and MHI. that shall consist of a set of documents similar to the concept documentation, consisting of, but not limited to:
· Description of the main design parameters and assumptions
· Description of the civil engineering and civil works
· Approved electrical design by licensed engineer according list of accredited electrical engineers that are licensed to perform electrical works
· Emergency power supply
· Description of H&S measures
· Description of the emergency response and fire protection concept 
· Concept for mitigation of environmental impacts during the construction phase (incl. EMP)
· Drainage concept and storm water management plan incl. flooding and natural hazards
· Explanation and statement where to source fill materials 
· Tentative construction milestone plan
· Drawings
	Review and comments
	Report in A4 , drawings in scale and format as per list of drawings
Electronic format DWG (DXF), Excel, Word
	1 Electronic
3 Hardcopies
	14 days

	4. 
	Quality Assurance Plan for Design-Build 
	Review and comment
	Report in A4, flow charts and graphical content in A3 or bigger
	1 Electronic
2 Hardcopies
	Review period shall end no later than 14 days before commencement of Works on Site

	5. 
	The detailed design documentation shall be provided by the Contractor in a consecutive way as defined in the design review that shall be included in the programme, the documentation for  detailed design package to be reviewed shall include, but is not limited to the following:
Civil design review:
· Architectural lay-out of buildings incl. façade, Materials to be used, energy efficiency etc.
· As needed temporary design works 
· Foundation design incl. calculations 
· Structural engineering calculation steel structure 
· Specification of steelworks coatings
· Specification of infrastructure and utilities to be provided 
· Building services provision
· Setting-out details
· Drawings
Electrical, instrumentation and control design review 
· Providing detailed electrical design that has been reviewed and approved by licensed engineer according to list of accredited electrical engineers that are licensed to perform electrical works
· Emergency power supply concept 
· Diagrams for both electrical and control wiring
· Bill of quantity 
· Description of the weighbridge incl. software 
	Review and approval
The Contractor shall tailor packages to allow a 7 days review. If deemed necessary by the Project Manager a design review meetings with the Contractor shall be held in Malé to clarify open topics.
	Report in A4 , supplemental information in A4/A3,  drawings in scale and format as per list of drawings Electronic format DWG (DXF), Excel, Word

	1 Electronic
3 Hardcopies
	Up to 7 days per design package

	6. 
	Health and Safety Plan
	Review and comment
	Report in A4, flow charts and graphical content in A3 or bigger
	1 Electronic
2 Hardcopies
	Review period shall end no later than 14 days before commencement of Works on Site

	7. 
	Environmental Management Plan
	Review, comments and approval
	Report in A4, flow charts and graphical content in A3 or bigger
	1 Electronic
2 Hardcopies
	Review period shall end no later than 14 days before commencement of Works on Site 

	8. 
	Site Organization Plan
	Approval
	Report in A4, flow charts and graphical content in A3 or bigger
	1 Electronic
2 Hardcopies
	7

	9. 
	Construction stage documents (submission deadline as per section and phasing requirements)

	a. 
	For construction stage and method of construction (i.e. earthworks, formworks, etc.), the Contractor shall submit method statements, construction drawings, sketches etc.
	Review and consent
	Reports in A4, flow charts and graphical elements in A3 or in a readable format and scale
	1 Hardcopy to the site engineer (Project Manager)
1 Electronic copy
	Maximum 7 days

	b. 
	Test reports: For all material that were inspected by the Employer, the Project Manager or third parties, the contractor shall submit the relevant final test and inspection reports. 
	For review unless approval has been agreed upon during inspection
	Reports in A4, flow charts and graphical elements in A3 or in a readable format and scale, drawings as DXF/DWG
	1 electronic copy
	Maximum 7 days

	10. 
	Draft commissioning plan
	Review and approval
	Reports in A4, flow charts and graphical elements in A3 or in a readable format and scale
	1 Electronic
3 Hardcopies
	7 days

	11. 
	Reports on Tests on Completion of Design-Build 
	Review, comment and approval
	Reports in A4, flow charts and graphical elements in A3 or in a readable format and scale and photo documentation 
	1 Electronic
2 Hardcopies
	Maximum 7 days

	12. 
	Draft As-built documentation shall include, but shall not be limited to:
· The final version of the design calculations
· Key construction records 
· Final versions of all drawings prepared during the Design-Build Period
· Quality control records for Materials
	Review, comment and approval
	Reports in A4, flow charts and graphical elements in A3 or in a readable format and scale + Photo documentation
Electronical format in DWG or Hardcopies in scale and format as per list of drawings in Chapter Error! Reference source not found.
	1 Electronic
3 Hardcopies
	Review period shall end no later than 14 days after issuing Commissioning Certificate

	13. 
	Final as-built documentation
	Approval
	As above
	As above
	

	14. 
	On Site Log book
	To be kept on site during construction works
	No folder allowed. Document shall be bounded and hand written
	1
	




[bookmark: _Toc34806892]4.7. List of Drawings
	1. General
	The Contractor shall provide the following drawings during the different phases of the project. If the Contractor does not deem the defined formats and scales appropriate he shall suggest alternatives. 
Subject to further reasonable request of the Project Manager, the Contractor shall provide additional drawings as needed. 
The Contractor and the Project Manager shall agree on the expected level of detail prior to submission of the drawings.

	2. Concept Design Stage 
	The Contractor shall provide the following drawings during the concept design stage as an integral part of the concept design documentation. 


Table 4.7.1: Drawings requested for review during the concept design
	Format
	Scale (indicative)
	Description

	A0
	1:500
	Overall site layout plan

	A0
	1:500(200)
	Layout plan of the Contractor’s and the Employer’s facilities, storage areas for Materials and equipment

	A0
	1:500
	Layout plan with roads, carriageways and sidewalks (cross sections as deemed appropriate)

	A0
	1:500
	Overall drainage system layout plan and cross sections incl. ducts, pipes, outfalls, etc. 

	A0
	1:200
	Layout plan transfer deck, all other relevant levels (+X.XXX)

	A0
	1:200
	Cross sections transfer deck as above (all directions) 

	A0
	1:200
	Transfer deck facades (all directions)

	A0
	1:200
	Transfer deck – foundation plan (general layout)

	A1
	1:100
	Management and Workshop building: layout plan, views, cross sections

	A0
	1:200
	Access ramps views, cross sections

	A0
	1:200(500)
	Firefighting system – layout and cross sections incl. firefighting water supply and storage

	A0
	1:200(500)
	Pipe routing plan (major pipes, diameter to be agreed between Contractor and Project Manager)

	A0
	1:200(500)
	Utility provision layout plan and cross section as appropriate

	A0
	n/a
	Single line diagram



	3. Detailed Design Stage
	During the detailed design stage, the Contractor shall provide the set of drawings that were agreed for the concept design phase but that reveal the level of detail pertaining to the detailed design. In addition the following drawings shall be submitted for review by the Project Manager. 




Table 4‑9: Drawings requested for review during the detailed design
	Format
	Scale
	Description

	A0
	1:500
	Layout landscaping plan

	A0
	1:500
	Roads, carriageways, sidewalk incl. indication of slopes

	A0
	1:500
	Drainage system layout plan and cross sections incl. indication of slopes, ducts, pipes, outfalls, etc. 

	A1
	1:200
	Cross section weighbridge and waste reception guard house

	A1
	1:200
	Architectural layout of all buildings (incl. administrative block, laboratory, maintenance workshop and storage room etc.) at different levels and cross sections 

	A1
	1:50, 1:20
	Details windows, doors, insulation in the admin block

	A2
	1:50
	Details roads, carriageways, pavement structure (typical cross sections)

	A0/A1
	1:100
	Details reinforcement plan (foundations, slabs, reinforced concrete elements, culverts etc.).

	A1
	1:25
	Details site utilities (water, sewerage manholes, etc.)

	A0
	1:200
	Layout and cross sections transfer deck



4.8. [bookmark: _Toc34806893]Interfaces
	1. General
	This chapter describes how the interfaces with key stakeholders will be managed and the physical limits of the Contractor’s responsibilities. 

	2. Hardware Interfaces
	In preparing the design, the Contractor shall take into account the interfaces with existing or to-be-built infrastructure as set forth below.
The Contractor shall accomplish all necessary construction works and shall supply the necessary Materials for laying any cables, pipes, preparing ducts, culverts, conduits, roads and carriageways etc. up to the transfer points and construct any temporary or permanent building to accommodate any hereto related equipment. 

	1. Power Supply
	The supply/feed-in interface to STELCO, the state owned electricity company, shall be the input terminal of the metering system (from the Contractor’s view) that shall be provided and installed by STELCO. All equipment prior to the meter shall be provided by the Contractor. 
The exact physical location of the transfer point is subject to further arrangements between the Contractor and STELCO.

	Water Supply
	The transfer point shall be the output flange of the water meter installed by Male Water and Sewerage Company, MWSC, at the premises boundary. 
During the construction period it shall be subject to the considerations of the Contractor how to supply the required amount of water. 

	Waste Water Discharge 
	Waste water shall be collected during the construction phase Since there is no sewer system installed currently, the Contractor shall be permitted to discharge untreated waste water into the sea. 

	3. Interfaces to Third Parties
	The Contractor shall consult with the following third parties and stakeholders to obtain the necessary clarifications to accomplish the obligations during the Design-Build. 

	1. Environmental Protection Agency (EPA)
	All questions related to environmental permits and clearances shall be forwarded to and shall be settled with EPA.
Focal liaison contact person at EPA is: Mr Ibrahim Mohamed (PhD), Ibrahim.mohamed@epa.gov.mv

	Male’ City Council (MCC)
	All aspects to be considered during the application of the building and construction permit shall be discussed and agreements be achieved with MCC 
Focal contact person at MCC is: ABC [name and email address to fill in]

	Fire Rescue Services (FRS)
	FRS, a department of the Maldivian National Defence Forces, is responsible for all firefighting activities in the Maldives. 
The Contractor shall confer with FRS all firefighting relating questions and aspects during the Design-Build phase.
Queries related to firefighting aspects shall be forwarded to Colonel Abdulla Zuhury, a.zuhury@mndf.gov.mv. 

	WAMCO
	The Contractor shall liaise with WAMCO for general operation and traffic coordination as well as the disposing of waste generated in the Design-Build phase. 
Focal point of contact at WAMCO is: Ismail Ubaidh ismail.ubaidh@wamco.com.mv 



4.9. [bookmark: _Toc34806894]Site delineation, use, access and possession details
	1. General
	This section describes the location and boundaries of the Site and the location of the parts of the Site that the Contractor will be granted possession as well as of all access restrictions which may affect the Site.

	2. Location
	Part 1 : Male’ industrial village
The proposed site is located at the south side of Male’ city on a newly reclaimed area called industrial village. The site is already in use and is limited on the west side by the seawall boundary, on the north side by the docking area for waste vessels, on the west side by a quay-wall and on the south side by an access road. The site has a surface of approx. 6,100 m² and is currently under use by the Waste Management Corporation.
[image: ]
Figure 1: Site location Male’ TS
Coordinates average :
4°10'13.26"N
73°30'2.26"E

	
	Part 2: Vilimale’
The proposed site is located at the south West side of Vilimale at the actual site of the Island Waste Management Centre. The site is currently in use by the Waste Management Corporation. The site has an area of approx. 3,500 m².
[image: ]
Figure 2: Site location Vilimale’
Coordinates average :
4°10'23.38"N
73°28'56.47"E

	3. Site delineation 
	The Site boundaries are shown on the layout drawing. 

	4. Site restriction
	Both sites (Male’ and Vilimale) are hosting the respective waste management activities of WAMCO on the islands (waste acceptance, loading/unloading, transfer, maintenance, parking, administration etc.) which have to be used throughout the construction phase. Therefore, the Contractor shall coordinate closely all works, dismantling of buildings, construction works with WAMCO 

	5. Access to the Site
	Access to the Site is possible through the existing access road shown on respective drawings. Main access road in Male might be congested due to the nearby petrol supply area

	6. Site Utilities
	Water supply connection point : To be defined with respective authority
Sewerage connection: Not currently existing.
Electricity connection point: To be defined with respective authority
During the construction phase, the Contractor shall provide his own power supply system according to his needs. 





4.10. [bookmark: _Toc34806895]Permits and licenses to be obtained by the Parties
	1. General
	The Contractor in close collaboration with the Employer shall engage all measures to obtain the following permits, licences and consents prior to the commencement of construction works on Site.


Table 4.10.1: List of permits and approval to be obtained by the Contractor during Design-Build
	No.
	Compliances/ Requirements
	Remarks
	Institution
	Time for approval by relevant authority (tentative)

	1
	Construction permit
	Statutory
	Male’ City Council or Ministry of National Planning and Infrastructure
	Estimated 7 weeks (including checks)
Pre-condition : architectural and structural calculation checks

	2
	Environmental Clearance 
	Statutory
	EPA
	15 days

	3
	Dredging permit (if any)
	Statutory
	EPA
	Min 3 days-10 days

	4
	Dewatering Permit
	Statutory
	EPA
	15 days

	5
	Approval for grid connectivity
	Statutory
	STELCO
	15 days

	7
	No Objection from FRS. / Authorities having jurisdiction/ Accredited fire agencies
	Project Requirement
	Fire Dept./Ministry of Defence
	1 day after site visit

	8
	Agreement to commit to the safety measure around the construction area
	Project Requirement
	Ministry of Housing and Construction
	5 days

	9
	Registration under Labour Act as Principal Employer
	Statutory
	State Labour Department
	15 days

	10
	Authorization under SWM Regulations
	Statutory
	MoE/EPA
	5 days



4.11. [bookmark: _Toc34806896]Site Organisation
	1. General
	This Section describes the requirements for the Contractor during the construction period particularly in order to organise his works based on effective and high quality standards.

	2. Site delineation and description
	See chapter 4.9 (Site delineation, use, access and possession details)

	3. Site Concept and Works
	See Chapter 4.3 and 4.4 (Design parameter and technical specifications)

	4. Site programme
	The Contractor shall develop and submit a site Programme according the requirements of chapter Phasing and section requirements and chapter Contractor’s document

	5. Interfaces
	See chapter 4.8

	6. Site Organisation plan
	The Contractor shall submit not later than 21 days before the commencement of Works a site organisation plan with a 
· Clear description and location (in form of a drawing) of the Contractor's Site facilities (offices, warehouses, etc.), 
· A clear description and location (in form of a drawing) of Site arrangements, equipment and/or facilities to be provided by the Contractor to the Employer (for example Site offices). 
· Any other details relating to the Site, such as Site wide policies and procedures, that the Contractor shall be aware of (security arrangements to be complied with and implemented by the Contractor, in particular , transportation of personnel, handling and transportation of Goods on Site, disposal of construction waste, rubbish and debris, etc.).
· An identification and description of borrow pits or dredging areas (if needed)
The Site organisation plan shall be completed by the Environmental and Social plan and the Quality Assurance plan which contains all other Site organisational issues
The Contractor shall provide and maintain all facilities required by him in the area allocated for his exclusive use, and shall make good and remove them on completion of the contract. These facilities shall include such items as the provision of hard standings, access roads, surfacing, drainage, provision of utility services from metered supply points provided by others, security fencing of his own area, lighting and all other work required to allow the Contractor to fulfil his obligations.

	7. Health, Safety, Environmental and social requirements
	See chapter 4.12

	8. Quality assurance requirements
	See chapter 4.13

	9. Works organization (sub-contractors etc…)
	The Contractor shall maintain proper co-ordination and liaison between the Sub-Contractors (if any) for the civil works and other work parts and ensure the following:
· Proper fixing of equipment in general accordance 
· The provision of holes or openings through walls for ducts or sleeves and sealing up around the duct or sleeve after completion of installation by the Contractor;
· Provision of proper chases in concrete or block work or brickwork surfaces and making good thereof; and
· Provision of temporary power facilities.

	10. Minimizing of Nuisance and Disturbance
	All work on site shall be undertaken in such a manner as to minimize nuisance and disturbance to others working on the site, or to persons outside the site, from smoke, fumes, noise, vibration, discharge of water from the site or from any other cause.
All plant and equipment used by the Contractor during the Works shall be effectively attenuated by means of efficient silencers, mufflers, acoustic linings, shields, acoustic enclosures or screens. Plant and equipment shall be maintained in good order and operated to minimize noise and dust emissions. Plant and equipment shall be located, as far as practicable, away from adjacent occupied buildings.

	11. Plant and Labour Returns
	The Contractor shall submit to the Project Manager every month a statement of the Contractor’s Equipment on Site.
The Contractor shall submit every month statements of the Contractor’s Personnel on Site.

	12. Site use
	The Contractor shall not undertake any activities on the Site, other than those necessary to fulfil the purposes of this contract. 
Access and entry to the Site shall be granted by the Contractor to authorized personnel and vehicles only that are necessary to carry out the Works. 
The Contractor shall maintain the proposed Site and its peripheral area in order to prevent storm water, fire, etc. from a peripheral area entering the Site.
All temporary Site installations shall comply with the requirements of local utility companies, and the general regulations concerning legal and industrial procedures for health and safety and protection of the environment.
Arrangements for temporary power supply and motive power for Contractor’s and Project Manager’s facilities shall be the responsibility of the Contractor, who shall also bear the maintenance and consumption costs. 
The Contractor shall, if so required, make arrangements with the local electricity provider to obtain the supply of electricity from existing installations. The site installation shall be independently protected according to local legislation. The Contractor shall ensure the protection of the Site against power failure. Alarm signals which may be necessary for the protection of the Site shall be provided by the Contractor. In case the electricity provider requires inspecting and approving the installations, the Contractor shall arrange for these.

	13. Contractor’s Site Facilities
	The Site arrangements, equipment and facilities to be provided by the Contractor for his own purposes as well as for the Employer and Project Manager shall be developed and submitted for approval after contract award, during design stage
Location
The Contractor’s temporary site offices, stores and parking areas shall be located as close as possible to the Site, consistent with the requirement for him to minimize the environmental impact on the Site.
Contractor’s Office
The Contractor shall, before commencing work, erect an office for his own use in a position and to a standard and layout to be agreed by the Project Manager. The office shall be substantially built, weather-proof, well-lit and suitably furnished. It shall be properly secure to keep safe the papers, documents and drawings handed to the Contractor by the Project Manager for use in carrying out the Works. The Contractor’s office shall not be removed from the Site until the Project Manager, by notice in writing, calls upon the Contractor to do so.
The Contractor shall provide, erect, construct, maintain and subsequently remove all temporary catering and sanitary arrangements, stores, workshops, compounds, parking areas, drainage, lighting and the like, necessary for the completion of the Works for the use of his own staff and work force plus those of his Subcontractors in accordance with the latest legislation.
The Contractor shall not permit any person to live permanently on the Site or any animals to be brought on to the Site, with the exception of security personnel and guard dogs properly trained and controlled.
The Contractor shall arrange for the installation of telecommunication facilities (telephone, internet etc.) for the use of his own staff and for those of his Subcontractors. These services shall be located in the Contractor’s offices. The Contractor shall be responsible for the task of establishing, using, maintaining and removing the system. The Contractor’s Representative shall be provided with a mobile telephone by the Contractor.
Throughout the period of construction of the Works the Contractor shall provide, maintain and keep clean suitable and sufficient latrines for use by its personnel.
The Contractor shall connect the latrines to sealed units suitable for disposal or to the influent stream upstream of all treatment processes subject to agreement from the Project Manager.

	14. Facilities for the Project Manager
	The Contractor shall provide and maintain temporary offices, fixtures and equipment throughout the Construction Period, for the exclusive use of the Project Manager and its staff.
The Project Manager’s main office shall be established on the same site as the Contractor’s Representative’s main office. The temporary office area shall be covered by a hard standing surface, and properly drained and fenced off. A parking area shall be allocated within this area for the use of the Project Manager’s staff. The parking area shall be clearly signposted.
Rooms within the office shall be divided by full height partitions, suitably insulated. Floors shall be close boarded and carpeted with industrial quality carpets, with the exception of messing and washroom areas where the floors shall be linoleum covered.
There shall be adequate natural and artificial lighting and ventilation and windows shall be fitted with blinds. Air conditioning units shall be fitted and adequate power points provided in each room.
The Contractor shall be responsible for providing and removing the electrical, water, telecom connection (broad band, high speed) and sanitation services. The Contractor shall be responsible for the cost of all bills and user charges relating to their use or consumption.


Table 4.11.1: Requirements for Project Manager Facilities during construction
	Component
	
	Number of People
	Minimum Requirement 

	Offices for Project Manager’s personnel
	
	2
	Min working space of 5 m² per person, fully equipped with furniture, 2 laptops with at least latest office programs and AutoCAD versions, fax, telephone, internet connection

	Changing and locker rooms (areas include separate toilets)
	
	2
	1 for Male, 1 for Female

	wash room
	
	2
	1 for Male, 1 for Female



	15. Security/fencing and signboards
	The Contractor shall deliver, install, and maintain a security fence around the Site. The fence shall consist of wire mesh of at least 2.0 m height, supported on posts and foundations and provide access to the site. 
The cost of maintaining security at the construction site during the Design-Build Period and the general measures concerning safety, hygiene, insurance, if necessary police protection as well, shall all be paid for by the Contractor.
Unless otherwise agreed with the Project Manager, project signboards shall be erected not more than 4 weeks after the date for commencement of the Works. Other advertising signs shall not be erected on the Site unless permitted by the Project Manager.

	16. Fire protection
	The Contractor shall provide and maintain all required temporary fire protection equipment during the performance of work according to local regulations and by laws.
Burning rubbish and construction waste materials is not permitted, except land clearing-slash that may be allowed in strict conformance with existing regulations.

	17. Traffic Control
	Temporary traffic arrangements shall comply with requirements of Acts, Regulations and By-Laws in force for regulation of traffic or use of roadways upon or over which it is necessary to carry out Work or haul materials or equipment.
No material or equipment shall be stored where it shall interfere with the free and safe passage of public traffic, or in such a manner that it creates a hazard to the public, and at the end of each day's work and at other times when construction operations are suspended for any reason, the Contractor shall remove all equipment and other obstructions from that portion of the roadway open for use by public traffic.
The Contractor shall be responsible for the maintenance of all travelled roads and parking lots so that they are preserved in a reasonable condition to allow continuous vehicular travel and safe pedestrian movement.
The Contractor shall undertake dust control by watering roadways and other travelled construction areas to continuously reduce dust to the satisfaction of the Employer’s Requirements.

	18. Special provision for Male TS 
	The Site is actually used by WAMCO for the day to day service of waste collection, transport and transfer of the entire HH waste and C&D waste of Male’ city. A particular attention should be brought by the contractor to coordinate the Works carefully in order to ensure as much as possible a smooth operation. Alternative temporary waste transport (via Hulhumale’ over the bridge) have to be identified in an early stage and coordinate with all the stakeholders (Employer, Project Manager, WAMCO). Temporary alternative waste transfer options outside of the existing Site have to be reduced to a minimum.



4.12. [bookmark: _Toc34806897]Contractor’s Environmental Management Plan (CEMP)
	1. General
	The Contractor shall prepare a Contractors Environmental Management Plan (CEMP) describing specific design features that will ensure environmental protection and setting out the working methods, management, and mitigation and monitoring measures that will be put in place, for each of the various construction activities, during the implementation of the Works.  The scope of the CEMP shall address all of the issues itemised in the project EMP contained with the Initial Environmental Examination as per Annex 2.1 of this bid document

	2. Human Resources
	The Contractor shall appoint an Environmental, Social Health & Safety Manager who shall be permanently based on the Site for the full duration of the Works as of Contractor’s mobilization until the commissioning of all Works. The ESHS Manager holds the power within the Contractor’s organization to be able to suspend the Works if considered necessary in the event of nonconformities, and allocate all resources, personnel and equipment required to take any corrective action considered necessary.

	3. Commitment
	The Contractor shall ensure that his Project Manager and all key personnel including but not limited to professional engineers, site supervisors and all persons responsible for directing work on the site are familiar with the CEMP and are required to adhere to its requirements.

	4. Submission
	The CEMP shall be submitted to the Project Manager not later than 21 days after the Notice to Proceed and no physical work shall be carried out until the CEMP has been approved by the Project Manager 
If the Contractor shall fail to apply the CEMP or in any way fail to exercise due care of the natural environment, the Project Manager will arrange necessary measures to be implemented by others and to recover the cost from payments due to the Contractor from retention monies or Performance Securities held by the Employer. If, after instruction from the Project Manager, the Contractor continues to disregard his obligations in respect of Environmental Protection, the Project Manager shall be entitled to suspend the Works, in accordance with relevant clauses of the Conditions of Contract, until all the provisions prescribed by the Contract in relation to environmental protection have been complied with to his satisfaction.
This section of the specification shall prevail over any other section in the event of ambiguity or conflict in requirements for environmental protection or treatment of social issues.

	5. Code of Conduct
	As part of the CEMP the Contractor shall develop and prepare a Code of Conduct with support and guidance from the Employer or the Project Manager to be implemented during construction activities. The purpose of the Code of Conduct is to provide guidance to all employees (including those of sub-contractors) on how the Company expects them to behave in the workplace, and how they should conduct themselves with Project stakeholders (employees, customers, suppliers and members of the public). The purpose and scope of the Code of Conduct shall outline the Contractor’s management commitments, values and core operating principles. The Code shall make reference to other relevant management plans (e.g. Health and Safety). The Code of Conduct shall be publically disclosed and made available to local communities in appropriate locations.

	6. Equipment
	The Contractor shall mobilize on-site the required field equipment for water, air and noise monitoring. Laboratory equipment on site shall provide professional facilities to perform the routine monitoring. All laboratory equipment shall comply with the relevant standards of the International Standards Organization (ISO).

	7. Monitoring and Reporting
	The CEMP shall be monitored on a monthly basis. This means that the responsible person for the CEMP implementation at the Contractor will do at least one site visit per month with the CEMP commitments at hand. After each site visit the status of compliance with the CEMP commitments shall be noted down in, including corrective actions if any. 
Should any environmental or Health and Safety incidents be observed or reported by the workers, this shall be reported to the Project Manager immediately

	8. Draft Content of the CEMP
	The plan shall detail all site-specific measures the Contractor shall implement during the construction period to identify, manage and reduce all nuisances caused by air emissions and dust production resulting from the construction activities including from project’s traffic along the access roads. 


Table 4.12.1: 1st draft CEMP content (to be updated periodically by the Contractor during Construction
	Topic/ Potential Impact 
	Mitigation, Management and Enhancement Measures
	Means of Verification 
	Responsibility
	Monitoring Procedure

	Ambient Air

	Dust emissions (especially in dry conditions)
	Ensure watering of transportation roads during dry and windy conditions. Generally keep roads in good condition.
	Watering conducted, roads in good conditions
	Contractor 
	Random site inspection, inspection of roads

	
	Cover truck loads with canvas to avoid dust blow.
	Trucks covered
	Contractor
	Random site inspection

	
	Ensure optimal traffic routes. Enforce vehicle speed limits on unpaved roads.
	Speed limit signs
Driver Training Records
	Contractor
	Random site inspection

	
	Ensure appropriate stockpile management (friable materials) to minimise dust blow. Minimise drop heights for material transfer activities such as unloading of friable materials.
	No extensive dust blow
	Contractor
	Random site inspection

	Emissions from equipment and vehicles
	Use equipment and vehicles in appropriate technical conditions.  Provide emissions control equipment where applicable (e.g. filters).
	Technical Specification Sheet
	Contractor
	Each time new equipment/vehicle is used at the site
Random site inspection

	
	Use low sulphur content fuels, in line with legal provisions in force as well as local availability.
	Technical Specification Sheet
	Contractor
	Random site inspection

	
	Ensure optimal traffic routes to minimise lengths of travel while avoiding settlements if possible..
	Optimal routes chosen
	Contractor
	Random site inspection

	
	Ensure vehicles and equipment are switched off when not in use.
	Engines switched off
	Contractor
	Random site inspection

	Noise and Vibrations

	Noise and vibration impacts at the construction sites and from construction traffic
	Limit the hours of operation for specific pieces of equipment or operations, especially mobile sources operating through community areas or close to residential houses (typically between 10 pm and 7 am). Avoid vehicle movements at night.
	No work conducted between 10pm and 7 am/ Grievance Mechanism
	Contractor
	Random site inspection, Review of filed grievances, review of timesheets of workers

	
	Use of state-of-the-art technology and limit the number of machines operated simultaneously.
	Grievance Mechanism 
	Contractor
	Spot checks, Review of filed grievances

	
	Ensure the use of modern and well-maintained equipment (e. g. use of silencers).
	Technical Specification Sheet
	Contractor
	Random site inspection

	
	Set traffic speed limits. Verify drivers’ behaviour with respect to driving speed and safety.
	Speed limit signs
Driver Training Records as part of Induction training
	Contractor
	Random site inspection, Review of training records

	
	Plan vehicle routes to avoid settlements where possible. 
	Safest routes selected,
Grievance Mechanism
	Contractor
	Review of traffic routes, Review of filed grievances

	
	Use protective hearing equipment for workers conducting noisy activities.
	Protective hearing equipment used. 
	Contractor
	Random site inspection

	Traffic and Transport

	Disruption, noise and increased air pollution
	Schedule traffic activities to avoid peak hours on local roads if feasible.
	Peak hours on local roads avoided, 
Grievance Mechanism
	Contractor
	Review of filed grievances

	
	Ensure safe driving by Project personnel (e.g. through training/induction). 
	Driver Training Records as part of Induction training
	Contractor
	Review of training records

	
	Organise carpools/buses for worker transportation where possible to avoid additional traffic pressure.
	Carpools/ buses used
	Contractor
	None

	
	Prevent storage of construction materials, equipment and machineries on traffic lanes.
	Dedicated storage areas in place
	Contractor
	Random site inspection

	Soil and Groundwater

	Environmental contamination/ spills
	Collect and segregate wastes and ensure safe storage and in line with legal requirements.
	Waste collection areas existent, waste inventories
	Contractor
	Random site inspection, Review of waste inventories

	
	Ensure disposal through waste contractors licensed for treatment/removal/recycling of each of the waste types.
	Disposal through licensed contractors
	Contractor
	Random site inspection, Inspect offsite waste disposal facilities if feasible 

	
	Ensure appropriate containment and disposal of construction wastewater, including sanitary water.
	Water disposal compliant  with legal requirements
	Contractor
	Random site inspection

	
	Ensure appropriate and safe storage of contaminants such as fuels, construction materials and wastes. Provide absorbent and intervention materials in sufficient quantities and at relevant locations for intervention in case of leakages/spills.
	Safe storage of hazardous materials, Spill remediation equipment in place.
	Contractor
	Random site inspection

	
	Implement appropriate secondary containment and spill controls for maintenance or refuelling works.
	Containment and spill controls in place
	Contractor
	Random site inspection

	
	Ensure immediate cleaning of any spills and remediation of contaminated areas after construction. 
	Workers trained. 
	Contractor/ ER
	Random site inspection
One-time inspection after construction

	Best practice soil handling
	Ensure appropriate storing of topsoil removed. After construction topsoil will be used as backfill for restoration of the area.
	Topsoil stored and re-used
	Contractor
	Random site inspection

	
	Limit stockpile height to 2 m maximum to avoid soil compensation.
	Stockpile height limited
	Contractor
	Random site inspection

	
	Reinstatement of construction working area to the best possible after construction activities are completed.
	Reinstatement completed
	Contractor/ ER
	One-time inspection after construction

	
	If construction takes place on inclined surfaces/slopes, ensure preventive erosion control measures are applied (e.g. plan to retain trees and other vegetation, use of natural contours for roads and drainage networks, excavated drainage channels).
	Preventive erosion control measures in place
	Contractor
	Random site inspection

	Water and Hydrology

	Surface Water Quality
	Prioritise the use of rainwater/stormwater over surface water/groundwater abstraction by using harvesting equipment and systems on site.
	Water harvesting conducted
	Contractor
	Random site inspection

	
	Restrict excavation activities during periods of intense rainfall. Use temporary bunding to reduce the risk of sediment, oil or chemical spills to the receiving waters.
	No excavation during intense rainfall
	Contractor
	Random site inspection

	
	Carry out excavation works in cut off ditches to prevent water from entering excavations.
	No water entering excavations
	Contractor
	Random site inspection

	
	Reuse wastewater wherever feasible.
	Wastewater reused
	Contractor
	Random site inspection

	Flora and Fauna

	Areas of high ecological value
	N/A
	N/A
	N/A
	N/A

	Site Clearance- Vegetation removal and habitat disturbance
	Limit vegetation clearing to areas within the site boundary where it is absolutely necessary.
	N/A
	N/A
	N/A

	
	Avoid clearing mature trees.
	N/A
	N/A
	N/A

	
	Avoid off-road vehicle traffic. Use existing roads.  
	No off-road traffic
	Contractor
	Random site inspection

	
	Ensure revegetation of cleared areas where possible after construction using native species.
	N/A
	N/A
	N/A

	Light
	Shield lighting downwards towards the site to avoid side-spill. Avoid tall masts where possible.
	Light nuisance minimised
	Contractor
	Random site inspection

	Pesticide Use and Management
	N/A
	N/A
	N/A
	N/A

	Socio-Economic

	Stakeholder Engagement and Grievance Mechanism 
	Engage/ communicate with communities and plan sufficient time for participation. Ensure regular consultations with the local authorities and communities regarding the management of construction.
	Minutes of Meetings 
Grievance Mechanism
	ER/ Contractor
	Review of grievance register

	
	Initiate an efficient Grievance Mechanism to allow potentially affected individuals to voice their concerns on the Project.
	Grievance Mechanism in place, grievances recorded
	ER/ Contractor
	Review of grievance register

	Local Employment & Procurement
	Ensure local communities are preferred for the supply of goods and services to the Project and Project personnel, where appropriate.
	Local Procurement and Employment Records
	Contractor
	Revie procurement and employment rules and records

	Land Acquisition and Compensation, Physical Displacement/ Economic Displacement
	Avoid land take and hereby avoid physical relocation of both, formal and informal land owners/land users 
Engage with the local community and potential affected households to understand the land ownership and land use. 
Should land acquisition and displacement be inevitable, prepare a Management Plan for Land Acquisition and Compensation including provisions for resettlement. 
	N/A
	N/A
	N/A

	Impacts on livelihoods/ Economic Displacement
	Engage with the local community and potential affected households to understand their needs and identify the risk of damage to their livelihood basis through the Project (e.g. take of pasture land, lack of access to water).
Should land acquisition and displacement be inevitable, prepare a Management Plan for Land Acquisition and Compensation including provisions for livelihood support for the affected parties.
	N/A
	N/A
	N/A

	Cultural Heritage

	Damage of Cultural Heritage
	Ensure all chance finds of cultural heritage (e.g. graves, old ceramic, old building fragments) are reported immediately to the relevant authority. If possible, avoid excavation in the ultimate neighbourhood of a chance find, fence the chance find and await instructions from the competent authority.
	N/A
	N/A
	N/A



4.13. [bookmark: _Toc34806898]Health & Safety Plan
	1. General
	The Contractor shall prepare a Health and Safety plan (H&S plan) describing all specific features that will ensure the health and safety protection of his staff (and partner’s and subcontractor’s staff) and all other persons accessing the Site, for each of the various construction activities, during the implementation of the Works. The scope of the H&S plan shall address all of the issues itemised and committed in the National legal context with regard to : 
· Labour 
· Occupational and Community Health and Safety
and shall be aligned with international best practice standards for the management of E&S risks:
Core Labour Standards from the International Labour Organisation (ILO) particularly: 
· Freedom of Association and Protection of the Right to Organise Convention, 1948 (No. 87) 
· Right to Organise and Collective Bargaining Convention, 1949 (No. 98) 
· Forced Labour Convention, 1930 (No. 29) 
· Abolition of Forced Labour Convention, 1957 (No. 105) 
· Minimum Age Convention, 1973 (No. 138) 
· Worst Forms of Child Labour Convention, 1999 (No. 182) 
· Equal Remuneration Convention, 1951 (No. 100) 
· Discrimination (Employment and Occupation) Convention, 1958 (No. 111) 
ADB Environmental and Social Safeguards :  
EHS Guidelines from the World Bank Group (general and project scope specific): 
Guidelines from the World Health Organisation (WHO):  
The H&S plan shall be fixed, unchanged and valid during the complete design-build period

	2. Human Resources
	See 4.12.2 Human Resources

	3. Commitment
	The Contractor shall ensure that his Project Manager and all key personnel including but not limited to professional engineers, site supervisors and all persons responsible for directing work on the site are familiar with the H&S plan and are required to adhere to its requirements.

	4. Submission
	The H&S plan shall be submitted to the Project Manager not later than 21 days after the Notice to Proceed and no physical work shall be carried out until the H&S plan has been approved by the Project Manager 
If the Contractor shall fail to apply the H&S plan or in any way fail to exercise due care of his staff (or partner’s and sub-contractor’s staff), the Project Manager will arrange necessary measures to be implemented by others and to recover the cost from payments due to the Contractor from retention monies or Performance Securities held by the Employer. If, after instruction from the Project Manager, the Contractor continues to disregard his obligations in respect of Occupational Health & Safety measures, the Project Manager shall be entitled to suspend the Works, in accordance with relevant clauses of the Conditions of Contract, until all the provisions prescribed by the Contract in relation to these requirements have been complied with to his satisfaction.
This section of the specification shall prevail over any other section in the event of ambiguity or conflict in requirements for environmental protection or treatment of social issues.

	5. Draft Content of the H&S plan
	The plan shall detail all site-specific measures the Contractor shall implement during the construction period to identify, manage and reduce all accidents and nuisance caused by the lack of security, labour standards and health protection resulting from the construction activities including from project’s traffic along the access roads. 


Table 4.13.1: H&S content (to be updated by the Contractor before start of the Works)
	Topic/ Potential Impact 
	Mitigation, Management and Enhancement Measures
	Means of Verification 
	Responsibility
	Monitoring Procedure

	Occupational Health and Safety
	Provide H&S Training to the construction workforce (including sub-contractors, temporary workers and drivers)
	Training performed and recorded
	Contractor/ ER
	Check Training records

	
	Ensure site premises are provided with appropriate fencing (where applicable) and lighting. Use hazard notices/signs/barriers to prevent access to dangerous areas.
	H&S planning of construction site done, items installed
	Contractor
	Random site inspection

	
	Ensure speed limits on site and on transporting routes.
	Speed signs installed
	Contractor
	Random site inspection

	
	Ensure the use of Personal Protective Equipment (PPE) for workers.
	PPE used on-site by  workers
	Contractor
	Random site inspection

	
	Maintain high standard in housekeeping on site.
	Good housekeeping on-site
	Contractor
	Random site inspection

	
	Ensure provision of Health and Safety (H&S) facilities at the Project site, including shaded welfare areas, bathrooms, and potable water.
	H&S Facilities provided at site
	Contractor
	Random site inspection

	
	Ensure that the workers camp and construction areas are open only to formal employees.
	Access controlled
	Contractor
	Random site inspection

	Fire Prevention
	Provide necessary fire prevention equipment on site in line with applicable regulations.
	Fire prevention equipment in place
	Contractor
	Regular site inspection

	Labour Rights
	Ensure that workers have access to and are aware about the Grievance Mechanism 
	Grievance Mechanism in place and grievances recorded
	PIA/ Contractor
	Review of grievance register

	
	Ensure minimum legal labour standards as per ILO regulations (child/forced labour, no discrimination, working hours, minimum wages) are met
	Grievance Mechanism Records, 
Training recorded
	Contractor
	Inspection reports (also from labour authorities), Review of grievance register and training record

	
	Provide hygienic, adequate facilities for workers, ensuring toilets and changing rooms are separated to male and female employees.
	Appropriate facilities in place
	Contractor
	Random site inspection

	
	Ensure the workforce has access to primary healthcare on site, providing prescriptions.
	Healthcare available on site
	Contractor
	Random site inspection

	
	Provide housing conditions in accordance with all applicable health and safety regulations and norms by ensuring the provision of adequate space, supply of water, adequate sewage and garbage disposal system, appropriate protection against heat, cold, damp, noise, fire and disease-carrying animals, adequate sanitary and washing facilities, ventilation, cooking and storage facilities and natural and artificial lighting, and in some cases basic medical services.
	Appropriate housing conditions for workers
	Contractor
	Random site inspection
Worker interviews

	Community Health and Safety
	Ensure all contractors implement codes of conduct concerning employment and workforce behaviour (including but not limited to safety rules, zero tolerance for substance abuse, environmental sensitivity of the area, dangers of sexually transmissible diseases and HIV/AIDS, gender equality and sexual harassment, respect for the beliefs and customs of the populations and community relations in general).
	Workers Code of Conduct
Grievance Mechanism records
	Contractor/ ER
	Worker interviews, Review of grievance register

	
	Target signage and outreach activities to improve public awareness of traffic changes and potential hazards for high-risk sections of public roads, including near the site and laydown areas.
	Warning signs
Minutes of Meetings 
	Contractor
	Inspection if traffic routes, Review of grievance register

	
	In case of security personnel at the site, ensure proper training and in the use of force and appropriate conduct toward workers and affected communities
	Training Records
	Contractor
	Review of training records and grievance register

	Communicable Diseases
	Report any occurrence of any communicable diseases amongst the workforce (STD, HIV/AIDS, TB, malaria and Hepatitis B and C) and set up disease prevention programme if needed.
	Communicable Diseases Register
	Contractor
	Review of diseases register and disease prevention programme if available.



4.14. [bookmark: _Toc34806899]Quality assurance and control requirements
	1. General
	All Works, Equipment and Materials shall be executed and controlled by a Quality Management Plan in accordance with the requirements of ISO 9001 or equivalent and as approved by the Project Manager.

	2. Quality Management Plan
	The Contractor shall develop a written project specific Quality Management Plan (“QMP”) that details the Contractor's quality assurance and quality control (“QA/QC”) procedures to be implemented in conducting the Work. The Contractor's QMP is subject to review and acceptance by the Employer. The Contractor's shall address the following as a minimum:
· General Objectives
· Roles and responsibilities Communication
· Review
· Document control
· Specific QA/QC procedures relating to the following project activities: 
· Design
· Construction Commissioning
The Contractor shall, as part of the Work, implement the quality management measures applicable to the Work as described in the submitted Contractor's QMP 

	3. Structure of QMP 
	The Quality Management Plan shall indicate the approach and system structure that the detailed plan will take and shall include the following:
a) Project details including name, Contract Number;
b) A summary of the Project requirements including all proposed quality activities;
c) All Quality Assurance System details including proposed Reporting and Quality Control Procedures, proposed by the Contractor for his use in the execution of the Works;
d) A list of all the Codes of Practice, Standards and Specifications that the Contractor proposes to apply to his work. This shall include those that differ from or complement the requirements of the Contract or those specified in the Contract;
e) The Contractor's proposals for internal, subcontractor and contractor-under-subcontractor quality assurance audits, including a schedule;
f) A statement detailing the records that the Contractor proposes to keep, the time during which they will be prepared and the subsequent period and manner in which they will be indexed, prepared and stored; and
g)  Inspection and test plans for every activity requiring inspection and testing. The plans shall identify the level of inspection and testing required and stipulate who is responsible for releasing an activity from a "Hold Point".

	4. Submission of Quality Management Plan
	Within four (4) weeks from Commencement Date, the Contractor shall submit a detailed Quality Assurance Management Plan to the Project Manager for his review and comments
The Contractor shall submit 3 copies of draft Contractor's QMP to the Employer for review. Revise Contractor's QMP in accordance with review comments and to the satisfaction of the Employer. Submit 3 copies of revised Contractor's QMP to the Employer. Final Contractor's QMP is subject to acceptance by the Employer. Once accepted by the Employer, the final Contractor's QMP forms part of the requirements of the Agreement for the Work.
The Quality Management Plan shall be updated as necessary from time to time to incorporate for continuous improvement, all changes to the Contractor's control procedures shall be submitted to the Project Manager for approval.

	5. Quality Organization
	The Contractor shall submit a detailed organization chart. It shall identify the responsibilities, authority and interrelation of all personnel who manage, perform and verify items affecting quality system and the works. The organization chart shall be specific only to this Contract.
The chart shall identify the quality management representative who shall act as the Quality Coordinator(s) for the Contractor in all dealings with the Project Manager.

	6. Identification and Traceability
	The Contractor shall produce and maintain procedures for identifying the product from applicable drawings, specifications and other documents during all stages of delivery and installation Traceability of materials shall be documented in the Quality Assurance Management Plan.
Notwithstanding the requirements of the Contractor's Quality System, the Contractor shall retain all Inspection Certificates, Test Certificates and Certificates of Conformity, which shall be collated to allow easy traceability and made available for inspection by the Project Manager at the Contractor's premises.

	7. Quality Audit
	The Contractor shall make available on request any documents, which relate to their recent internal audits.
Periodically, the Project Manager shall conduct compliance audits of the quality system. During any audits by the Engineer, the Contractor shall provide qualified staff to accompany the auditor.

	8. Monitoring of the Contractor’s Performance
	The Contractor shall take due cognizance of any reports from the Project Manager and action them and integrate them into the Contractor’s working quality procedures, method statements or works instructions.



4.15. [bookmark: _Toc34806900]Reporting and progress monitoring
	1. General
	This section shall describes the Employer’s requirements for reporting and progress monitoring


Table 4.15.1: Reporting requirements
	N°
	Name of the report
	Number of originals/copies
	Submission format
	amendments
	Frequency

	1
	Monthly progress report (including a Monthly EHS activity report)
	1 original/2 copies
	Hardcopy/softcopy
	
	On the last day of each working month

	2
	Changes in the Contractor’s financial situation
	1 original
	Hardcopy
	
	-

	3
	On site log book
	1 original
	Hardcopy
	
	On the last day of each working month

	4
	Records of Contractor’s personnel and Equipment
	1 original
	
	
	On the last day of each working month

	5
	Commissioning test report
	1 original/2 copies
	Hardcopy/softcopy
	
	Once


Table 4-15.2: Meeting requirements
	N°
	Name of the Meeting
	Description
	Frequency

	1
	Pre-Construction-Meeting:
	A pre-construction meeting shall be held within 14 days of issue of the Letter of Acceptance. 
The Contractor shall be notified at least 5 days in advance of time and place of meeting.
The Representatives nominated by the Contractor, Representatives of major sub-contractors as presented in the tender, the Employer, the Project Manager, shall attend.
Agenda for the meeting shall be drafted by the Project Manager, though Contractor shall advise Project Manager with due endeavour of further topics to be discussed.
	Once

	2
	Site meeting
	A regular site meeting to discuss and resolve day to day issues amongst the Contractor and the Project Manager, a weekly technical site meeting shall be held on a fixe day (“jour fixe”) agreed between the Contractor and the Project Manager throughout the construction period
	As possible once a week

	3
	Monthly progress meeting
	Apart from regular site meetings to discuss and resolve day to day issues amongst the Contractor and the Project Manager, Progress Meetings shall be held on a monthly bases unless agreed otherwise with the Employer/Project Manager throughout the construction period. 
The Contractor shall be notified at least 5 days prior to the meeting. The Contractor shall present the work process with reference to the work program, take detailed minutes and distribute them accordingly. The agenda shall be agreed amongst all parties in advance.
	Upon agreement at a specific end of a month

	4
	Pre commissioning meeting
	As per Chapter 4.17
	

	5
	Other specific meetings
	In case meetings with outside bodies, e.g. presentation of the project to the public or any involved regulating authorities, the Contractor is obliged to send appropriate members of staff and assist the Project Manager with any required documentation.
For specific meetings in the presence of senior/high level Representatives of the parties the Contractor shall be notified at least 14 days in advance of time and place of meeting.
	Occasionally



4.16. [bookmark: _Toc34806901]Testing and inspection requirements during construction
	1. General
	During construction and before any tests on completion, the Contractor shall, as part of the Works, perform or cause to be performed any tests, procedures, as may be required by the laws, regulations, codes and standards to demonstrate or ensure that the Works are in conformity with, the Contract Documents, the laws and regulations, and these Employer’s Requirements respectively.
The Employer reserves his right to request any additional test which is not explicitly listed in this chapter

	2. Requested samples, tests and procedures
	In addition to the tests, studies and investigations required, the Contractor shall also perform, such tests, procedures, studies and investigations as may be reasonably requested by the Project Manager, prior to and during performance of each portion of the Work, and shall provide to the Project Manager, two (2) copies of each report made in connection with such tests, procedures, studies or investigations.
Samples, tests and inspection requirements shall comply with the applicable laws and standards mentioned in chapter of laws, norms and standards particularly but without limiting:
· For earthworks: BS 6031:2009 or similar;
· For civil works: BS EN 12350-1:2000  and BS 1881-108:1983 or similar;
· For drainage and water works: BS EN 1610:2015 or similar;
· For installation works : BS 6700:2006 or similar;
· For steel works (relevant steel codes according BS could be found on https://mdmetric.com/tech/bssteelcode.pdf)) or similar;

	3. Inspection of reinforcement
	The Contractor shall allow the Project Manager to inspect the completed reinforcement before carrying out any work, including erecting formwork adjacent to reinforcement. The Contractor shall inform the Project Manager 24 hours, or such shorter period agreed by the Project Manager, before carrying out such work.



4.17. [bookmark: _Toc34806902]Completion of Design-Build, Commissioning
	1. General 
	The intention of the Tests on Completion of DB is to demonstrate that each element of the Works can be operated safely under all available operating conditions.
The Contractor shall perform all necessary commissioning activities in order to ensure satisfactory operation and compliance with these Employer’s Requirements. 
All inspections and commissioning shall be clearly identified in the quality assurance management plan identifying the witness, inspection and hold points as required by the Contractor, the Project Manager or both. 
The Contractor shall elaborate a detailed program (see sub-clause 2 below) and shall give not less than 5 working days advance notice (in writing) of any testing and/or commissioning for the Employer or Project Manager to witness tests. 
Testing procedures shall be in accordance with requirements of this section, and the Employer’s Requirements and as determined by current national and international standards. 
All costs associated with testing shall be borne by the Contractor, including any expenses incurred due to re-testing caused by defects or failure of equipment to meet the requirements in the first instance. 

	2. Program on Tests on Completion of Design Build
	The Contractor shall submit for approval a commissioning and testing program that shall include full details of all tests to be carried out, standards or limits to be achieved, and the requirements to be fulfilled prior to each test program. 
No tests shall be carried out until the schedule has been approved by the Project Manager. The schedule may be submitted in stages, provided a list of stages has previously been approved. 
Test procedures shall show unambiguously the extent of testing covered by each submission, the method of testing, acceptance criteria, the relevant drawing (or modification) status, and the location. 
The Contractor shall assign in his program the responsibilities and roles of his personnel clearly and shall also define the requirements the Employer’s Personnel have to fulfil. 
The program of Tests on Completion of Design-Build shall consist of the following elements:
a) Pre-commissioning tests to satisfy the Employer’s requirement with respect to the functionally coherent and correct arrangement of the Works and to verify that all components of the Works are safe and fit for the purpose for which they were designed.
b) Commissioning tests to verify that the Works can be operated safely under all operational conditions. 

	3. Test Reports
	The Contractor shall provide reports on the Tests on Completion of Design-Build which shall record that the appropriate tests have been completed to demonstrate that the Works has been constructed in accordance with these Employer’s Requirements. 
The Contractor shall prepare and forward to the Project Manager an original and 3 copies of a test report no later than 14 days after completion of each test, whether witnessed by the Project Manager or not. 
If the Project Manager is satisfied that the test has been carried out in accordance with the contract and the approved test procedure, the Project Manager shall sign for this part of the test on the appropriate test sheet. Upon signatures from the Project Manager for all parts of the test, the test shall be deemed successful and the Contractor shall issue and submit to the Project Manager the appropriate test report including, but not limited to the following:
a) A listing of all national, and other regulatory agency requirements and the respective test results indicating conformance and compliance or lack of conformance/compliance with these requirements.
b) All necessary certificates relating to calibrations, testing, evaluation, analyses, and performance required pursuant to the commissioning Plan;
c) A summary of test results supported by calculations demonstrating the ability to meet the requirements relating to all tests;
d) A certification signed by the Contractor stating that the tests were conducted in accordance with the approved program for the Tests on Completion of Design-Build, and stating the extent to which the test requirements were satisfied, and if appropriate, by what means and by when the Contractor intends to rectify any defects in the facilities.


Table 4‑17.1: Minimum test commissioning requirements
	Description
	Meanings
	Requirement

	Pre-commissioning

	Employer’s requirement with respect to the functionally coherent and correct arrangement of the Works and to verify that all components of the Works are safe and fit for the purpose for which they were designed.
	Visual inspection of :
· Doors
· Windows
· Walls/structure
· Water taps
· Showers
· Elevator
· Switches
· Plugs
· Street lightning
· staircases
	· Plumb vertical
· Cracks to the maximum allowed tolerances as per Norms and standards
· Deviations to the maximum allowed tolerance as per norms and standards
· No water spot
· No mould
· No rust
· No loose hanging
· Tightened
· No off peak
· Non unsecured  mechanical and electrical parts

	
	Manual operation of:
· Doors
· Windows
· Water taps
· Showers
· Switches plugs
	No grinding or blocking of doors and windows
Light switch on
Electrical devices working when plugged/ammeter measurements
Elevator functioning
Water coming out of the water taps and showers in reasonable pressure
Hot water available when opening water taps

	
	Rainwater simulation on transfer and parking deck
	No puddles
Water drained correctly in the gutter, no hold back

	
	Functional test of weighbridge with a test car/truck
	Weighbridge is calibrated correctly and weighing, weight data is transmitted to computer

	Commissioning

	5 days trial operation with incoming trucks and vessel transfer that Works can be operated safely under all operational conditions.
	Visual inspection during trial operation of :
· Tipping bays, parking deck
· Carriageways
· All Buildings & infrastructure
· Building elements
· Mechanical and electrical elements
	Smooth operation of works no traffic and congestion in front of the building
cracks and fissures within tolerances as per norms and standards
No water spot or mould development
Noise requirement are respected
No short circuit 
No interruption of water supply or electricity 
No blocking or congestions of pipes
No overheating of electrical equipment

	
	Manual operation of elements as previous
	Requirements as above

	
	Functional test of weighbridge during trial operation
	Weighbridge is calibrated correctly and weighing, weight data is transmitted to computer

	
	Noise and dust measurement during trial operation
	According regulations and IEE






5. [bookmark: _Toc34806903]Contractor’s Personnel requirements
5.1. [bookmark: _Toc34806904]General qualification requirements
	1. Qualifications applicable to both the Design Build Period and the Operation Service Period 
	All key personnel employed at the Site shall be able to read, and converse in English.
The Contractor is encouraged to use local labour that has the necessary skills. 


5.2. [bookmark: _Toc34806905]Key staff requirements 
	1. General
	The Contractor’s key staff shall have qualifications and experience consistent with the minimum requirements specified in Table 5.1 below.


Table 5‑1: Minimum qualifications and experience (Design-Build)
	No.
	Position
	Min Qualifications
	Total Work Experience [years]
	Experience In Similar Work [years]

	2
	Design Engineer (Civil / Structural Design)
	Professional qualification with Bachelor degree or equivalent in /civil Engineering structural speciality)
	10
	5

	3
	Design Engineer (Electrical)
	Professional qualification with Bachelor degree or equivalent in /electrical engineering
	8
	5

	5
	Design Engineer (Water Supply & Civil Design)
	Professional qualification with Bachelor degree or equivalent in /civil Engineering (Water/wastewater)
	8
	5

	6
	Construction Manager 
	Professional qualification with Bachelor degree or equivalent in /civil Engineering structural speciality)
	10
	5

	7
	Construction Supervisor 
	Suitable qualification (professional certificate) or equivalent experience
	10
	5

	8
	ESHS Manager 
	Suitable qualification or equivalent experience
	5
	2

	9
	Quantity surveyor
	Suitable qualification or equivalent experience
	8
	5




[bookmark: _Toc531178964][bookmark: _Toc531895004][bookmark: _Toc532202789][bookmark: _Toc536197401][bookmark: app1]Appendix 1 – List of available additional documents
The following documents are available as part of the bidding documents or could be provided to the bidder upon request
	N°
	Description
	Author
	Year

	1.1
	Feasibility study Report for the RSWMF at Thilafushi
	Water Solutions Pvt in association with Kocks Consult GmbH
	December 2017

	1.2
	IEE for Male and VilimaleTS
	ADB
	March 2018

	1.3
	Geotechnical survey of a reclaimed area nearby Male’(for bidding purposes
	N/A
	2019

	1.4
	Design criteria and technical specification for sewerage design
	EPA
	2017


[bookmark: app2]Appendix 2 - List of Drawings 
	1.5
	List of Drawings provided by the Employer
	Comments

	 Male Transfer Station

	 1. Layout

	01
	Layout-alternative
	Placement of the management and workshop building may change during design and construction.

	 2. Transfer building with parking deck

	01
	Transfer Building - Ground View
	

	01
	Transfer Building –1st Floor View
	

	01
	Transfer Building – Side View
	

	01
	Transfer Building - Section A-A
	

	 3. Management and Workshop building

	01
	Workshop Building: Top view ground floor
	

	
	Workshop Building: Top view floor 1
	

	
	Workshop Building: Top view floor 2
	

	
	Workshop Building: Top view floor 3
	

	01
	Workshop Building: Top view floor 4
	

	01
	Workshop Building: Top view floor 5
	

	01
	Workshop Building: Section B - B
	

	01
	Workshop Building: Section C - C
	

	 6. Ramp

	6.1.1
	Ramp - Carriageway detail
	

	 8. Others

	8.1.2
	Fence
	

	8.1.3
	Lighting detail
	



	 Vilimale Transfer Station

	 1. 3D Design

	1.1.1
	Transfer Area - 3D Design 1
	

	1.1.2
	Transfer Area - 3D Design 2
	

	1.1.3
	Transfer Area - 3D Design 3
	

	1.1.4
	Transfer Area - 3D Design 4
	

	1.1.5
	Transfer Area - 3D Design 5
	

	1.1.6
	Transfer Area - 3D Design 6
	

	1.1.7
	Transfer Area - 3D Design 7
	

	1.1.8
	Transfer Area - 3D Design 8
	

	1.1.9
	Transfer Area - 3D Design 9
	

	1.1.10
	Transfer Area - 3D Design 10
	

	 2. Layout

	2 Layout

	2.1.1
	TS Vilimale overall layout
	

	 3. Admin building

	3.1.1
	Admin building Facade - Views
	

	3.1.2
	Admin building - Top view ground floor and first floor, Section A-A and B-B
	

	 4. Transfer Area

	4.1
	Transfer Area - Section A-A, Section B-B
	

	5. Guardhouse

	5.1
	Gate and gatehouse Vilimale sections
	

	5.2
	Gate and gatehouse Vilimale Facades
	

	 6. Storage shed

	6.1.1
	Storage shed Facade - Views
	

	6.1.2
	Storage shed - Section
	

	6.1.3
	Storage shed foundation details
	

	6.1.4
	Storage shed, lightning
	




[bookmark: _Toc41971238][bookmark: SECT7]
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Section 8 Special Conditions of Contract

[bookmark: sect7gcc] Section 9 Contract Forms
Section 7 - General Conditions of Contract

These General Conditions of Contract (GCC) are based on the Model Form of International Contract for Process Plant Construction published by the Engineering Advancement Association of Japan (ENAA).  The Multilateral Development Banks (MDBs) participating in the procurement harmonization process gratefully acknowledge the contribution of ENAA to the advancement of good contracting practices by its borrowers. The GCC contain general clauses to be applied on all contracts. The GCC in this section, read in conjunction with the Special Conditions of Contract in Section 8 and other documents listed therein, should be a complete document expressing all the rights and obligations of the contracting parties. The General Conditions herein shall not be altered.

Section 7 - General Conditions of Contract 	7-1
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Section 7 - General Conditions of Contract	7-1
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	[bookmark: _Toc105384866]1.	Definitions
	1.1	The following words and expressions shall have the meanings hereby assigned   them:
“Contract” means the Contract Agreement entered into between the Employer and the Contractor, together with the Contract Documents referred to therein; they shall constitute the Contract, and the term “the Contract” shall in all such documents be construed accordingly.
“Contract Documents” means the documents listed in Article 1.1 (Contract Documents) of the Contract Agreement (including any amendments thereto).
“GCC” means the General Conditions of Contract.
“SCC” means the Special Conditions of Contract.
“day” means calendar day.
“year” means 365 days.
“month” means calendar month.
“Party” means the Employer or the Contractor, as the context requires.
“Employer” means the person named as such in the SCC and includes the legal successors or permitted assigns of the Employer.
“Project Manager” means the person appointed by the Employer in the manner provided in GCC Subclause 17.1 (Project Manager) hereof and named as such in the SCC to perform the duties delegated by the Employer.
“Contractor” means the person(s) named as Contractor in the Contract Agreement, and includes the legal successors or permitted assigns of the Contractor.
“Contractor’s Representative” means any person nominated by the Contractor and approved by the Employer in the manner provided in GCC Subclause 17.2 (Contractor’s Representative and Construction Manager) hereof to perform the duties delegated by the Contractor.
“Construction Manager” means the person appointed by the Contractor’s Representative in the manner provided in GCC Subclause 17.2.4.  
“Subcontractor,” including manufacturers, means any person to whom execution of any part of the Facilities, including preparation of any design or supply of any Plant, is sub-contracted directly or indirectly by the Contractor, and includes its legal successors or permitted assigns.
“Dispute Board” means the person or persons named as such in the SCC appointed by agreement between the Employer and the Contractor to make a decision on or to settle any dispute or difference between the Employer and the Contractor referred to him or her by the parties pursuant to GCC Subclause 45.1 (Dispute Board) hereof.
“The Bank” means the financing institution named in the SCC.
“Contract Price” means the sum specified in Article 2.1 (Contract Price) of the Contract Agreement, subject to such additions and adjustments thereto or deductions therefrom, as may be made pursuant to the Contract.
“Facilities” means the Plant to be supplied and installed, as well as all the Installation Services to be carried out by the Contractor under the Contract.
“Plant” means permanent plant, equipment, machinery, apparatus, articles and things of all kinds to be provided and incorporated in the Facilities by the Contractor under the Contract (including the spare parts to be supplied by the Contractor under GCC Subclause 7.3 hereof), but does not include Contractor’s Equipment.
“Installation Services” means all those services ancillary to the supply of the Plant for the Facilities, to be provided by the Contractor under the Contract, such as transportation and provision of marine or other similar insurance, inspection, expediting, site preparation works (including the provision and use of Contractor’s Equipment and the supply of all construction materials required), installation, testing, precommissioning, commissioning, operations, maintenance, the provision of operations and maintenance manuals, training, etc. as the case may require.
“Contractor’s Equipment” means all facilities, equipment, machinery, tools, apparatus, appliances, or things of every kind required in or for installation, completion and maintenance of Facilities that are to be provided by the Contractor, but does not include Plant, or other things intended to form or forming part of the Facilities.
“Country of Origin” means the countries and territories eligible under the rules of the Bank as further elaborated in the SCC.
“Site” means the land and other places upon which the Facilities are to be installed, and such other land or places as may be specified in the Contract as forming part of the Site.
“Effective Date” means the date of fulfillment of all conditions stated in Article 3 (Effective Date) of the Contract Agreement, upon which the period until the Time for Completion shall be counted from.
“Time for Completion” means the time within which Completion of the Facilities as a whole (or of a part of the Facilities where a separate Time for Completion of such part has been prescribed) is to be attained, as referred to in GCC Clause 8 and in accordance with the relevant provisions of the Contract.
“Completion” means that the Facilities (or a specific part thereof where specific parts are specified in the Contract) have been completed operationally and structurally and put in a tight and clean condition, that all work in respect of Precommissioning of the Facilities or such specific part thereof has been completed, and that the Facilities or specific part thereof are ready for Commissioning as provided in GCC Clause 24 (Completion) hereof.
“Precommissioning” means the testing, checking and other requirements specified in the Employer’s Requirements that are to be carried out by the Contractor in preparation for Commissioning as provided in GCC Clause 24 (Completion) hereof.
“Commissioning” means operation of the Facilities or any part thereof by the Contractor following Completion, which operation is to be carried out by the Contractor as provided in GCC Subclause 25.1 (Commissioning) hereof, for the purpose of carrying out Guarantee Test(s).
“Guarantee Test(s)” means the test(s) specified in the Employer’s Requirements to be carried out to ascertain whether the Facilities or a specified part thereof is able to attain the Functional Guarantees specified in the Appendix (Functional Guarantees) to the Contract Agreement in accordance with the provisions of GCC Subclause 25.2 (Guarantee Test) hereof.
“Operational Acceptance” means the acceptance by the Employer of the Facilities (or any part of the Facilities where the Contract provides for acceptance of the Facilities in parts), which certifies the Contractor’s fulfillment of the Contract in respect of Functional Guarantees of the Facilities (or the relevant part thereof) in accordance with the provisions of GCC Clause 28 (Functional Guarantees) hereof and shall include deemed acceptance in accordance with GCC Clause 25 (Commissioning and Operational Acceptance) hereof.
“Defect Liability Period” means the period of validity of the warranties given by the Contractor commencing at Completion of the Facilities or a part thereof, during which the Contractor is responsible for defects with respect to the Facilities (or the relevant part thereof) as provided in GCC Clause 27 (Defect Liability) hereof.

	[bookmark: _Toc105384867]2.	Contract Documents
	2.1	Subject to Article 1.2 (Order of Precedence) of the Contract Agreement, all documents forming part of the Contract (and all parts thereof) are intended to be correlative, complementary and mutually explanatory.  The Contract shall be read as a whole.

	[bookmark: _Toc105384868]3.	Interpretation
	3.1	In the Contract, except where the context requires otherwise,
(a) words indicating one gender include all genders;
(b) words indicating the singular also include the plural and words indicating the plural also include the singular;
(c) provisions including the word “agree,” “agreed,” or “agreement” require the agreement to be record in writing; 

(d) the word “tender” is synonymous with “bid,” “tenderer” with “Bidder,” and “tender documents” with “Bidding  Documents;” and
(e) “written” or “in writing” means handwritten, typewritten, printed or electronically made, and resulting in a permanent record. 
The marginal words and other headings shall not be taken into consideration in the interpretation of these Conditions.
3.2	Incoterms
Unless inconsistent with any provision of the Contract, the meaning of any trade term and the rights and obligations of parties thereunder shall be as prescribed by Incoterms.
“Incoterms” means international rules for interpreting trade terms published by the International Chamber of Commerce (latest edition), 38 Cours Albert 1er, 75008 Paris, France.
3.3	Entire Agreement
Subject to GCC Subclause 16.4 hereof, the Contract constitutes the entire agreement between the Employer and Contractor with respect to the subject matter of Contract and supersedes all communications, negotiations, and agreements (whether written or oral) of parties with respect thereto made prior to the date of Contract.
3.4	Amendment
No amendment or other variation of the Contract shall be effective unless it is in writing, is dated, expressly refers to the Contract, and is signed by a duly authorized representative of each party hereto.
3.5	Independent Contractor
The Contractor shall be an independent contractor performing the Contract. The Contract does not create any agency, partnership, joint venture, or other joint relationship between the parties hereto. Subject to the provisions of the Contract, the Contractor shall be solely responsible for the manner in which the Contract is performed.  All employees, representatives, or Subcontractors engaged by the Contractor in connection with the performance of the Contract shall be under the complete control of the Contractor and shall not be deemed to be employees of the Employer, and nothing contained in the Contract or in any subcontract awarded by the Contractor shall be construed to create any contractual relationship between any such employees, representatives, or Subcontractors and the Employer.
3.6	Non-Waiver
3.6.1	Subject to GCC Subclause 3.6.2 below, no relaxation, forbearance, delay, or indulgence by either party in enforcing any of the terms and conditions of the Contract or the granting of time by either party to the other shall prejudice, affect, or restrict the rights of that party under the Contract, nor shall any waiver by either party of any breach of Contract operate as waiver of any subsequent or continuing breach of Contract.
3.6.2	Any waiver of a party’s rights, powers, or remedies under the Contract must be in writing, must be dated, and signed by an authorized representative of the party granting such waiver, and must specify the right and the extent to which it is being waived.
3.7	Severability
If any provision or condition of the Contract is prohibited or rendered invalid or unenforceable, such prohibition, invalidity, or unenforceability shall not affect the validity or enforceability of any other provisions and conditions of the Contract.
3.8	Country of Origin
“Origin” means the place where the plant and component parts thereof are mined, grown, produced, or manufactured, and from which the services are provided. Plant components are produced when, through manufacturing, processing, or substantial or major assembling of components, a commercially recognized product results that is substantially in its basic characteristics or in purpose or utility from its components.

	[bookmark: _Toc105384869]4.  Communications
	4.1	Wherever these Conditions provide for the giving or issuing of approvals, certificates, consents, determinations, notices, requests, and discharges, these communications shall be
(a) in writing and delivered against receipt; and
(b) delivered, sent, or transmitted to the address for the recipient’s communications as stated in the Contract Agreement. 
When a certificate is issued to a Party, the certifier shall send a copy to the other Party. When a notice is issued to a Party, by the other Party or the Project Manager, a copy shall be sent to the Project Manager or the other Party, as the case may be.

	[bookmark: _Toc105384870]5.	Law and Language
	5.1	The Contract shall be governed by and interpreted in accordance with laws of the country specified in the SCC.
5.2	The ruling language of the Contract shall be that stated in the SCC. 
5.3	The language for communications shall be the ruling language unless otherwise stated in the SCC. 

	[bookmark: _Toc105384871]6.	Fraud and Corruption
	6.1	ADB’s Anticorruption Policy requires Borrowers (including beneficiaries of ADB-financed activity), as well as Bidders, Suppliers, and Contractors under ADB-financed contracts, observe the highest standard of ethics during the procurement and execution of such contracts. In pursuance of this policy, ADB
(a) defines, for the purposes of this provision, the terms set forth below as follows:
(i) [bookmark: OLE_LINK1]	“corrupt practice” means the offering, giving, receiving, or soliciting, directly or indirectly, anything of value to influence improperly the actions of another party;

(ii) “fraudulent practice” means any act or omission, including a misrepresentation, that knowingly or recklessly misleads, or attempts to mislead, a party to obtain a financial or other benefit or to avoid an obligation;

(iii) “coercive practice” means impairing or harming, or threatening to impair or harm, directly or indirectly, any party or the property of the party to influence improperly the actions of a party;

(iv) [bookmark: OLE_LINK2]“collusive practice” means an arrangement between two or more parties designed to achieve an improper purpose, including influencing improperly the actions of another party;

(v) “obstructive practice” means (a) deliberately destroying, falsifying, altering, or concealing of evidence material to an ADB investigation; (b) making false statements to investigators in order to materially impede an ADB investigation; (c) failing to comply with requests to provide information, documents, or records in connection with an Office of Anticorruption and Integrity (OAI) investigation; 
(d) threatening, harassing, or intimidating any party to prevent it from disclosing its knowledge of matters relevant to the investigation or from pursuing the investigation, or (e) materially impeding ADBʼs contractual rights of audit or access to information; and

(vi) “integrity violation" is any act which violates ADB’s Anticorruption Policy, including (i) to (v) above and the following: abuse, conflict of interest, violations of ADB sanctions, retaliation against whistleblowers or witnesses, and other violations of ADB's Anticorruption Policy, including failure to adhere to the highest ethical standard.
(b) will reject a proposal for award if it determines that the Bidder recommended for award has, directly or through an agent, engaged in corrupt, fraudulent, collusive, coercive, or obstructive practices or other integrity violations in competing for the Contract;
(c) will cancel the portion of the financing allocated to a contract if it determines at any time that representatives of the Borrower or of a beneficiary of ADB-financing engaged in corrupt, fraudulent, collusive, coercive, or obstructive practices or other integrity violations during the procurement or the execution of that contract, without the Borrower having taken timely and appropriate action satisfactory to ADB to remedy the situation;
(d) will impose remedial actions on a firm or an individual, at any time, in accordance with ADB’s Anticorruption Policy and Integrity Principles and Guidelines (both as amended from time to time), including declaring ineligible, either indefinitely or for a stated period of time, to participate[footnoteRef:6] in ADB-financed, -administered, or -supported activities or to benefit from an ADB-financed, -administered, or -supported contract, financially or otherwise, if it at any time determines that the firm or individual has, directly or through an agent, engaged in corrupt, fraudulent, collusive, coercive, or obstructive practices or other integrity violations; and [6:  	Whether as a Contractor, Subcontractor, Consultant, Manufacturer or Supplier, or Service Provider; or in any other capacity (different names are used depending on the particular Bidding Document).] 

(e) will have the right to require suppliers and contractors to permit ADB or its representative to inspect their accounts and records and other documents relating to the bid submission and contract performance and to have them audited by auditors appointed by ADB.



[bookmark: _Toc105384872]B.  Subject Matter of Contract

	[bookmark: _Toc105384873]7.	Scope of Facilities
	7.1	Unless otherwise expressly limited in the Employer’s Requirements, the Contractor’s obligations cover the provision of all Plant and the performance of all Installation Services required for the design, the manufacture (including procurement, quality assurance, construction, installation, associated civil works, pre-commissioning and delivery) of the Plant and the installation, completion, and commissioning of the Facilities in accordance with the plans, procedures, specifications, drawings, codes, and any other documents as specified in the section Employer’s Requirements.  Such specifications include, but are not limited to, the provision of supervision and engineering services; the supply of labor, materials, equipment, spare parts (as specified in GCC Subclause 7.3 below) and accessories; Contractor’s Equipment; construction utilities and supplies; temporary materials, structures, and facilities; transportation (including, without limitation, unloading and hauling to, from and at the Site); and storage, except for those supplies, works, and services that will be provided or performed by the Employer, as set forth in the  Appendix (Scope of Works and Supply by the Employer) to the Contract Agreement.
7.2	The Contractor shall, unless specifically excluded in the Contract, perform all such work and/or supply all such items and materials not specifically mentioned in the Contract but that can be reasonably inferred from the Contract as being required for attaining Completion of the Facilities as if such work and/or items and materials were expressly mentioned in the Contract.
7.3	In addition to the supply of Mandatory Spare Parts included in the Contract, the Contractor agrees to supply spare parts required for the operation and maintenance of the Facilities for the period specified in the SCC and the provisions, if any, specified in the SCC.  However, the identity, specifications, and quantities of such spare parts and the terms and conditions relating to the supply thereof are to be agreed between the Employer and the Contractor, and the price of such spare parts shall be that given in Price Schedule No. 6, which shall be added to the Contract Price. The price of such spare parts shall include the purchase price therefore and other costs and expenses (including the Contractor’s fees) relating to the supply of spare parts.

	[bookmark: _Toc105384874]8.	Time for Commencement and Completion
	8.1	The Contractor shall commence work on the Facilities within the period specified in the SCC and without prejudice to GCC Subclause 26.2 hereof, the Contractor shall thereafter proceed with the Facilities in accordance with the time schedule specified in the Appendix 4 (Time Schedule) to the Contract Agreement.
8.2	The Contractor shall attain Completion of the Facilities or of a part where a separate time for Completion of such part is specified in the Contract, within the time stated in the SCC or within such extended time to which the Contractor shall be entitled under GCC Clause 40 hereof.

	[bookmark: _Toc105384875]9.	Contractor’s Responsibilities
	9.1	The Contractor shall design, manufacture, including associated purchases and/or subcontracting, install, and complete the Facilities in accordance with the Contract. When completed, the Facilities should be fit for the purposes for which they are intended as defined in the Contract.
9.2	The Contractor confirms that it has entered into this Contract on the basis of a proper examination of the data relating to the Facilities, including any data as to boring tests provided by the Employer, and on the basis of information that the Contractor could have obtained from a visual inspection of the Site if access thereto was available and of other data readily available to it relating to the Facilities as of the date 28 days prior to bid submission. The Contractor acknowledges that any failure to acquaint itself with all such data and information shall not relieve its responsibility for properly estimating the difficulty or cost of successfully performing the Facilities.
9.3	The Contractor shall acquire and pay for all permits, approvals, and/or licenses from all local, state, or national government authorities or public service undertakings in the country where the Site is located, which such authorities or undertakings require the Contractor to obtain in its name and which are necessary for the performance of the Contract, including, without limitation, visas for the Contractor’s and Subcontractor’s personnel and entry permits for all imported Contractor’s Equipment. The Contractor shall acquire all other permits, approvals, and/or licenses that are not the responsibility of the Employer under GCC Subclause 10.3 hereof and that are necessary for the performance of the Contract.

9.4	The Contractor shall comply with all laws in force in the country where the Facilities are to be implemented.  The laws will include all local, state, national, or other laws that affect the performance of the Contract and bind upon the Contractor.  The Contractor shall indemnify and hold harmless the Employer from and against any and all liabilities, damages, claims, fines, penalties, and expenses of whatever nature arising or resulting from the violation of such laws by the Contractor or its personnel, including the Subcontractors and their personnel, but without prejudice to GCC Subclause 10.1 hereof.
9.5	Any plant and services that will be incorporated in or be required for the Facilities and other supplies shall have their origin as specified under GCC Clause 1 (Country of Origin). Any Subcontractors retained by the Contractor shall be from a country as specified in GCC Clause 1 (Country of Origin).
9.6 The Contractor shall permit ADB to inspect the Contractor’s accounts and records relating to the performance of the Contractor and to have them audited by auditors appointed by ADB, if so required by ADB.
9.7 If the Contractor is a joint venture or consortium of two or more persons, all such persons shall be jointly and severally bound to the Employer for the fulfillment of the provisions of the Contract and shall designate one of such persons to act as a leader with authority to bind the joint venture or consortium. The composition or the constitution of the joint venture or consortium shall not be altered without the prior consent of the Employer.
9.8 Protection of the Environment
(a) The Contractor shall take all reasonable steps to protect the environment (both on and off the Site) and to limit damage and nuisance to people and property resulting from pollution, noise, and other results of his operations.
(b) The Contractor shall ensure that emissions, surface discharges, and effluent from the Contractor’s activities shall not exceed the values stated in the Specification or prescribed by applicable Laws.

	[bookmark: _Toc105384876]10.	Employer’s Responsibilities
	10.1	All information and/or data to be supplied by the Employer as described in the Appendix (Scope of Works and Supply by the Employer) to the Contract Agreement shall be deemed to be accurate, except when the Employer expressly states otherwise.
10.2	The Employer shall be responsible for acquiring and providing legal and physical possession of the Site and access thereto, and for providing possession of and access to all other areas reasonably required for the proper execution of the Contract, including all requisite rights of way, as specified in the Appendix (Scope of Works and Supply by the Employer) to the Contract Agreement. The Employer shall give full possession of and accord all rights of access thereto on or before the date(s) specified in that Appendix.
10.3	The Employer shall acquire and pay for all permits, approvals, and/or licenses from all local, state, or national government authorities, or public service undertakings in the country where the Site is located which (a) such authorities or undertakings require the Employer to obtain in the Employer’s name, (b) are necessary for the execution of the Contract, including those required for the performance by both the Contractor and the Employer of their respective obligations under the Contract, and (c) are specified in the  Appendix  (Scope of Works and Supply by the Employer) to the Contract Agreement.
10.4	If requested by the Contractor, the Employer shall use its best endeavors to assist the Contractor in obtaining in a timely and expeditious manner all permits, approvals, and/or licenses necessary for the execution of the Contract from all local, state, or national government authorities, or public service undertakings that such authorities or undertakings require the Contractor or Subcontractors or the personnel of the Contractor or Subcontractors, as the case may be, to obtain.
10.5	Unless otherwise specified in the Contract or agreed upon by the Employer and the Contractor, the Employer shall provide sufficient, properly qualified operating and maintenance personnel; shall supply and make available all raw materials, utilities, lubricants, chemicals, catalysts, other materials and facilities; and shall perform all work and services of whatsoever nature, including those required by the Contractor to properly carry out Pre-commissioning, Commissioning, and Guarantee Tests, all in accordance with the provisions of the  Appendix (Scope of Works and Supply by the Employer) to the Contract Agreement at or before the time specified in the program furnished by the Contractor under GCC Subclause 18.2 hereof and in the manner thereupon specified or as otherwise agreed upon by the Employer and the Contractor.
10.6	The Employer shall be responsible for the continued operation of the Facilities after Completion, in accordance with GCC Subclause 24.8, and shall be responsible for facilitating the Guarantee Test(s) for the Facilities, in accordance with GCC Subclause 25.2.
10.7 All costs and expenses involved in the performance of the obligations under this GCC Clause 10 shall be the responsibility of the Employer, except those incurred by the Contractor with respect to the performance of Guarantee Tests, in accordance with GCC Subclause 25.2.
10.8 In the event that the Employer shall be in breach of any of his obligations imposed by the Contract, then the additional cost reasonably incurred by the Contractor in consequence thereof shall be added to the Contract Price.



[bookmark: _Toc105384877]C.  Payment

	[bookmark: _Toc105384878]11.	Contract Price
	11.1	The Contract Price shall be as specified in Article 2 (Contract Price and Terms of Payment) of the Contract Agreement.
11.2	Unless an adjustment clause is provided for in the SCC, the Contract Price shall be a firm lump sum not subject to any alteration, except in the event of a Change in the Facilities or as otherwise provided in the Contract.
11.3	Subject to GCC Subclauses 9.2, 10.1, and 35 hereof, the Contractor shall be deemed to have satisfied itself as to the correctness and sufficiency of the Contract Price, which shall, except as otherwise provided for in the Contract, cover all its obligations under the Contract.

	[bookmark: _Toc105384879]12.	Terms of Payment
	12.1	The Contract Price shall be paid as specified in Article 2 (Contract Price and Terms of Payment) of the Contract Agreement and in the Appendix (Terms and Procedures of Payment) to the Contract Agreement, which also outlines the procedures to be followed in making application for and processing payments.
12.2	No payment made by the Employer herein shall be deemed to constitute acceptance by the Employer of the Facilities or any part(s) thereof.
12.3	In the event that the Employer fails to make any payment by its respective due date or within the period set forth in the Contract, the Employer shall pay to the Contractor interest on the amount of such delayed payment at the rate(s) shown in the Appendix (Terms and Procedures of Payment) to the Contract Agreement for the period of delay until payment has been made in full, whether before or after judgment or arbitrage award.
12.4	The currency or currencies in which payments are made to the Contractor under this Contract shall be specified in the Appendix (Terms and Procedures of Payment) to the Contract Agreement, subject to the general principle that payments will be made in the currency or currencies in which the Contract Price has been stated in the Contractor’s bid.

	[bookmark: _Toc105384880]13.	Securities
	13.1	Issuance of Securities
The Contractor shall provide the securities specified below in favor of the Employer at the times, and in the amount, manner, and form specified below.
13.2	Advance Payment Security
13.2.1	The Contractor shall, within 28 days of the notification of contract award, provide a security in an amount equal to the advance payment calculated in accordance with the Appendix (Terms and Procedures of Payment) to the Contract Agreement, and in the same currency or currencies.
13.2.2	The security shall be in the form provided in the Bidding Documents or in another form acceptable to the Employer.  The amount of the security shall be reduced in proportion to the value of the Facilities executed by and paid to the Contractor from time to time, and shall automatically become null and void when the full amount of the advance payment has been recovered by the Employer. The security shall be returned to the Contractor immediately after its expiration.
13.3	Performance Security
13.3.1	The Contractor shall, within 28 days of the notification of contract award, provide a security for the due performance of the Contract in the amount specified in the SCC.
13.3.2	The security shall be denominated in the currency or currencies of the Contract, or in a freely convertible currency acceptable to the Employer, and shall be in one of the forms of bank guarantees provided in the Bidding Documents, as stipulated by the Employer in the SCC, or in another form acceptable to the Employer.
13.3.3 Unless otherwise specified in the SCC, the security shall be reduced by half on the date of the Operational Acceptance. The Security shall become null and void, or shall be reduced pro rata to the Contract Price of a part of the Facilities for which a separate Time for Completion is provided, 540 days after Completion of the Facilities or 365 days after Operational Acceptance of the Facilities, whichever occurs first; provided, however, that if the Defects Liability Period has been extended on any part of the Facilities pursuant to GCC Subclause 27.8 hereof, the Contractor shall issue an additional security in an amount proportionate to the Contract Price of that part.  The security shall be returned to the Contractor immediately after its expiration, provided, however, that if the Contractor, pursuant to GCC Subclause 27.10, is liable for an extended defect liability obligation, the performance security shall be extended for the period and up to the amount specified in the SCC.

	[bookmark: _Toc105384881]14.	Taxes and Duties
	14.1	Except as otherwise specifically provided in the Contract, the Contractor shall bear and pay all taxes, duties, levies, and charges assessed on the Contractor, its Subcontractors, or their employees by all municipal, state, or national government authorities in connection with the Facilities in and outside of the country where the Site is located.
14.2	Notwithstanding GCC Subclause 14.1 above, the Employer shall bear and promptly pay all customs and import duties as well as other local taxes like, e.g., a value-added tax (VAT), imposed by the law of the country where the Site is located on the Plant specified in Price Schedule No. 1 and that are to be incorporated into the Facilities.
14.3	If any tax exemptions, reductions, allowances, or privileges may be available to the Contractor in the country where the Site is located, the Employer shall use its best endeavors to enable the Contractor to benefit from any such tax savings to the maximum allowable extent.
14.4	For the purpose of the Contract, it is agreed that the Contract Price specified in Article 2 (Contract Price and Terms of Payment) of the Contract Agreement is based on the taxes, duties, levies, and charges prevailing at the date 28 days prior to the date of bid submission in the country where the Site is located (hereinafter called “Tax” in this GCC Subclause 14.4).  If any rates of Tax are increased or decreased, a new Tax is introduced, an existing Tax is abolished, or any change in interpretation or application of any Tax occurs in the course of the performance of Contract, which was or will be assessed on the Contractor, Subcontractors, or their employees in connection with performance of the Contract, an equitable adjustment of the Contract Price shall be made to fully take into account any such change by addition to the Contract Price or deduction therefrom, as the case may be, in accordance with GCC Clause 36  hereof.
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D.  Intellectual Property
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	15.1	For the operation and maintenance of the Plant, the Contractor hereby grants a non-exclusive and nontransferable license (without the right to sublicense) to the Employer under the patents, utility models, or other industrial property rights owned by the Contractor or by a third party from whom the Contractor has received the right to grant licenses thereunder, and shall also grant to the Employer a nonexclusive and nontransferable right (without the right to sublicense) to use the know-how and other technical information disclosed to the Employer under the Contract. Nothing contained herein shall be construed as transferring ownership of any patent, utility model, trademark, design, copyright, know-how, or other intellectual property right from the Contractor or any third party to the Employer.
15.2	The copyright in all drawings, documents, and other materials containing data and information furnished to the Employer by the Contractor herein shall remain vested in the Contractor or, if they are furnished to the Employer directly or through the Contractor by any third party, including suppliers of materials, the copyright in such materials shall remain vested in such third party.

	[bookmark: _Toc105384884]16.	Confidential Information
	16.1	The Employer and the Contractor shall keep confidential and shall not, without the written consent of the other party hereto, divulge to any third party any documents, data or other information furnished directly or indirectly by the other party hereto in connection with the Contract, whether such information has been furnished prior to, during, or following termination of the Contract.  Notwithstanding the above, the Contractor may furnish to its Subcontractor(s) such documents, data, and other information it receives from the Employer to the extent required for the Subcontractor(s) to perform its work under the Contract, in which event the Contractor shall obtain from such Subcontractor(s) an undertaking of confidentiality similar to that imposed on the Contractor under this GCC Clause 16.
16.2	The Employer shall not use such documents, data, and other information received from the Contractor for any purpose other than the operation and maintenance of the Facilities. Similarly, the Contractor shall not use such documents, data, and other information received from the Employer for any purpose other than the design, procurement of Plant, construction, or such other work and services as are required for the performance of the Contract.
16.3	The obligation of a party under GCC Subclauses 16.1 and 16.2 above, however, shall not apply to that information, which
(a)	now or hereafter enters the public domain through no fault of that party;
(b)	can be proven to have been possessed by that party at the time of disclosure and which was not previously obtained, directly or indirectly, from the other party hereto; and
(c)	otherwise lawfully becomes available to that party from a third party that has no obligation of confidentiality.
16.4	The above provisions of this GCC Clause 16 shall not in any way modify any undertaking of confidentiality given by either of the parties hereto prior to the date of the Contract in respect of the Facilities or any part thereof.
16.5	The provisions of this GCC Clause 16 shall survive termination, for whatever reason, of the Contract.
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	17.1	Project Manager
If the Project Manager is not named in the Contract, then within 14 days of the Effective Date, the Employer shall appoint and notify the Contractor in writing of the name of the Project Manager.  The Employer may from time to time appoint some other person as the Project Manager in place of the person previously so appointed, and shall give notice of the name of such other person to the Contractor without delay.  No such appointment shall be made at such a time or in such a manner as to impede the progress of work on the Facilities.  Such appointment shall only take effect upon receipt of such notice by the Contractor.  The Project Manager shall represent and act for the Employer at all times during the performance of the Contract.  All notices, instructions, orders, certificates, approvals, and all other communications under the Contract shall be given by the Project Manager, except as herein otherwise provided.
All notices, instructions, information, and other communications given by the Contractor to the Employer under the Contract shall be given to the Project Manager, except as herein otherwise provided.
17.2	Contractor’s Representative and Construction Manager
17.2.1	If the Contractor’s Representative is not named in the Contract, then within 14 days of the Effective Date, the Contractor shall appoint the Contractor’s Representative and shall request the Employer in writing to approve the person so appointed.  If the Employer makes no objection to the appointment within 14 days, the Contractor’s Representative shall be deemed to have been approved.  If the Employer objects to the appointment within 14 days giving the reason therefor, then the Contractor shall appoint a replacement within 14 days of such objection, and the foregoing provisions of this GCC Subclause 17.2.1 shall apply thereto.
17.2.2	The Contractor’s Representative shall represent and act for the Contractor at all times during the performance of the Contract and shall give to the Project Manager all the Contractor’s notices, instructions, information, and all other communications under the Contract.
All notices, instructions, information, and all other communications given by the Employer or the Project Manager to the Contractor under the Contract shall be given to the Contractor’s Representative or, in its absence, its deputy, except as herein otherwise provided.
The Contractor shall not revoke the appointment of the Contractor’s Representative without the Employer’s prior written consent, which shall not be unreasonably withheld.  If the Employer consents thereto, the Contractor shall appoint some other person as the Contractor’s Representative, pursuant to the procedure set out in GCC Subclause 17.2.1.
17.2.3	The Contractor’s Representative may, subject to the approval of the Employer which shall not be unreasonably withheld, at any time delegate to any person any of the powers, functions and authorities vested in him or her.  Any such delegation may be revoked at any time.  Any such delegation or revocation shall be subject to a prior notice signed by the Contractor’s Representative, and shall specify the powers, functions, and authorities thereby delegated or revoked.  No such delegation or revocation shall take effect unless and until a copy thereof has been delivered to the Employer and the Project Manager.
Any act or exercise by any person of powers, functions and authorities so delegated to him or her in accordance with this GCC Subclause 17.2.3 shall be deemed to be an act or exercise by the Contractor’s Representative.
17.2.4	From the commencement of installation of the Facilities at the Site until Completion, the Contractor’s Representative shall appoint a suitable person as the Construction Manager.  The Construction Manager shall supervise all work done at the Site by the Contractor and shall be present at the Site throughout normal working hours except when on leave, sick, or absent for reasons connected with the proper performance of the Contract.  Whenever the Construction Manager is absent from the Site, the Contractor’s Representative or the Construction Manager shall appoint a suitable person to act as the Construction Manager’s deputy.
17.2.5	The Employer may by notice to the Contractor object to any representative or person employed by the Contractor in the execution of the Contract who, in the reasonable opinion of the Employer, may behave inappropriately, may be incompetent or negligent, or may commit a serious breach of the Site regulations provided under GCC Subclause 22.4.  The Employer shall provide evidence of the same, whereupon the Contractor shall remove such person from the Facilities.
17.2.6	If any representative or person employed by the Contractor is removed in accordance with GCC Subclause 17.2.5, the Contractor shall, where required, promptly appoint a replacement.
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	18.1	Contractor’s Organization
The Contractor shall supply to the Employer and the Project Manager a chart showing the proposed organization to be established by the Contractor for carrying out work on the Facilities within 21 days of the Effective Date. The chart shall include the identities of the key personnel, and the curricula vitae of such key personnel to be employed shall be supplied together with the chart.  The Contractor shall promptly inform the Employer and the Project Manager in writing of any revision or alteration of such an organization chart.
18.2	Program of Performance
Within 28 days after the Effective Date, the Contractor shall submit to the Project Manager a detailed program of performance of the Contract, made in a form acceptable to the Project Manager and showing the sequence in which it proposes to design, manufacture, transport, assemble, install, and pre-commission the Facilities, as well as the date by which the Contractor reasonably requires that the Employer shall have fulfilled its obligations under the Contract so as to enable the Contractor to execute the Contract in accordance with the program and to achieve Completion, Commissioning, and Acceptance of the Facilities in accordance with the Contract.  The program so submitted by the Contractor shall accord with the Time Schedule included in the Appendix (Time Schedule) to the Contract Agreement and any other dates and periods specified in the Contract. The Contractor shall update and revise the program as and when appropriate or when required by the Project Manager, but without modification in the Times for Completion given in the SCC and any extension granted in accordance with GCC Clause 40, and shall submit all such revisions to the Project Manager.
18.3	Progress Report
The Contractor shall monitor progress of all the activities specified in the program referred to in GCC Subclause 18.2   above, and supply a progress report to the Project Manager every month.
The progress report shall be in a form acceptable to the Project Manager and shall indicate:  (a) percentage completion achieved compared with the planned percentage completion for each activity; and (b) where any activity is behind the program, giving comments and likely consequences and stating the corrective action being taken.
18.4	Progress of Performance
If at any time the Contractor’s actual progress falls behind the program referred to in GCC Subclause 18.2, or it becomes apparent that it will so fall behind, the Contractor shall, at the request of the Employer or the Project Manager, prepare and submit to the Project Manager a revised program, taking into account the prevailing circumstances, and shall notify the Project Manager of the steps being taken to expedite progress so as to attain Completion of the Facilities within the Time for Completion under GCC Subclause 8.2, any extension thereof entitled under GCC Subclause 40.1, or any extended period as may otherwise be agreed upon between the Employer and the Contractor.
18.5	Procedures
The Contract shall be executed in accordance with the Contract Documents including the procedures given in the Forms and Procedures of the Employer’s Requirements.

The Contractor may execute the Contract in accordance with its own standard project execution plans and procedures to the extent that they do not conflict with the provisions contained in the Contract.
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	19.1	The  Appendix 5 (List of Major Items of Plant and Services and List of Approved Subcontractors) to the Contract Agreement specifies major items of plant and services and a list of approved Subcontractors against each item, including manufacturers.  Insofar as no Subcontractors are listed against any such item, the Contractor shall prepare a list of Subcontractors for such item for inclusion in such list.  The Contractor may from time to time propose any addition to or deletion from any such list.  The Contractor shall submit any such list or any modification thereto to the Employer for its approval in sufficient time so as not to impede the progress of work on the Facilities. Such approval by the Employer for any of the Subcontractors shall not relieve the Contractor from any of its obligations, duties, or responsibilities under the Contract.
19.2	The Contractor shall select and employ its Subcontractors for such major items from those listed in the lists referred to in GCC Subclause 19.1.
19.3 For items or parts of the Facilities not specified in the Appendix (List of Major Items of Plant and Services and List of Approved Subcontractors for Major Items) to the Contract Agreement, the Contractor may employ such Subcontractors as it may select, at its discretion.
19.4 Each subcontract shall include provisions which would entitle the Employer to require the sub-contract to be assigned to the Employer under GCC 19.5 (if and when applicable), or in event of termination by the Employer under GCC 42.2.
19.5 If a Sub-contractor's obligations extend beyond the expiry date of the relevant Defects Liability Period and the Project Manager, prior to that date, instructs the Contractor to assign the benefits of such obligations to the Employer, then the Contractor shall do so.
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	20.1	Specifications and Drawings
20.1.1	The Contractor shall execute the basic and detailed design and the engineering work in compliance with the provisions of the Contract, or where not so specified, in accordance with good engineering practice.
The Contractor shall be responsible for any discrepancies, errors, or omissions in the specifications, drawings, and other technical documents that it has prepared, whether such specifications, drawings, and other documents have been approved by the Project Manager or not, provided that such discrepancies, errors, or omissions are not because of inaccurate information furnished in writing to the Contractor by or on behalf of the Employer.
20.1.2	The Contractor shall be entitled to disclaim responsibility for any design, data, drawing, specification, or other document, or any modification thereof provided or designated by or on behalf of the Employer, by giving a notice of such disclaimer to the Project Manager.
20.2	Codes and Standards
Wherever references are made in the Contract to codes and standards in accordance with which the Contract shall be executed, the edition or the revised version of such codes and standards current at the date 28 days prior to date of bid submission shall apply unless otherwise specified.  During Contract execution, any changes in such codes and standards shall be applied subject to approval by the Employer and shall be treated in accordance with GCC Clause 39.
20.3	Approval/Review of Technical Documents by Project Manager
20.3.1	The Contractor shall prepare or cause its Subcontractors to prepare, and furnish to the Project Manager the documents listed in the  Appendix (List of Documents for Approval or Review) to the Contract Agreement for its approval or review as specified and in accordance with the requirements of GCC Subclause 18.2 (Program of Performance).
Any part of the Facilities covered by or related to the documents to be approved by the Project Manager shall be executed only after the Project Manager’s approval thereof.
GCC Subclauses 20.3.2 through 20.3.7 shall apply to those documents requiring the Project Manager’s approval, but not to those furnished to the Project Manager for its review only.
20.3.2	Within 14 days after receipt by the Project Manager of any document requiring the Project Manager’s approval in accordance with GCC Subclause 20.3.1, the Project Manager shall either return one copy thereof to the Contractor with its approval endorsed thereon or shall notify the Contractor in writing of its disapproval thereof and the reasons therefor and the modifications that the Project Manager proposes.
If the Project Manager fails to take such action within the said 14 days, then the said document shall be deemed to have been approved by the Project Manager.
20.3.3	The Project Manager shall not disapprove any document, except on the grounds that the document does not comply with the Contract or that it is contrary to good engineering practice. If the Project Manager disapproves a document, he shall specify the reasons for his decision.
20.3.4	If the Project Manager disapproves the document, the Contractor shall modify the document and resubmit it for the Project Manager’s approval in accordance with GCC Subclause 20.3.2.  If the Project Manager approves the document subject to modification(s), the Contractor shall make the required modification(s), whereupon the document shall be deemed to have been approved.
20.3.5	If any dispute or difference occurs between the Employer and the Contractor in connection with or arising out of the disapproval by the Project Manager of any document and/or any modification(s) thereto that cannot be settled between the parties within a reasonable period, then such dispute or difference may be referred to an Dispute Board for determination in accordance with GCC Subclause 45.3 hereof.  If such dispute or difference is referred to an Dispute Board, the Project Manager shall give instructions as to whether and, if so, how, performance of the Contract is to proceed.  The Contractor shall proceed with the Contract in accordance with the Project Manager’s instructions, provided that if the Dispute Board upholds the Contractor’s view on the dispute and if the Employer has not given notice under Subclause 45.3 hereof, then the Contractor shall be reimbursed by the Employer for any additional costs incurred by reason of such instructions and shall be relieved of such responsibility or liability in connection with the dispute and the execution of the instructions as the Dispute Board shall decide, and the Time for Completion shall be extended accordingly.
20.3.6	The Project Manager’s approval, with or without modification of the document furnished by the Contractor, shall not relieve the Contractor of any responsibility or liability imposed upon it by any provisions of the Contract except to the extent that any subsequent failure results from modifications required by the Project Manager.
20.3.7	The Contractor shall not depart from any approved document unless the Contractor has first submitted to the Project Manager an amended document and obtained the Project Manager’s approval thereof, pursuant to the provisions of this GCC Subclause 20.3.
If the Project Manager requests any change in any already approved document and/or in any document based thereon, the provisions of GCC Clause 39 shall apply to such request.
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	21.1	Materials
Subject to GCC Subclause 14.2, the Contractor shall procure and transport all materials in an expeditious and orderly manner to the Site.
21.2	Employer-Supplied Materials
If the  Appendix (Scope of Works and Supply by the Employer) to the Contract Agreement provides that the Employer shall furnish any specific items to the Contractor, the following provisions shall apply:
21.2.1	The Employer shall, at its own risk and expense, transport each item to the place on or near the Site as agreed upon by the parties and make such item available to the Contractor at the time specified in the program furnished by the Contractor, pursuant to GCC Subclause 18.2, unless otherwise mutually agreed.
21.2.2	Upon receipt of such item, the Contractor shall inspect the same visually and notify the Project Manager of any detected shortage, defect, or default. The Employer shall immediately remedy any shortage, defect, or default, or the Contractor shall, if practicable and possible, at the request of the Employer, remedy such shortage, defect, or default at the Employer’s cost and expense.  After inspection, such item shall fall under the care, custody, and control of the Contractor. The provision of this GCC Subclause 21.2.2 shall apply to any item supplied to remedy any such shortage or default or to substitute for any defective item, or shall apply to defective items that have been repaired.
21.2.3	The foregoing responsibilities of the Contractor and its obligations of care, custody, and control shall not relieve the Employer of liability for any undetected shortage, defect, or default, nor place the Contractor under any liability for any such shortage, defect or default whether under GCC Clause 27 or under any other provision of Contract.
21.3	Transportation
21.3.1	The Contractor shall at its own risk and expense transport all the materials and the Contractor’s Equipment to the Site by the mode of transport that the Contractor judges most suitable under all the circumstances.
21.3.2	Unless otherwise provided in the Contract, the Contractor shall be entitled to select any safe mode of transport operated by any person to carry the materials and the Contractor’s Equipment.
21.3.3	Upon dispatch of each shipment of materials and the Contractor’s Equipment, the Contractor shall notify the Employer by telex, cable, facsimile, or electronic means, of the description of the materials and of the Contractor’s Equipment, the point and means of dispatch, and the estimated time and point of arrival in the country where the Site is located, if applicable, and at the Site.  The Contractor shall furnish the Employer with relevant shipping documents to be agreed upon between the parties.
21.3.4	The Contractor shall be responsible for obtaining, if necessary, approvals from the authorities for transportation of the materials and the Contractor’s Equipment to the Site.  The Employer shall use its best endeavors in a timely and expeditious manner to assist the Contractor in obtaining such approvals, if requested by the Contractor. The Contractor shall indemnify and hold harmless the Employer from and against any claim for damage to roads, bridges, or any other traffic facilities that may be caused by the transport of the materials and the Contractor’s Equipment to the Site.
21.4	Customs Clearance
The Contractor shall, at its own expense, handle all imported materials and Contractor’s Equipment at the point(s) of import and shall handle any formalities for customs clearance, subject to the Employer’s obligations under GCC Subclause 14.2, provided that if applicable laws or regulations require any application or act to be made by or in the name of the Employer, the Employer shall take all necessary steps to comply with such laws or regulations.  In the event of delays in customs clearance that are not the fault of the Contractor, the Contractor shall be entitled to an extension in the Time for Completion, pursuant to GCC Clause 40.
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	22.1	Setting Out/Supervision
22.1.1	Benchmark
(a)	The Contractor shall be responsible for the true and proper setting-out of the Facilities in relation to bench marks, reference marks, and lines provided to it in writing by or on behalf of the Employer.
(b)	If, at any time during the progress of installation of the Facilities, any error shall appear in the position, level, or alignment of the Facilities, the Contractor shall forthwith notify the Project Manager of such error and, at its own expense, immediately rectify such error to the reasonable satisfaction of the Project Manager.  If such error is based on incorrect data provided in writing by or on behalf of the Employer, the expense of rectifying the same shall be borne by the Employer.
22.1.2	Contractor’s Supervision
	The Contractor shall give or provide all necessary superintendence during the installation of the Facilities, and the Construction Manager or its deputy shall be constantly on the Site to provide full-time superintendence of the installation.  The Contractor shall provide and employ only technical personnel who are skilled and experienced in their respective callings and supervisory staff who are competent to adequately supervise the work at hand.
22.2	Labor
22.2.1 Engagement of Staff and Labor
(a)	Except as otherwise stated in the Specification, the Contractor shall make arrangements for the engagement of all staff and labor, local or otherwise, and for their payment, housing, feeding, and transport.
(b)	The Contractor shall provide and employ on the Site in the installation of the Facilities such skilled, semi-skilled, and unskilled labor as is necessary for the proper and timely execution of the Contract.  The Contractor is encouraged to use local labor that has the necessary skills.
(c)	The Contractor shall be responsible for obtaining all necessary permit(s) and/or visa(s) from the appropriate authorities for the entry of all labor and personnel to be employed on the Site into the country where the Site is located. The Employer will, if requested by the Contractor, use his best endeavors in a timely and expeditious manner to assist the Contractor in obtaining any local, state, national, or government permission required for bringing in the Contractor’s personnel.
(d)	The Contractor shall at its own expense provide the means of repatriation to all of its and its Subcontractor’s personnel employed on the Contract at the Site to the place where they were recruited or to their domicile.  It shall also provide suitable temporary maintenance of all such persons from the cessation of their employment on the Contract to the date programmed for their departure.  In the event that the Contractor defaults in providing such means of transportation and temporary maintenance, the Employer may provide the same to such personnel and recover the cost of doing so from the Contractor.
22.2.2	Persons in the Service of Employer
	The Contractor shall not recruit, or attempt to recruit, staff and labor from amongst the Employer’s Personnel.

22.2.3 Labor Laws
(a)	The Contractor shall comply with all the relevant labor Laws applicable to the Contractor’s Personnel, including Laws relating to their employment, health, safety, welfare, immigration, and emigration, and shall allow them all their legal rights.
(b)	The Contractor shall at all times during the progress of the Contract use its best endeavors to prevent any unlawful, riotous, or disorderly conduct or behavior by or amongst its employees and the labor of its Subcontractors.
(c)	The Contractor shall, in all dealings with its labor and the labor of its Subcontractors currently employed on or connected with the Contract, pay due regard to all recognized festivals, official holidays, religious, or other customs and all local laws and regulations pertaining to the employment of labor.
22.2.4	Rates of Wages and Conditions of Labor
(a)	The Contractor shall pay rates of wages, and observe conditions of labor, which are not lower than those established for the trade or industry where the work is carried out. If no established rates or conditions are applicable, the Contractor shall pay rates of wages and observe conditions which are not lower than the general level of wages and conditions observed locally by employers whose trade or industry is similar to that of the Contractor.
(b)	The Contractor shall inform the Contractor’s Personnel about their liability to pay personal income taxes in the Country in respect of such of their salaries, wages, and allowances as are chargeable under the Laws for the time being in force, and the Contractor shall perform such duties in regard to such deductions thereof as may be imposed on him by such Laws.
22.2.5	Working Hours
(a)	No work shall be carried out on the Site on locally recognized days of rest, or outside the normal working hours stated in the SCC, unless
(i) 	otherwise stated in the Contract;
(ii) 	the Project Manager gives consent; or
(iii 	the work is unavoidable, or necessary for the protection of life or property or for the safety of the Works, in which case the Contractor shall immediately advise the Project Manager.
(b)	If and when the Contractor considers it necessary to carry out work at night or on public holidays so as to meet the Time for Completion and requests the Project Manager’s consent thereto, the Project Manager shall not unreasonably withhold such consent.
(c)	This Subclause shall not apply to any work which is customarily carried out by rotary or double shifts.
22.2.6	Facilities for Staff and Labor
(a)	Except as otherwise stated in the Specification, the Contractor shall provide and maintain all necessary accommodation and welfare facilities for the Contractor’s Personnel. The Contractor shall also provide facilities for the Employer’s Personnel as stated in the Specification.
(b)	The Contractor shall not permit any of the Contractor’s Personnel to maintain any temporary or permanent living quarters within the structures forming part of the Permanent Works.
22.2.7	Health and Safety
(a)	The Contractor shall at all times take all reasonable precautions to maintain the health and safety of the Contractor’s Personnel. In collaboration with local health authorities, the Contractor shall ensure that medical staff, first aid facilities, sick bay, and ambulance service are available at all times at the Site and at any accommodation for Contractor’s and Employer’s Personnel, and that suitable arrangements are made for all necessary welfare and hygiene requirements and for the prevention of epidemics.
(b)	The Contractor shall appoint an accident prevention officer at the Site, responsible for maintaining safety and protection against accidents. This person shall be qualified for this responsibility, and shall have the authority to issue instructions and take protective measures to prevent accidents. Throughout the performance of the Contract, the Contractor shall provide whatever is required by this person to exercise this responsibility and authority.
(c)	The Contractor shall send to the Project Manager, details of any accident as soon as practicable after its occurrence. The Contractor shall maintain records and make reports concerning health, safety, and welfare of persons, and damage to property, as the Project Manager may reasonably require.
22.2.8	Funeral Arrangements 
	In the event of the death of any of the Contractor’s personnel or accompanying members of their families, the Contractor shall be responsible for making the appropriate arrangements for their return or burial, unless otherwise specified in the SCC. 
22.2.9	Records of Contractor’s Personnel 
	The Contractor shall keep accurate records of the Contractor’s personnel, including the number of each class of Contractor’s Personnel on the Site and the names, ages, gender, hours worked, and wages paid to all workers. These records shall be summarized on a monthly basis in a form approved by the Project Manager and shall be available for inspection by the Project Manager until the Contractor has completed all work.
22.2.10	Supply of Foodstuff
	The Contractor shall arrange for the provision of a sufficient supply of suitable food as may be stated in the Specification at reasonable prices for the Contractor’s Personnel for the purposes of or in connection with the Contract.
22.2.11	Supply of Water
	The Contractor shall, having regard to local conditions, provide on the Site an adequate supply of drinking and other water for the use of the Contractor’s Personnel.
22.2.12	Measures against Insect and Pest Nuisance
	The Contractor shall at all times take the necessary precautions to protect the Contractor’s Personnel employed on the Site from insect and pest nuisance, and to reduce their danger to health. The Contractor shall comply with all the regulations of the local health authorities, including use of appropriate insecticide.
22.2.13	Alcoholic Liquor or Drugs
	The Contractor shall not, otherwise than in accordance with the Laws of the Country, import, sell, give barter, or otherwise dispose of any alcoholic liquor or drugs, or permit or allow importation, sale, gift barter, or disposal by Contractor's Personnel.
22.2.14	Arms and Ammunition
	The Contractor shall not give, barter, or otherwise dispose of, to any person, any arms or ammunition of any kind, or allow Contractor's Personnel to do so.
22.2.15	Prohibition of All Forms of Forced or Compulsory Labor
	The contractor shall not employ "forced or compulsory labor" in any form. "Forced or compulsory labor" consists of all work or service, not voluntarily performed, that is extracted from an individual under threat of force or penalty.
22.2.16	Prohibition of Harmful Child Labor
	The Contractor shall not employ any child to perform any work that is economically exploitative, or is likely to be hazardous to, or to interfere with, the child's education, or to be harmful to the child's health or physical, mental, spiritual, moral, or social development.
22.3	Contractor’s Equipment
22.3.1	All Contractor’s Equipment brought by the Contractor onto the Site shall be deemed to be intended to be used exclusively for the execution of the Contract.  The Contractor shall not remove the same from the Site without the Project Manager’s consent that such Contractor’s Equipment is no longer required for the execution of the Contract.
22.3.2	Unless otherwise specified in the Contract, upon completion of the Facilities, the Contractor shall remove from the Site all Equipment brought by the Contractor onto the Site and any surplus materials remaining thereon.
22.3.3	The Employer will, if requested, use its best endeavors to assist the Contractor in obtaining any local, state or national government permission required by the Contractor for the export of the Contractor’s Equipment imported by the Contractor for use in the execution of the Contract that is no longer required for the execution of the Contract.
22.4	Site Regulations and Safety
The Employer and the Contractor shall establish Site regulations setting out the rules to be observed in the execution of the Contract at the Site and shall comply therewith.  The Contractor shall prepare and submit to the Employer, with a copy to the Project Manager, proposed Site regulations for the Employer’s approval, which approval shall not be unreasonably withheld.
Such Site regulations shall include, but shall not be limited to, rules in respect of security, safety of the Facilities, gate control, sanitation, medical care, and fire prevention.
22.5	Opportunities for Other Contractors
22.5.1	The Contractor shall, upon written request from the Employer or the Project Manager, give all reasonable opportunities for carrying out the work to any other contractors employed by the Employer on or near the Site.
22.5.2	If the Contractor, upon written request from the Employer or the Project Manager, makes available to other contractors any roads or ways the maintenance for which the Contractor is responsible, permits the use by such other contractors of the Contractor’s Equipment, or provides any other service of whatsoever nature for such other contractors, the Employer shall fully compensate the Contractor for any loss or damage caused or occasioned by such other contractors in respect of any such use or service, and shall pay to the Contractor reasonable remuneration for the use of such equipment or the provision of such services.
22.5.3	The Contractor shall also so arrange to perform its work as to minimize, to the extent possible, interference with the work of other contractors.  The Project Manager shall determine the resolution of any difference or conflict that may arise between the Contractor and other contractors and the workers of the Employer in regard to their work.
22.5.4	The Contractor shall notify the Project Manager promptly of any defects in the other Contractors’ work that come to its notice, and that could affect the Contractor’s work.  The Project Manager shall determine the corrective measures, if any, required to rectify the situation after inspection of the Facilities.  Decisions made by the Project Manager shall be binding on the Contractor.
22.6	Emergency Work
If, by reason of an emergency arising in connection with and during the execution of the Contract, any protective or remedial work is necessary as a matter of urgency to prevent damage to the Facilities, the Contractor shall immediately carry out such work.
If the Contractor is unable or unwilling to do such work immediately, the Employer may do or cause such work to be done as the Employer may determine is necessary in order to prevent damage to the Facilities.  In such event the Employer shall, as soon as practicable after the occurrence of any such emergency, notify the Contractor in writing of such emergency, the work done and the reasons therefor.  If the work done or caused to be done by the Employer is work that the Contractor was liable to do at its own expense under the Contract, the reasonable costs incurred by the Employer in connection therewith shall be paid by the Contractor to the Employer.  Otherwise, the cost of such remedial work shall be borne by the Employer.
22.7	Site Clearance
22.7.1	Site Clearance in Course of Performance
	In the course of carrying out the Contract, the Contractor shall keep the Site reasonably free from all unnecessary obstruction, store, or remove any surplus materials, clear away any wreckage, rubbish, or temporary works from the Site, and remove any Contractor’s Equipment no longer required for execution of the Contract.
22.7.2	Clearance of Site after Completion
	After Completion of all parts of the Facilities, the Contractor shall clear away and remove all wreckage, rubbish, and debris of any kind from the Site, and shall leave the Site and Facilities in a clean and safe condition.
22.8	Watching and Lighting
	The Contractor shall provide and maintain at its own expense all lighting, fencing, and watching when and where necessary for the proper execution and the protection of the Facilities, or for the safety of the owners and occupiers of adjacent property and for the safety of the public.
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	23.1	The Contractor shall at its own expense carry out at the place of manufacture and/or on the Site all such tests and/or inspections of the Plant and any part of the Facilities as are specified in the Contract.
23.2	The Employer and the Project Manager or their designated representatives shall be entitled to attend the aforesaid test and/or inspection, provided that the Employer shall bear all costs and expenses incurred in connection with such attendance including, but not limited to, all traveling and board and lodging expenses.
23.3	Whenever the Contractor is ready to carry out any such test and/or inspection, the Contractor shall give a reasonable advance notice of such test and/or inspection and of the place and time thereof to the Project Manager.  The Contractor shall obtain from any relevant third party or manufacturer any necessary permission or consent to enable the Employer and the Project Manager or their designated representatives to attend the test and/or inspection.
23.4	The Contractor shall provide the Project Manager with a certified report of the results of any such test and/or inspection.
If the Employer or Project Manager or their designated representatives fails to attend the test and/or inspection, or if it is agreed between the parties that such persons shall not do so, then the Contractor may proceed with the test and/or inspection in the absence of such persons, and may provide the Project Manager with a certified report of the results thereof.
23.5	The Project Manager may require the Contractor to carry out any test and/or inspection not required by the Contract, provided that the Contractor’s reasonable costs and expenses incurred in the carrying out of such test and/or inspection shall be added to the Contract Price.  Further, if such test and/or inspection impedes the progress of work on the Facilities and/or the Contractor’s performance of its other obligations under the Contract, due allowance will be made in respect of the Time for Completion and the other obligations so affected.
23.6	If any Plant or any part of the Facilities fails to pass any test and/or inspection, the Contractor shall either rectify or replace such Plant or part of the Facilities and shall repeat the test and/or inspection upon giving a notice under GCC Subclause 23.3.
23.7	If any dispute or difference of opinion shall arise between the parties in connection with or arising out of the test and/or inspection of the Plant or part of the Facilities that cannot be settled between the parties within a reasonable period of time, it may be referred to an Dispute Board for determination in accordance with GCC Subclause 45.3.
23.8	The Contractor shall afford the Employer and the Project Manager, at the Employer’s expense, access at any reasonable time to any place where the Plant are being manufactured or the Facilities are being installed, in order to inspect the progress and the manner of manufacture or installation, provided that the Project Manager shall give the Contractor a reasonable prior notice.
23.9	The Contractor agrees that neither the execution of a test and/or inspection of Plant or any part of the Facilities, nor the attendance by the Employer or the Project Manager, nor the issue of any test certificate pursuant to GCC Subclause 23.4, shall release the Contractor from any other responsibilities under the Contract.
23.10	No part of the Facilities or foundations shall be covered up on the Site without the Contractor carrying out any test and/or inspection required under the Contract.  The Contractor shall give a reasonable notice to the Project Manager whenever any such parts of the Facilities or foundations are ready or about to be ready for test and/or inspection; such test and/or inspection and notice thereof shall be subject to the requirements of the Contract.
23.11	The Contractor shall uncover any part of the Facilities or foundations, or shall make openings in or through the same as the Project Manager may from time to time require at the Site, and shall reinstate and make good such part or parts.
	If any parts of the Facilities or foundations have been covered up at the Site after compliance with the requirement of GCC Subclause 23.10 and are found to be executed in accordance with the Contract, the expenses of uncovering, making openings in or through, reinstating, and making good the same shall be borne by the Employer, and the Time for Completion shall be reasonably adjusted to the extent that the Contractor has thereby been delayed or impeded in the performance of any of its obligations under the Contract.
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	24.1	As soon as the Facilities or any part thereof has, in the opinion of the Contractor, been completed operationally and structurally and put in a tight and clean condition as specified in the Employer’s Requirements, excluding minor items not materially affecting the operation or safety of the Facilities, the Contractor shall so notify the Employer in writing.
24.2	Within 7 days after receipt of the notice from the Contractor under GCC Subclause 24.1, the Employer shall supply the operating and maintenance personnel specified in the Appendix (Scope of Works and Supply by the Employer) to the Contract Agreement for Pre-commissioning of the Facilities or any part thereof.
Pursuant to the  Appendix (Scope of Works and Supply by the Employer) to the Contract Agreement, the Employer shall also provide, within the said 7-day period, the raw materials, utilities, lubricants, chemicals, catalysts, facilities, services, and other matters required for Pre-commissioning of the Facilities or any part thereof.
24.3	As soon as reasonably practicable after the operating and maintenance personnel have been supplied by the Employer and the raw materials, utilities, lubricants, chemicals, catalysts, facilities, services, and other matters have been provided by the Employer in accordance with GCC Subclause 24.2, the Contractor shall commence Pre-commissioning of the Facilities or the relevant part thereof in preparation for Commissioning, subject to GCC Subclause 25.5.
24.4	As soon as all works in respect of Pre-commissioning are completed and, in the opinion of the Contractor, the Facilities or any part thereof is ready for Commissioning, the Contractor shall so notify the Project Manager in writing.
24.5	The Project Manager shall, within 14 days after receipt of the Contractor’s notice under GCC Subclause 24.4, either issue a Completion Certificate in the form specified in the Employer’s Requirements (Forms and Procedures), stating that the Facilities or that part thereof have reached Completion as of the date of the Contractor’s notice under GCC Subclause 24.4, or notify the Contractor in writing of any defects and/or deficiencies.
If the Project Manager notifies the Contractor of any defects and/or deficiencies, the Contractor shall then correct such defects and/or deficiencies, and shall repeat the procedure described in GCC Subclause 24.4.
If the Project Manager is satisfied that the Facilities or that part thereof have reached Completion, the Project Manager shall, within 7 days after receipt of the Contractor’s repeated notice, issue a Completion Certificate stating that the Facilities or that part thereof have reached Completion as of the date of the Contractor’s repeated notice.
If the Project Manager is not so satisfied, then it shall notify the Contractor in writing of any defects and/or deficiencies within 7 days after receipt of the Contractor’s repeated notice, and the above procedure shall be repeated.
24.6	If the Project Manager fails to issue the Completion Certificate and fails to inform the Contractor of any defects and/or deficiencies within 14 days after receipt of the Contractor’s notice under GCC Subclause 24.4 or within 7 days after receipt of the Contractor’s repeated notice under GCC Subclause 24.5, or if the Employer makes use of the Facilities or part thereof, then the Facilities or that part thereof shall be deemed to have reached Completion as of the date of the Contractor’s notice or repeated notice, or as of the Employer’s use of the Facilities, as the case may be.
24.7	As soon as possible after Completion, the Contractor shall complete all outstanding minor items so that the Facilities are fully in accordance with the requirements of the Contract, failing which the Employer will undertake such completion and deduct the costs thereof from any monies owing to the Contractor.
24.8	Upon Completion, the Employer shall be responsible for the care and custody of the Facilities or the relevant part thereof, together with the risk of loss or damage thereto, and shall thereafter take over the Facilities or the relevant part thereof.
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	25.1	Commissioning
25.1.1	Commissioning of the Facilities or any part thereof shall be commenced by the Contractor immediately after issue of the Completion Certificate by the Project Manager, pursuant to GCC Subclause 24.5, or immediately after the date of the deemed Completion, under GCC Subclause 24.6.
25.1.2	The Employer shall supply the operating and maintenance personnel and all raw materials, utilities, lubricants, chemicals, catalysts, facilities, services, and other matters required for Commissioning.
25.1.3	In accordance with the requirements of the Contract, the Contractor’s and Project Manager’s advisory personnel shall attend the Commissioning, including the Guarantee Test, and shall advise and assist the Employer.
25.2	Guarantee Test
25.2.1	Subject to GCC Subclause 25.5, the Guarantee Test and repeats thereof shall be conducted by the Contractor during Commissioning of the Facilities or the relevant part thereof to ascertain whether the Facilities or the relevant part can attain the Functional Guarantees specified in the Appendix (Functional Guarantees) to the Contract Agreement. The Employer shall promptly provide the Contractor with such information as the Contractor may reasonably require in relation to the conduct and results of the Guarantee Test and any repeats thereof.
25.2.2	If for reasons not attributable to the Contractor, the Guarantee Test of the Facilities or the relevant part thereof cannot be successfully completed within the period from the date of Completion specified in the SCC or any other period agreed upon by the Employer and the Contractor, the Contractor shall be deemed to have fulfilled its obligations with respect to the Functional Guarantees, and GCC Subclauses 28.2 and 28.3 shall not apply.
25.3	Operational Acceptance
25.3.1	Subject to GCC Subclause 25.4 below, Operational Acceptance shall occur in respect of the Facilities or any part thereof when
(a)	the Guarantee Test has been successfully completed and the Functional Guarantees are met; or
(b)	the Guarantee Test has not been successfully completed or has not been carried out for reasons not attributable to the Contractor within the period from the date of Completion specified in the SCC, or any other agreed upon period as specified in GCC Subclause 25.2.2 above; or
(c)	the Contractor has paid the liquidated damages specified in GCC Subclause 28.3 hereof; and
(d)	any minor items mentioned in GCC Subclause 24.7 hereof relevant to the Facilities or that part thereof have been completed.
25.3.2	At any time after any of the events set out in GCC Subclause 25.3.1 have occurred, the Contractor may give a notice to the Project Manager requesting the issue of an Operational Acceptance Certificate in the form provided in the Employer’s Requirements (Forms and Procedures) in respect of the Facilities or the part thereof specified in such notice as of the date of such notice.
25.3.3	The Project Manager shall, after consultation with the Employer, and within 7 days after receipt of the Contractor’s notice, issue an Operational Acceptance Certificate.
25.3.4	If within 7 days after receipt of the Contractor’s notice, the Project Manager fails to issue the Operational Acceptance Certificate or fails to inform the Contractor in writing of the justifiable reasons why the Project Manager has not issued the Operational Acceptance Certificate, the Facilities or the relevant part thereof shall be deemed to have been accepted as of the date of the Contractor’s said notice.
25.4	Partial Acceptance
25.4.1	If the Contract specifies that Completion and Commissioning shall be carried out in respect of parts of the Facilities, the provisions relating to Completion and Commissioning including the Guarantee Test shall apply to each such part of the Facilities individually, and the Operational Acceptance Certificate shall be issued accordingly for each such part of the Facilities.
25.4.2	If a part of the Facilities comprises facilities such as buildings, for which no Commissioning or Guarantee Test is required, then the Project Manager shall issue the Operational Acceptance Certificate for such facility when it attains Completion, provided that the Contractor shall thereafter complete any outstanding minor items that are listed in the Operational Acceptance Certificate.
25.5	Delayed Pre-Commissioning and/or Guarantee Test
25.5.1	In the event that the Contractor is unable to proceed with the Pre-commissioning of the Facilities pursuant to Subclause 24.3, or with the Guarantee Test pursuant to Subclause 25.2, for reasons attributable to the Employer either on account of non availability of other facilities under the responsibilities of other contractor(s), or for reasons beyond the Employer’s control, the provisions leading to “deemed” completion of activities such as Completion, pursuant to GCC Subclause 24.6, and Operational Acceptance, pursuant to GCC Subclause 25.3.4, and Contractor’s obligations regarding Defect Liability Period, pursuant to GCC Subclause 27.2, Functional Guarantee, pursuant to GCC Clause 28, and Care of Facilities, pursuant to GCC Clause 32, and GCC Clause 41.1, Suspension, shall not apply.  In this case, the following provisions shall apply.
25.5.2	When the Contractor is notified by the Project Manager that he will be unable to proceed with the activities and obligations pursuant to above Subclause 25.5.1, the Contractor shall be entitled to the following:
(a)	the Time of Completion shall be extended for the period of suspension without imposition of liquidated damages pursuant to GCC Subclause 26.2;
(b)	payments due to the Contractor in accordance with the provision specified in the  Appendix (Terms and Procedures of Payment) to the Contract Agreement, which would not have been payable in normal circumstances due to noncompletion of the subject activities, shall be released to the Contractor against submission of a security in the form of a bank guarantee of equivalent amount acceptable to the Employer, and which shall become null and void when the Contractor will have complied with its obligations regarding those payments, subject to the provision of Subclause 25.5.3 below;
(c)	the expenses towards the above security and extension of other securities under the contract, of which validity needs to be extended, shall be reimbursed to the Contractor by the Employer;
(d)	the additional charges towards the care of the Facilities pursuant to GCC Subclause 32.1 shall be reimbursed to the Contractor by the Employer for the period between the notification mentioned above and the notification mentioned in Subclause 25.5.4 below.  The provision of GCC Subclause 33.2 shall apply to the Facilities during the same period.
25.5.3	In the event that the period of suspension under above Subclause 25.5.1 actually exceeds 180 days, the Employer and Contractor shall mutually agree to any additional compensation payable to the Contractor.
25.5.4	When the Contractor is notified by the Project Manager that the plant is ready for Pre-commissioning, the Contractor shall proceed without delay in performing all the specified activities and obligations under the contract.
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	26.1	The Contractor guarantees that it shall attain Completion of the Facilities (or a part for which a separate time for completion is specified) within the Time for Completion specified in the SCC pursuant to GCC Subclause 8.2, or within such extended time to which the Contractor shall be entitled under GCC Clause 40  hereof.
26.2	If the Contractor fails to attain Completion of the Facilities or any part thereof within the Time for Completion or any extension thereof under GCC Clause 40, the Contractor shall pay to the Employer liquidated damages in the amount specified in the SCC as a percentage rate of the Contract Price or the relevant part thereof.  The aggregate amount of such liquidated damages shall in no event exceed the amount specified as “Maximum” in the SCC as a percentage rate of the Contract Price.  Once the “Maximum” is reached, the Employer may consider termination of the Contract, pursuant to GCC Subclause 42.2.2.
Such payment shall completely satisfy the Contractor’s obligation to attain Completion of the Facilities or the relevant part thereof within the Time for Completion or any extension thereof under GCC Clause 40.  The Contractor shall have no further liability whatsoever to the Employer in respect thereof.
However, the payment of liquidated damages shall not in any way relieve the Contractor from any of its obligations to complete the Facilities or from any other obligations and liabilities of the Contractor under the Contract.
Save for liquidated damages payable under this GCC Subclause 26.2, the failure by the Contractor to attain any milestone or other act, matter or thing by any date specified in the Appendix (Time Schedule) to the Contract Agreement and/or other program of work prepared pursuant to GCC Subclause 18.2 shall not render the Contractor liable for any loss or damage thereby suffered by the Employer.
26.3	If the Contractor attains Completion of the Facilities or any part thereof before the Time for Completion or any extension thereof under GCC Clause 40, the Employer shall pay to the Contractor a bonus in the amount specified in the SCC.  The aggregate amount of such bonus shall in no event exceed the amount specified as “Maximum” in the SCC.
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	27.1	The Contractor warrants that the Facilities or any part thereof shall be free from defects in the design, engineering, materials, and workmanship of the Plant supplied and of the work executed.
27.2	The Defect Liability Period shall be 540 days from the date of Completion of the Facilities (or any part thereof) or 1 year from the date of Operational Acceptance of the Facilities (or any part thereof), whichever first occurs, unless specified otherwise in the SCC pursuant to GCC Subclause 27.10.
If during the Defect Liability Period any defect should be found in the design, engineering, materials, and workmanship of the Plant supplied or of the work executed by the Contractor, the Contractor shall promptly, in consultation and agreement with the Employer regarding appropriate remedying of the defects, and at its cost, repair, replace, or otherwise make good as the Contractor shall determine at its discretion, such defect as well as any damage to the Facilities caused by such defect.  The Contractor shall not be responsible for the repair, replacement, or making good of any defect or of any damage to the Facilities arising out of or resulting from any of the following causes:
(a)	improper operation or maintenance of the Facilities by the Employer,
(b)	operation of the Facilities outside specifications provided in the Contract, or
(c)	normal wear and tear.
27.3	The Contractor’s obligations under this GCC Clause 27 shall not apply to:
(a)	any materials that are supplied by the Employer under GCC Subclause 21.2, are normally consumed in operation, or have a normal life shorter than the Defect Liability Period stated herein; 
(b)	any designs, specifications or other data designed, supplied, or specified by or on behalf of the Employer or any matters for which the Contractor has disclaimed responsibility herein; or
(c)	any other materials supplied or any other work executed by or on behalf of the Employer, except for the work executed by the Employer under GCC Subclause 27.7.
27.4	The Employer shall give the Contractor a notice stating the nature of any such defect together with all available evidence thereof, promptly following the discovery thereof. The Employer shall afford all reasonable opportunity for the Contractor to inspect any such defect.
27.5	The Employer shall afford the Contractor all necessary access to the Facilities and the Site to enable the Contractor to perform its obligations under this GCC Clause 27.
The Contractor may, with the consent of the Employer, remove from the Site any Plant or any part of the Facilities that are defective if the nature of the defect, and/or any damage to the Facilities caused by the defect, is such that repairs cannot be expeditiously carried out at the Site.
27.6	If the repair, replacement or making good is of such a character that it may affect the efficiency of the Facilities or any part thereof, the Employer may give to the Contractor a notice requiring that tests of the defective part of the Facilities shall be made by the Contractor immediately upon completion of such remedial work, whereupon the Contractor shall carry out such tests.
If such part fails the tests, the Contractor shall carry out further repair, replacement or making good, as the case may be, until that part of the Facilities passes such tests.  The tests shall be agreed upon by the Employer and the Contractor.
27.7	If the Contractor fails to commence the work necessary to remedy such defect or any damage to the Facilities caused by such defect within a reasonable time (which shall in no event be considered to be less than 15 days), the Employer may, following notice to the Contractor, proceed to do such work, and the reasonable costs incurred by the Employer in connection therewith shall be paid to the Employer by the Contractor or may be deducted by the Employer from any monies due the Contractor or claimed under the Performance Security.
27.8	If the Facilities or any part thereof cannot be used by reason of such defect and/or making good of such defect, the Defect Liability Period of the Facilities or such part, as the case may be, shall be extended by a period equal to the period during which the Facilities or such part cannot be used by the Employer because of any of the aforesaid reasons.
27.9	Except as provided in GCC Clauses 27 and 33, the Contractor shall be under no liability whatsoever and howsoever arising, and whether under the Contract or at law, in respect of defects in the Facilities or any part thereof, the Plant, design, or engineering, or work executed that appear after Completion of the Facilities or any part thereof, except where such defects are the result of the gross negligence, fraud, criminal, or willful action of the Contractor.
27.10	In addition, any such component of the Facilities and during the period of time as may be specified in the SCC shall be subject to an extended Defect Liability Period. Such obligation of the Contractor shall be in addition to the Defect Liability Period specified under GCC Subclause 27.2.

	[bookmark: _Toc105384898]28.	Functional Guarantees
	28.1	The Contractor guarantees that during the Guarantee Test, the Facilities and all parts thereof shall attain the Functional Guarantees specified in the Appendix (Functional Guarantees) to the Contract Agreement, subject to, and upon the conditions therein specified.
28.2	If, for reasons attributable to the Contractor, the minimum level of the Functional Guarantees specified in the Appendix (Functional Guarantees) to the Contract Agreement are not met either in whole or in part, the Contractor shall at its cost and expense make such changes, modifications, and/or additions to the Plant or any part thereof as may be necessary to meet at least the minimum level of such Guarantees. The Contractor shall notify the Employer upon completion of the necessary changes, modifications, and/or additions, and shall request the Employer to repeat the Guarantee Test until the minimum level of the Guarantees has been met. If the Contractor eventually fails to meet the minimum level of Functional Guarantees, the Employer may consider termination of the Contract, pursuant to GCC Subclause 42.2.2.
28.3	If, for reasons attributable to the Contractor, the Functional Guarantees specified in the  Appendix (Functional Guarantees) to the Contract Agreement are not attained either in whole or in part, but the minimum level of the Functional Guarantees specified in the said Appendix to the Contract Agreement is met, the Contractor shall, at the Contractor’s option, either
(a)	make such changes, modifications, and/or additions to the Facilities or any part thereof that are necessary to attain the Functional Guarantees at its cost and expense, and shall request the Employer to repeat the Guarantee Test or
(b)	pay liquidated damages to the Employer in respect of the failure to meet the Functional Guarantees in accordance with the provisions in the  Appendix (Functional Guarantees) to the Contract Agreement.
28.4	The payment of liquidated damages under GCC Subclause 28.3, up to the limitation of liability specified in the Appendix (Functional Guarantees) to the Contract Agreement, shall completely satisfy the Contractor’s guarantees under GCC Subclause 28.3, and the Contractor shall have no further liability whatsoever to the Employer in respect thereof.  Upon the payment of such liquidated damages by the Contractor, the Project Manager shall issue the Operational Acceptance Certificate for the Facilities or any part thereof in respect of which the liquidated damages have been so paid.
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	29.1	The Contractor shall, subject to the Employer’s compliance with GCC Subclause 29.2, indemnify and hold harmless the Employer and its employees and officers from and against any and all suits, actions, or administrative proceedings, claims, demands, losses, damages, costs, and expenses of whatsoever nature, including attorney’s fees and expenses, which the Employer may suffer as a result of any infringement or alleged infringement of any patent, utility model, registered design, trademark, copyright, or other intellectual property right registered or otherwise existing at the date of the Contract by reason of  (a) the installation of the Facilities by the Contractor or the use of the Facilities in the country where the Site is located, and (b) the sale of the products produced by the Facilities in any country.
Such indemnity shall not cover any use of the Facilities or any part thereof other than for the purpose indicated by or to be reasonably inferred from the Contract, any infringement resulting from the use of the Facilities or any part thereof, or any products produced thereby in association or combination with any other equipment, plant, or materials not supplied by the Contractor, pursuant to the Contract Agreement.
29.2	If any proceedings are brought or any claim is made against the Employer arising out of the matters referred to in GCC Subclause 29.1, the Employer shall promptly give the Contractor a notice thereof, and the Contractor may at its own expense and in the Employer’s name conduct such proceedings or claim and any negotiations for the settlement of any such proceedings or claim.
If the Contractor fails to notify the Employer within 28 days after receipt of such notice that it intends to conduct any such proceedings or claim, then the Employer shall be free to conduct the same on its own behalf.  Unless the Contractor has so failed to notify the Employer within the 28-day period, the Employer shall make no admission that may be prejudicial to the defense of any such proceedings or claim.
The Employer shall, at the Contractor’s request, afford all available assistance to the Contractor in conducting such proceedings or claim, and shall be reimbursed by the Contractor for all reasonable expenses incurred in so doing.
29.3	The Employer shall indemnify and hold harmless the Contractor and its employees, officers, and Subcontractors from and against any and all suits, actions or administrative proceedings, claims, demands, losses, damages, costs, and expenses of whatsoever nature, including attorney’s fees and expenses, which the Contractor may suffer as a result of any infringement or alleged infringement of any patent, utility model, registered design, trademark, copyright, or other intellectual property right registered or otherwise existing at the date of the Contract arising out of or in connection with any design, data, drawing, specification, or other documents or materials provided or designed by or on behalf of the Employer.
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	30.1	Except in cases of criminal negligence or willful misconduct,
(a)	the Contractor shall not be liable to the Employer, whether in contract, tort, or otherwise, for any indirect or consequential loss or damage, loss of use, loss of production, or loss of profits or interest costs, provided that this exclusion shall not apply to any obligation of the Contractor to pay liquidated damages to the Employer, and
(b)	the aggregate liability of the Contractor to the Employer, whether under the Contract, in tort or otherwise, shall not exceed a multiple of the Contract Price specified in the SCC or, if a multiple is not so specified, the total Contract Price, provided that this limitation shall not apply to the cost of repairing or replacing defective equipment, or to any obligation of the Contractor to indemnify the Employer with respect to patent infringement.
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	31.1	Ownership of the Plant (including spare parts) to be imported into the country where the Site is located shall be transferred to the Employer upon loading on to the mode of transport to be used to convey the Plant from the country of origin to that country.
31.2	Ownership of the Plant (including spare parts) procured in the country where the Site is located shall be transferred to the Employer when the Plant are brought on to the Site.
31.3	Ownership of the Contractor’s Equipment used by the Contractor and its Subcontractors in connection with the Contract shall remain with the Contractor or its Subcontractors.
31.4	Ownership of any Plant in excess of the requirements for the Facilities shall revert to the Contractor upon Completion of the Facilities or at such earlier time when the Employer and the Contractor agree that the Plant in question are no longer required for the Facilities.
31.5	Notwithstanding the transfer of ownership of the Plant, the responsibility for care and custody thereof together with the risk of loss or damage thereto shall remain with the Contractor pursuant to GCC Clause 32 (Care of Facilities) hereof until Completion of the Facilities or the part thereof in which such Plant are incorporated.
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	32.1	The Contractor shall be responsible for the care and custody of the Facilities or any part thereof until the date of Completion of the Facilities pursuant to GCC Clause 24 or, where the Contract provides for Completion of the Facilities in parts, until the date of Completion of the relevant part, and shall make good at its own cost any loss or damage that may occur to the Facilities or the relevant part thereof from any cause whatsoever during such period.  The Contractor shall also be responsible for any loss or damage to the Facilities caused by the Contractor or its Subcontractors in the course of any work carried out, pursuant to GCC Clause 27.  Notwithstanding the foregoing, the Contractor shall not be liable for any loss or damage to the Facilities or that part thereof caused by reason of any of the matters specified or referred to in paragraphs (a), (b) and (c) of GCC Subclauses 32.2 and 38.1.
32.2	If any loss or damage occurs to the Facilities or any part thereof or to the Contractor’s temporary facilities by reason of
(a)	insofar as they relate to the country where the Site is located, nuclear reaction, nuclear radiation, radioactive contamination, pressure wave caused by aircraft or other aerial objects, or any other occurrences that an experienced contractor could not reasonably foresee, or if reasonably foreseeable could not reasonably make provision for or insure against, insofar as such risks are not normally insurable on the insurance market and are mentioned in the general exclusions of the policy of insurance, including War Risks and Political Risks, taken out under GCC Clause 34 hereof; or
(b)	any use or occupation by the Employer or any third party other than a Subcontractor, authorized by the Employer of any part of the Facilities; or
(c)	any use of or reliance upon any design, data, or specification provided or designated by or on behalf of the Employer, or any such matter for which the Contractor has disclaimed responsibility herein,
the Employer shall pay to the Contractor all sums payable in respect of the Facilities executed, notwithstanding that the same be lost, destroyed, or damaged, and will pay to the Contractor the replacement value of all temporary facilities and all parts thereof lost, destroyed, or damaged. If the Employer requests the Contractor in writing to make good any loss or damage to the Facilities thereby occasioned, the Contractor shall make good the same at the cost of the Employer in accordance with GCC Clause 39.  If the Employer does not request the Contractor in writing to make good any loss or damage to the Facilities thereby occasioned, the Employer shall either request a change in accordance with GCC Clause 39, excluding the performance of that part of the Facilities thereby lost, destroyed or damaged, or, where the loss or damage affects a substantial part of the Facilities, the Employer shall terminate the Contract pursuant to GCC Subclause 42.1 hereof. 
32.3	The Contractor shall be liable for any loss of or damage to any Contractor’s Equipment, or any other property of the Contractor used or intended to be used for purposes of the Facilities, except (i) as mentioned in GCC Subclause 32.2 with respect to the Contractor’s temporary facilities, and (ii) where such loss or damage arises by reason of any of the matters specified in GCC Subclauses 32.2 (b) and (c) and 38.1.
32.4	With respect to any loss or damage caused to the Facilities or any part thereof or to the Contractor’s Equipment by reason of any of the matters specified in GCC Subclause 38.1, the provisions of GCC Subclause 38.3 shall apply.

	[bookmark: _Toc105384904]33.	Loss of or Damage to Property; Accident or Injury to Workers; Indemnification
	33.1	Subject to GCC Subclause 33.3, the Contractor shall indemnify and hold harmless the Employer and its employees and officers from and against any and all suits, actions, or administrative proceedings, claims, demands, losses, damages, costs, and expenses of whatsoever nature, including attorney’s fees and expenses, in respect of the death or injury of any person or loss of or damage to any property other than the Facilities whether accepted or not, arising in connection with the supply and installation of the Facilities and by reason of the negligence of the Contractor or its Subcontractors, or their employees, officers, or agents, except any injury, death, or property damage caused by the negligence of the Employer, its contractors, employees, officers, or agents.
33.2	If any proceedings are brought or any claim is made against the Employer that might subject the Contractor to liability under GCC Subclause 33.1, the Employer shall promptly give the Contractor a notice thereof and the Contractor may at its own expense and in the Employer’s name conduct such proceedings or claim and any negotiations for the settlement of any such proceedings or claim.
If the Contractor fails to notify the Employer within 28 days after receipt of such notice that it intends to conduct any such proceedings or claim, then the Employer shall be free to conduct the same on its own behalf.  Unless the Contractor has so failed to notify the Employer within the 28-day period, the Employer shall make no admission that may be prejudicial to the defense of any such proceedings or claim.
The Employer shall, at the Contractor’s request, afford all available assistance to the Contractor in conducting such proceedings or claim, and shall be reimbursed by the Contractor for all reasonable expenses incurred in so doing.
33.3	The Employer shall indemnify and hold harmless the Contractor and its employees, officers, and Subcontractors from any liability for loss of or damage to property of the Employer, other than the Facilities not yet taken over, that is caused by fire, explosion, or any other perils, in excess of the amount recoverable from insurances procured under GCC Clause 34, provided that such fire, explosion, or other perils were not caused by any act or failure of the Contractor.
33.4	The party entitled to the benefit of an indemnity under this GCC Clause 33 shall take all reasonable measures to mitigate any loss or damage which has occurred.  If the party fails to take such measures, the other party’s liabilities shall be correspondingly reduced.
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	34.1	To the extent specified in the Appendix (Insurance Requirements) to the Contract Agreement, the Contractor shall at its expense take out and maintain in effect, or cause to be taken out and maintained in effect, during the performance of the Contract, the insurances set forth below in the sums and with the deductibles and other conditions specified in the said Appendix.  The identity of the insurers and the form of the policies shall be subject to the approval of the Employer, who should not unreasonably withhold such approval.
(a)	Cargo Insurance During Transport
Covering loss or damage occurring while in transit from the Contractor’s or Subcontractor’s works or stores until arrival at the Site, to the Plant (including spare parts therefor) and to the Contractor’s Equipment.
(b)	Installation All Risks Insurance
Covering physical loss or damage to the Facilities at the Site, occurring prior to Completion of the Facilities, with an extended maintenance coverage for the Contractor’s liability in respect of any loss or damage occurring during the Defect Liability Period while the Contractor is on the Site for the purpose of performing its obligations during the Defect Liability Period.
(c)	Third Party Liability Insurance
Covering bodily injury or death suffered by third parties including the Employer’s personnel, and loss of or damage to property occurring in connection with the supply and installation of the Facilities.
(d)	Automobile Liability Insurance
Covering use of all vehicles used by the Contractor or its Subcontractors, whether or not owned by them, in connection with the execution of the Contract.
(e)	Workers’ Compensation
In accordance with the statutory requirements applicable in any country where the Contract or any part thereof is executed.
(f)	Employer’s Liability
In accordance with the statutory requirements applicable in any country where the Contract or any part thereof is executed.
(g)	Other Insurances
Such other insurances as may be specifically agreed upon by the parties hereto as listed in the Appendix (Insurance Requirements) to the Contract Agreement.
34.2	The Employer shall be named as co-insured under all insurance policies taken out by the Contractor pursuant to GCC Subclause 34.1, except for the Third Party Liability, Workers’ Compensation, and Employer’s Liability Insurances, and the Contractor’s Subcontractors shall be named as co-insureds under all insurance policies taken out by the Contractor pursuant to GCC Subclause 34.1 except for the Cargo Insurance During Transport, Workers’ Compensation, and Employer’s Liability Insurances. All insurer’s rights of subrogation against such co-insureds for losses or claims arising out of the performance of the Contract shall be waived under such policies.
34.3	The Contractor shall, in accordance with the provisions of the Appendix (Insurance Requirements) to the Contract Agreement, deliver to the Employer certificates of insurance or copies of the insurance policies as evidence that the required policies are in full force and effect.  The certificates shall provide that no less than 21 days’ notice shall be given to the Employer by insurers prior to cancellation or material modification of a policy.
34.4	The Contractor shall ensure that, where applicable, its Subcontractor(s) shall take out and maintain in effect adequate insurance policies for their personnel and vehicles and for work executed by them under the Contract, unless such Subcontractors are covered by the policies taken out by the Contractor.
34.5	The Employer shall at its expense take out and maintain in effect during the performance of the Contract those insurances specified in the  Appendix (Insurance Requirements) to the Contract Agreement, in the sums and with the deductibles and other conditions specified in the said Appendix.  The Contractor and the Contractor’s Subcontractors shall be named as co-insureds under all such policies.  All insurers’ rights of subrogation against such co-insureds for losses or claims arising out of the performance of the Contract shall be waived under such policies.  The Employer shall deliver to the Contractor satisfactory evidence that the required insurances are in full force and effect.  The policies shall provide that not less than 21 days’ notice shall be given to the Contractor by all insurers prior to any cancellation or material modification of the policies.  If so requested by the Contractor, the Employer shall provide copies of the policies taken out by the Employer under this GCC Subclause 34.5.
34.6	If the Contractor fails to take out and/or maintain in effect the insurances referred to in GCC Subclause 34.1, the Employer may take out and maintain in effect any such insurances and may from time to time deduct from any amount due the Contractor under the Contract any premium that the Employer shall have paid to the insurer, or may otherwise recover such amount as a debt due from the Contractor.  If the Employer fails to take out and/or maintain in effect the insurances referred to in GCC 34.5, the Contractor may take out and maintain in effect any such insurances and may from time to time deduct from any amount due the Employer under the Contract any premium that the Contractor shall have paid to the insurer, or may otherwise recover such amount as a debt due from the Employer.  If the Contractor fails to or is unable to take out and maintain in effect any such insurances, the Contractor shall nevertheless have no liability or responsibility towards the Employer, and the Contractor shall have full recourse against the Employer for any and all liabilities of the Employer herein.
34.7	Unless otherwise provided in the Contract, the Contractor shall prepare and conduct all and any claims made under the policies effected by it pursuant to this GCC Clause 34, and all monies payable by any insurers shall be paid to the Contractor.  The Employer shall give to the Contractor all such reasonable assistance as may be required by the Contractor.  With respect to insurance claims in which the Employer’s interest is involved, the Contractor shall not give any release or make any compromise with the insurer without the prior written consent of the Employer. With respect to insurance claims in which the Contractor’s interest is involved, the Employer shall not give any release or make any compromise with the insurer without the prior written consent of the Contractor.
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	35.1	If, during the execution of the Contract, the Contractor shall encounter on the Site any physical conditions other than climatic conditions, or artificial obstructions that could not have been reasonably foreseen prior to the date of the Contract Agreement by an experienced contractor on the basis of reasonable examination of the data relating to the Facilities including any data as to boring tests, provided by the Employer, and on the basis of information that it could have obtained from a visual inspection of the Site if access thereto was available, or other data readily available to it relating to the Facilities, and if the Contractor determines that it will in consequence of such conditions or obstructions incur additional cost and expense or require additional time to perform its obligations under the Contract that would not have been required if such physical conditions or artificial obstructions had not been encountered, the Contractor shall promptly, and before performing additional work or using additional Plant or Contractor’s Equipment, notify the Project Manager in writing of
(a)	the physical conditions or artificial obstructions on the Site that could not have been reasonably foreseen;
(b)	the additional work and/or Plant and/or Contractor’s Equipment required, including the steps which the Contractor will or proposes to take to overcome such conditions or obstructions;
(c)	the extent of the anticipated delay; and
(d)	the additional cost and expense that the Contractor is likely to incur.
On receiving any notice from the Contractor under this GCC Subclause 35.1, the Project Manager shall promptly consult with the Employer and Contractor and decide upon the actions to be taken to overcome the physical conditions or artificial obstructions encountered.  Following such consultations, the Project Manager shall instruct the Contractor, with a copy to the Employer, of the actions to be taken.
35.2	Any reasonable additional cost and expense incurred by the Contractor in following the instructions from the Project Manager to overcome such physical conditions or artificial obstructions referred to in GCC Subclause 35.1 shall be paid by the Employer to the Contractor as an addition to the Contract Price.
35.3 If the Contractor is delayed or impeded in the performance of the Contract because of any such physical conditions or artificial obstructions referred to in GCC Subclause 35.1, the Time for Completion shall be extended in accordance with GCC Clause 40.
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	36.1	If, after the date 28 days prior to the date of Bid submission, in the country where the Site is located, any law, regulation, ordinance, order or by-law having the force of law is enacted, promulgated, abrogated, or changed, which shall be deemed to include any change in interpretation or application by the competent authorities, that subsequently affects the costs and expenses of the Contractor and/or the Time for Completion, the Contract Price shall be correspondingly increased or decreased, and/or the Time for Completion shall be reasonably adjusted to the extent that the Contractor has thereby been affected in the performance of any of its obligations under the Contract.  Notwithstanding the foregoing, such additional or reduced costs shall not be separately paid or credited if the same has already been accounted for in the price adjustment provisions where applicable, in accordance with the SCC, pursuant to GCC Subclause 11.2.
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	37.1	“Force Majeure” shall mean any event beyond the reasonable control of the Employer or of the Contractor, as the case may be, and which is unavoidable notwithstanding the reasonable care of the party affected, and shall include, without limitation, the following:
(a)	war, hostilities, or warlike operations whether a state of war be declared or not, invasion, act of foreign enemy and civil war;
(b)	rebellion, revolution, insurrection, mutiny, usurpation of civil or military government, conspiracy, riot, civil commotion, and terrorist acts;
(c)	confiscation, nationalization, mobilization, commandeering or requisition by or under the order of any government or de jure or de facto authority or ruler or any other act or failure to act of any local state or national government authority;
(d)	strike, sabotage, lockout, embargo, import restriction, port congestion, lack of usual means of public transportation and communication, industrial dispute, shipwreck, shortage or restriction of power supply, epidemics, quarantine, and plague;
(e)	earthquake, landslide, volcanic activity, fire, flood or inundation, tidal wave, typhoon or cyclone, hurricane, storm, lightning, or other inclement weather condition, nuclear, and pressure waves or other natural or physical disaster; and
(f)	shortage of labor, materials, or utilities where caused by circumstances that are themselves Force Majeure.
37.2	If either party is prevented, hindered, or delayed from or in performing any of its obligations under the Contract by an event of Force Majeure, then it shall notify the other in writing of the occurrence of such event and the circumstances thereof within 14 days after the occurrence of such event.
37.3	The party who has given such notice shall be excused from the performance or punctual performance of its obligations under the Contract for so long as the relevant event of Force Majeure continues and to the extent that such party’s performance is prevented, hindered, or delayed.  The Time for Completion shall be extended in accordance with GCC Clause 40.
37.4	The party or parties affected by the event of Force Majeure shall use reasonable efforts to mitigate the effect thereof upon its or their performance of the Contract and to fulfill its or their obligations under the Contract, but without prejudice to either party’s right to terminate the Contract under GCC Subclauses 37.6 and 38.5.
37.5	No delay or nonperformance by either party hereto caused by the occurrence of any event of Force Majeure shall
(a)	constitute a default or breach of the Contract; or
(b)	give rise to any claim for damages or additional cost or expense occasioned thereby, subject to GCC Subclauses 32.2, 38.3 and 38.4
if and to the extent that such delay or nonperformance is caused by the occurrence of an event of Force Majeure.
37.6	If the performance of the Contract is substantially prevented, hindered, or delayed for a single period of more than 60 days or an aggregate period of more than 120 days on account of one or more events of Force Majeure during the currency of the Contract, the parties will attempt to develop a mutually satisfactory solution, failing which either party may terminate the Contract by giving a notice to the other, but without prejudice to either party’s right to terminate the Contract under GCC Subclause 38.5.
37.7	In the event of termination pursuant to GCC Subclause 37.6, the rights and obligations of the Employer and the Contractor shall be as specified in GCC Subclauses 42.1.2 and 42.1.3.
37.8	Notwithstanding GCC Subclause 37.5, Force Majeure shall not apply to any obligation of the Employer to make payments to the Contractor herein.
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	38.1	“War Risks” shall mean any event specified in paragraphs (a) and (b) of GCC Subclause 37.1 and any explosion or impact of any mine, bomb, shell, grenade, or other projectile, missile, munitions or explosive of war, occurring or existing in or near the country (or countries) where the Site is located.
38.2	Notwithstanding anything contained in the Contract, the Contractor shall have no liability whatsoever for or with respect to
(a)	destruction of or damage to Facilities, Plant, or any part thereof;
(b)	destruction of or damage to property of the Employer or any third party; or
(c)	injury or loss of life
if such destruction, damage, injury or loss of life is caused by any war risks, and the Employer shall indemnify and hold the Contractor harmless from and against any and all claims, liabilities, actions, lawsuits, damages, costs, charges, or expenses arising in consequence of or in connection with the same.
38.3	If the Facilities or any Plant or Contractor’s Equipment or any other property of the Contractor used or intended to be used for the purposes of the Facilities shall sustain destruction or damage by reason of any war risks, the Employer shall pay the Contractor for
(a)	any part of the Facilities or the Plant so destroyed or damaged to the extent not already paid for by the Employer and so far as may be required by the Employer, and as may be necessary for completion of the Facilities;
(b)	replacing or making good any Contractor’s Equipment or other property of the Contractor so destroyed or damaged; and
(c)	replacing or making good any such destruction or damage to the Facilities or the Plant or any part thereof.
If the Employer does not require the Contractor to replace or make good any such destruction or damage to the Facilities, the Employer shall either request a change in accordance with GCC Clause 39, excluding the performance of that part of the Facilities thereby destroyed or damaged or, where the loss, destruction, or damage affects a substantial part of the Facilities, shall terminate the Contract, pursuant to GCC Subclause 42.1.
If the Employer requires the Contractor to replace or make good on any such destruction or damage to the Facilities, the Time for Completion shall be extended in accordance with GCC 40.
38.4	Notwithstanding anything contained in the Contract, the Employer shall pay the Contractor for any increased costs or incidentals to the execution of the Contract that are in any way attributable to, consequent on, resulting from, or in any way connected with any war risks, provided that the Contractor shall as soon as practicable notify the Employer in writing of any such increased cost.
38.5	If during the performance of the Contract any war risks shall occur that financially or otherwise materially affect the execution of the Contract by the Contractor, the Contractor shall use its reasonable efforts to execute the Contract with due and proper consideration given to the safety of its and its Subcontractors’ personnel engaged in the work on the Facilities, provided, however, that if the execution of the work on the Facilities becomes impossible or is substantially prevented for a single period of more than sixty (60) days or an aggregate period of more than one hundred and twenty (120) days on account of any war risks, the parties will attempt to develop a mutually satisfactory solution, failing which either party may terminate the Contract by giving a notice to the other.
38.6	In the event of termination pursuant to GCC Subclauses 38.3 or 38.5, the rights and obligations of the Employer and the Contractor shall be specified in GCC Subclauses 42.1.2 and 42.1.3. 
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	39.1	Introducing a Change
39.1.1	Subject to GCC Subclauses 39.2.5 and 39.2.7, the Employer shall have the right to propose, and subsequently require, that the Project Manager order the Contractor from time to time during the performance of the Contract to make any change, modification, addition, or deletion to, in or from the Facilities hereinafter called “Change,” provided that such Change falls within the general scope of the Facilities and does not constitute unrelated work and that it is technically practicable, taking into account both the state of advancement of the Facilities and the technical compatibility of the Change envisaged with the nature of the Facilities as specified in the Contract.
39.1.2	The Contractor may from time to time during its performance of the Contract propose to the Employer with a copy to the Project Manager, any Change that the Contractor considers necessary or desirable to improve the quality, efficiency, or safety of the Facilities.  The Employer may at its discretion approve or reject any Change proposed by the Contractor, provided that the Employer shall approve any Change proposed by the Contractor to ensure the safety of the Facilities.
39.1.3	Notwithstanding GCC Subclauses 39.1.1 and 39.1.2, no change made necessary because of any default of the Contractor in the performance of its obligations under the Contract shall be deemed to be a Change, and such change shall not result in any adjustment of the Contract Price or the Time for Completion.
39.1.4	The procedure on how to proceed with and execute Changes is specified in GCC Subclauses 39.2 and 39.3, and further details and forms are provided in the Employer’s Requirements (Forms and Procedures).
39.2	Changes Originating from Employer
39.2.1	If the Employer proposes a Change pursuant to GCC Subclause 39.1.1, it shall send to the Contractor a “Request for Change Proposal,” requiring the Contractor to prepare and furnish to the Project Manager as soon as reasonably practicable a “Change Proposal,” which shall include the following:
(a)	brief description of the Change,
(b)	effect on the Time for Completion,
(c)	estimated cost of the Change,
(d)	effect on Functional Guarantees (if any),
(e)	effect on the Facilities, and
(f)	effect on any other provisions of the Contract.
39.2.2	Prior to preparing and submitting the “Change Proposal,” the Contractor shall submit to the Project Manager an “Estimate for Change Proposal,” which shall be an estimate of the cost of preparing and submitting the Change Proposal.
Upon receipt of the Contractor’s Estimate for Change Proposal, the Employer shall do one of the following:
(a)	accept the Contractor’s estimate with instructions to the Contractor to proceed with the preparation of the Change Proposal,
(b)	advise the Contractor of any part of its Estimate for Change Proposal that is unacceptable and request the Contractor to review its estimate
(c)	advise the Contractor that the Employer does not intend to proceed with the Change.
39.2.3	Upon receipt of the Employer’s instruction to proceed under GCC Subclause 39.2.2 (a), the Contractor shall, with proper expedition, proceed with the preparation of the Change Proposal, in accordance with GCC Subclause 39.2.1.
39.2.4	The pricing of any Change shall, as far as practicable, be calculated in accordance with the rates and prices included in the Contract.  If such rates and prices are inequitable, the parties thereto shall agree on specific rates for the valuation of the Change.
39.2.5	If before or during the preparation of the Change Proposal it becomes apparent that the aggregate effect of compliance therewith and with all other Change Orders that have already become binding upon the Contractor under this GCC Clause 39 would be to increase or decrease the Contract Price as originally set forth in Article 2 (Contract Price) of the Contract Agreement by more than 15%, the Contractor may give a written notice of objection thereto prior to furnishing the Change Proposal as aforesaid.  If the Employer accepts the Contractor’s objection, the Employer shall withdraw the proposed Change and shall notify the Contractor in writing thereof.
The Contractor’s failure to so object shall neither affect its right to object to any subsequent requested Changes or Change Orders herein, nor affect its right to take into account, when making such subsequent objection, the percentage increase or decrease in the Contract Price that any Change not objected to by the Contractor represents.
39.2.6	Upon receipt of the Change Proposal, the Employer and the Contractor shall mutually agree upon all matters therein contained.  Within 14 days after such agreement, the Employer shall, if it intends to proceed with the Change, issue the Contractor with a Change Order.
If the Employer is unable to reach a decision within 14 days, it shall notify the Contractor with details of when the Contractor can expect a decision.
If the Employer decides not to proceed with the Change for whatever reason, it shall, within the said period of 14 days, notify the Contractor accordingly. Under such circumstances, the Contractor shall be entitled to reimbursement of all costs reasonably incurred by it in the preparation of the Change Proposal, provided that these do not exceed the amount given by the Contractor in its Estimate for Change Proposal submitted in accordance with GCC Subclause 39.2.2.
39.2.7	If the Employer and the Contractor cannot reach agreement on the price for the Change, an equitable adjustment to the Time for Completion, or any other matters identified in the Change Proposal, the Employer may nevertheless instruct the Contractor to proceed with the Change by issue of a “Pending Agreement Change Order.”
Upon receipt of a Pending Agreement Change Order, the Contractor shall immediately proceed with effecting the Changes covered by such Order.  The parties shall thereafter attempt to reach agreement on the outstanding issues under the Change Proposal.
If the parties cannot reach agreement within 60 days from the date of issue of the Pending Agreement Change Order, then the matter may be referred to the Dispute Board in accordance with the provisions of GCC Subclause 45.3.
39.3	Changes Originating from Contractor
39.3.1	If the Contractor proposes a Change pursuant to GCC Subclause 39.1.2, the Contractor shall submit to the Project Manager a written “Application for Change Proposal,” giving reasons for the proposed Change and including the information specified in GCC Subclause 39.2.1.
Upon receipt of the Application for Change Proposal, the parties shall follow the procedures outlined in GCC Subclauses 39.2.6 and 39.2.7.  However, should the Employer choose not to proceed, the Contractor shall not be entitled to recover the costs of preparing the Application for Change Proposal.
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	40.1	The Time(s) for Completion specified in the SCC shall be extended if the Contractor is delayed or impeded in the performance of any of its obligations under the Contract by reason of any of the following:
(a)	any Change in the Facilities as provided in GCC Clause 39;
(b)	any occurrence of Force Majeure as provided in GCC Clause 37, unforeseen conditions as provided in GCC Clause 35, or other occurrence of any of the matters specified or referred to in paragraphs (a), (b) and (c) of GCC Subclause 32.2;
(c)	any suspension order given by the Employer under GCC Clause 41 hereof or reduction in the rate of progress pursuant to GCC Subclause 41.2; or
(d)	any changes in laws and regulations as provided in GCC Clause 36; or
(e)	any default or breach of the Contract by the Employer, or any activity, act or omission of the Employer, or the Project Manager, or any other contractors employed by the Employer; or
(f)	any other matter specifically mentioned in the Contract; or
(g)	any delay on the part of a sub-contractor, provided such delay is due to a cause for which the Contractor himself would have been entitled to an extension of time under this Subclause
by such period as shall be fair and reasonable in all the circumstances and as shall fairly reflect the delay or impediment sustained by the Contractor.
40.2	Except where otherwise specifically provided in the Contract, the Contractor shall submit to the Project Manager a notice of a claim for an extension of the Time for Completion, together with particulars of the event or circumstance justifying such extension as soon as reasonably practicable after the commencement of such event or circumstance.  As soon as reasonably practicable after receipt of such notice and supporting particulars of the claim, the Employer and the Contractor shall agree upon the period of such extension.  In the event that the Contractor does not accept the Employer’s estimate of a fair and reasonable time extension, the Contractor shall be entitled to refer the matter to a Dispute Board, pursuant to GCC Subclause 45.3.
40.3	The Contractor shall at all times use its reasonable efforts to minimize any delay in the performance of its obligations under the Contract.
	In all cases where the Contractor has given a notice of a claim for an extension of time under GCC 40.2, the Contractor shall consult with the Project Manager in order to determine the steps (if any) which can be taken to overcome or minimize the actual or anticipated delay. The Contractor shall there after comply with all reasonable instructions, which the Project Manager shall give in order to minimize such delay. If compliance with such instructions shall cause the Contractor to incur extra costs and the Contractor is entitled to an extension of time under GCC 40.1, the amount of such extra costs shall be added to the Contract Price.
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	41.1	The Employer may request the Project Manager, by notice to the Contractor, to order the Contractor to suspend performance of any or all of its obligations under the Contract.  Such notice shall specify the obligation of which performance is to be suspended, the effective date of the suspension and the reasons therefor.  The Contractor shall thereupon suspend performance of such obligation, except those obligations necessary for the care or preservation of the Facilities, until ordered in writing to resume such performance by the Project Manager.
If, by virtue of a suspension order given by the Project Manager, other than by reason of the Contractor’s default or breach of the Contract, the Contractor’s performance of any of its obligations is suspended for an aggregate period of more than 90 days, then at any time thereafter and provided that at that time such performance is still suspended, the Contractor may give a notice to the Project Manager requiring that the Employer shall, within 28 days of receipt of the notice, order the resumption of such performance or request and subsequently order a change in accordance with GCC Clause 39, excluding the performance of the suspended obligations from the Contract.
If the Employer fails to do so within such period, the Contractor may, by a further notice to the Project Manager, elect to treat the suspension, where it affects a part only of the Facilities, as a deletion of such part in accordance with GCC Clause 39 or, where it affects the whole of the Facilities, as termination of the Contract under GCC Subclause 42.1.
41.2	If
(a)	the Employer has failed to pay the Contractor any sum due under the Contract within the specified period, has failed to approve any invoice or supporting documents without just cause pursuant to the  Appendix (Terms and Procedures of Payment) to the Contract Agreement, or commits a substantial breach of the Contract, the Contractor may give a notice to the Employer that requires payment of such sum, with interest thereon as stipulated in GCC Subclause 12.3, requires approval of such invoice or supporting documents, or specifies the breach and requires the Employer to remedy the same, as the case may be. If the Employer fails to pay such sum together with such interest, fails to approve such invoice or supporting documents or give its reasons for withholding such approval, or fails to remedy the breach or take steps to remedy the breach within 14 days after receipt of the Contractor’s notice; or
(b)	the Contractor is unable to carry out any of its obligations under the Contract for any reason attributable to the Employer, including but not limited to the Employer’s failure to provide possession of or access to the Site or other areas in accordance with GCC Subclause 10.2, or failure to obtain any governmental permit necessary for the execution and/or completion of the Facilities,
then the Contractor may by 14 days’ notice to the Employer suspend performance of all or any of its obligations under the Contract, or reduce the rate of progress.
41.3	If the Contractor’s performance of its obligations is suspended, or the rate of progress is reduced pursuant to this GCC Clause 41, then the Time for Completion shall be extended in accordance with GCC Subclause 40.1, and any and all additional costs or expenses incurred by the Contractor as a result of such suspension or reduction shall be paid by the Employer to the Contractor in addition to the Contract Price, except in the case of suspension order or reduction in the rate of progress by reason of the Contractor’s default or breach of the Contract.
41.4	During the period of suspension, the Contractor shall not remove from the Site any Plant, any part of the Facilities or any Contractor’s Equipment, without the prior written consent of the Employer.
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	42.1	Termination for Employer’s Convenience
42.1.1	The Employer may at any time terminate the Contract for any reason by giving the Contractor a notice of termination that refers to this GCC Subclause 42.1.
42.1.2	Upon receipt of the notice of termination under GCC Subclause 42.1.1, the Contractor shall, either immediately or upon the date specified in the notice of termination,
(a)	cease all further work, except for such work as the Employer may specify in the notice of termination for the sole purpose of protecting that part of the Facilities already executed, or any work required to leave the Site in a clean and safe condition;
(b)	terminate all subcontracts, except those to be assigned to the Employer pursuant to paragraph (d) (ii) below;
(c)	remove all Contractor’s Equipment from the Site, repatriate the Contractor’s and its Subcontractors’ personnel from the Site, remove from the Site any wreckage, rubbish and debris of any kind, and leave the whole of the Site in a clean and safe condition; and
(d)	subject to the payment specified in GCC Subclause 42.1.3, 
(i)	deliver to the Employer the parts of the Facilities executed by the Contractor up to the date of termination;
(ii)	to the extent legally possible, assign to the Employer all right, title and benefit of the Contractor to the Facilities and to the Plant as of the date of termination, and, as may be required by the Employer, in any subcontracts concluded between the Contractor and its Subcontractors; and
(iii)	deliver to the Employer all non-proprietary drawings, specifications and other documents prepared by the Contractor or its Subcontractors as at the date of termination in connection with the Facilities.
42.1.3	In the event of termination of the Contract under GCC Subclause 42.1.1, the Employer shall pay to the Contractor the following amounts:
(a)	the Contract Price, properly attributable to the parts of the Facilities executed by the Contractor as of the date of termination;
(b)	the costs reasonably incurred by the Contractor in the removal of the Contractor’s Equipment from the Site and in the repatriation of the Contractor’s and its Subcontractors’ personnel;
(c)	any amounts to be paid by the Contractor to its Subcontractors in connection with the termination of any subcontracts, including any cancellation charges;
(d)	costs incurred by the Contractor in protecting the Facilities and leaving the Site in a clean and safe condition pursuant to paragraph (a) of GCC Subclause 42.1.2; and
(e)	the cost of satisfying all other obligations, commitments and claims that the Contractor may in good faith have undertaken with third parties in connection with the Contract and that are not covered by paragraphs (a) through (d) above.
42.2	Termination for Contractor’s Default
42.2.1	The Employer, without prejudice to any other rights or remedies it may possess, may terminate the Contract forthwith in the following circumstances by giving a notice of termination and its reasons therefor to the Contractor, referring to this GCC Subclause 42.2:
(a)	if the Contractor becomes bankrupt or insolvent, has a receiving order issued against it, compounds with its creditors, or, if the Contractor is a corporation, a resolution is passed or order is made for its winding up, other than a voluntary liquidation for the purposes of amalgamation or reconstruction, a receiver is appointed over any part of its undertaking or assets, or if the Contractor takes or suffers any other analogous action in consequence of debt;
(b)	if the Contractor assigns or transfers the Contract or any right or interest therein in violation of the provision of GCC Clause 43; and
(c)	if the Contractor, in the judgment of the Employer has engaged in corrupt or fraudulent practices, as defined in GCC Clause 6, in competing for or in executing the Contract.
42.2.2	If the Contractor
(a)	has abandoned or repudiated the Contract;
(b)	has without valid reason failed to commence work on the Facilities promptly or has suspended, other than pursuant to GCC Subclause 41.2, the progress of Contract performance for more than 28 days after receiving a written instruction from the Employer to proceed;
(c)	persistently fails to execute the Contract in accordance with the Contract or persistently neglects to carry out its obligations under the Contract without just cause;
(d)	refuses or is unable to provide sufficient materials, services or labor to execute and complete the Facilities in the manner specified in the program furnished under GCC Subclause 18.2  at rates of progress that give reasonable assurance to the Employer that the Contractor can attain Completion of the Facilities by the Time for Completion as extended;
then the Employer may, without prejudice to any other rights it may possess under the Contract, give a notice to the Contractor, stating the nature of the default and requiring the Contractor to remedy the same.  If the Contractor fails to remedy or to take steps to remedy the same within 14 days of its receipt of such notice, then the Employer may terminate the Contract forthwith by giving a notice of termination to the Contractor that refers to this GCC Subclause 42.2.
42.2.3	Upon receipt of the notice of termination under GCC Subclauses 42.2.1 or 42.2.2, the Contractor shall, either immediately or upon such date as is specified in the notice of termination,
(a)	cease all further work, except for such work as the Employer may specify in the notice of termination for the sole purpose of protecting that part of the Facilities already executed, or any work required to leave the Site in a clean and safe condition;
(b)	terminate all subcontracts, except those to be assigned to the Employer pursuant to paragraph (d) below;
(c)	deliver to the Employer the parts of the Facilities executed by the Contractor up to the date of termination;
(d)	to the extent legally possible, assign to the Employer all right, title and benefit of the Contractor to the  Facilities and to the Plant as of the date of termination, and, as may be required by the Employer, in any subcontracts concluded between the Contractor and its Subcontractors; and
(e)	deliver to the Employer all drawings, specifications and other documents prepared by the Contractor or its Subcontractors as of the date of termination in connection with the Facilities.
42.2.4	The Employer may enter upon the Site, expel the Contractor, and complete the Facilities itself or by employing any third party.  The Employer may, to the exclusion of any right of the Contractor over the same, take over and use with the payment of a fair rental rate to the Contractor, with all the maintenance costs to the account of the Employer and with an indemnification by the Employer for all liability including damage or injury to persons arising out of the Employer’s use of such equipment, any Contractor’s Equipment owned by the Contractor and on the Site in connection with the Facilities for such reasonable period as the Employer considers expedient for the supply and installation of the Facilities.
Upon completion of the Facilities or at such earlier date as the Employer thinks appropriate, the Employer shall give notice to the Contractor that such Contractor’s Equipment will be returned to the Contractor at or near the Site and shall return such Contractor’s Equipment to the Contractor in accordance with such notice.  The Contractor shall thereafter without delay and at its cost remove or arrange removal of the same from the Site.
42.2.5	Subject to GCC Subclause 42.2.6, the Contractor shall be entitled to be paid the Contract Price attributable to the Facilities executed as of the date of termination, the value of any unused or partially used Plant on the Site, and the costs, if any, incurred in protecting the Facilities and in leaving the Site in a clean and safe condition pursuant to paragraph (a) of GCC Subclause 42.2.3.  Any sums due the Employer from the Contractor accruing prior to the date of termination shall be deducted from the amount to be paid to the Contractor under this Contract.
42.2.6	If the Employer completes the Facilities, the cost of completing the Facilities by the Employer shall be determined.
If the sum that the Contractor is entitled to be paid, pursuant to GCC Subclause 42.2.5, plus the reasonable costs incurred by the Employer in completing the Facilities, exceeds the Contract Price, the Contractor shall be liable for such excess.
If such excess is greater than the sums due the Contractor under GCC Subclause 42.2.5, the Contractor shall pay the balance to the Employer, and if such excess is less than the sums due the Contractor under GCC Subclause 42.2.5, the Employer shall pay the balance to the Contractor.
The Employer and the Contractor shall agree, in writing, on the computation described above and the manner in which any sums shall be paid.

42.3	Termination by Contractor
42.3.1	If
(a)	the Employer has failed to pay the Contractor any sum due under the Contract within the specified period, has failed to approve any invoice or supporting documents without just cause pursuant to the  Appendix (Terms and Procedures of Payment) to the Contract Agreement, or commits a substantial breach of the Contract, the Contractor may give a notice to the Employer that requires payment of such sum, with interest thereon as stipulated in GCC Subclause 12.3, requires approval of such invoice or supporting documents, or specifies the breach and requires the Employer to remedy the same, as the case may be.  If the Employer fails to pay such sum together with such interest, fails to approve such invoice or supporting documents or give its reasons for withholding such approval, fails to remedy the breach or take steps to remedy the breach within 14 days after receipt of the Contractor’s notice; or
(b)	the Contractor is unable to carry out any of its obligations under the Contract for any reason attributable to the Employer, including but not limited to the Employer’s failure to provide possession of or access to the Site or other areas or failure to obtain any governmental permit necessary for the execution and/or completion of the Facilities;
then the Contractor may give a notice to the Employer thereof, and if the Employer has failed to pay the outstanding sum, to approve the invoice or supporting documents, to give its reasons for withholding such approval, or to remedy the breach within 28 days of such notice, or if the Contractor is still unable to carry out any of its obligations under the Contract for any reason attributable to the Employer within 28 days of the said notice, the Contractor may by a further notice to the Employer referring to this GCC Subclause 42.3.1, forthwith terminate the Contract.
42.3.2	The Contractor may terminate the Contract forthwith by giving a notice to the Employer to that effect, referring to this GCC Subclause 42.3.2, if the Employer becomes bankrupt or insolvent, has a receiving order issued against it, compounds with its creditors, or, being a corporation, if a resolution is passed or order is made for its winding up (other than a voluntary liquidation for the purposes of amalgamation or reconstruction), a receiver is appointed over any part of its undertaking or assets, or if the Employer takes or suffers any other analogous action in consequence of debt.
42.3.3	If the Contract is terminated under GCC Subclauses 42.3.1 or 42.3.2, then the Contractor shall immediately
(a)	cease all further work, except for such work as may be necessary for the purpose of protecting that part of the Facilities already executed, or any work required to leave the Site in a clean and safe condition;
(b)	terminate all subcontracts, except those to be assigned to the Employer pursuant to paragraph (d) (ii);
(c)	remove all Contractor’s Equipment from the Site and repatriate the Contractor’s and its Subcontractors’ personnel from the Site; and
(d)	subject to the payment specified in GCC Subclause 42.3.4, 
(i)	deliver to the Employer the parts of the Facilities executed by the Contractor up to the date of termination;
(ii)	to the extent legally possible, assign to the Employer all right, title and benefit of the Contractor to the Facilities and to the Plant as of the date of termination, and, as may be required by the Employer, in any subcontracts concluded between the Contractor and its Subcontractors; and
(iii)	deliver to the Employer all drawings, specifications and other documents prepared by the Contractor or its Subcontractors as of the date of termination in connection with the Facilities.
42.3.4	If the Contract is terminated under GCC Subclauses 42.3.1 or 42.3.2, the Employer shall pay to the Contractor all payments specified in GCC Subclause 42.1.3, and reasonable compensation for all loss, except for loss of profit, or damage sustained by the Contractor arising out of, in connection with or in consequence of such termination.
42.3.5	Termination by the Contractor pursuant to this GCC Subclause 42.3 is without prejudice to any other rights or remedies of the Contractor that may be exercised in lieu of or in addition to rights conferred by GCC Subclause 42.3.
42.4	In this GCC Clause 42, the expression “Facilities executed” shall include all work executed, Installation Services provided, and all Plant acquired, or subject to a legally binding obligation to purchase, by the Contractor and used or intended to be used for the purpose of the Facilities, up to and including the date of termination.
42.5	In this GCC Clause 42, in calculating any monies due from the Employer to the Contractor, account shall be taken of any sum previously paid by the Employer to the Contractor under the Contract, including any advance payment paid pursuant to the Appendix (Terms and Procedures of Payment) to the Contract Agreement.
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	43.1	Neither the Employer nor the Contractor shall, without the express prior written consent of the other party which consent shall not be unreasonably withheld, assign to any third party the Contract or any part thereof, or any right, benefit, obligation or interest therein or thereunder, except that the Contractor shall be entitled to assign either absolutely or by way of charge any monies due and payable to it or that may become due and payable to it under the Contract.
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	44.1	If the Contractor considers himself to be entitled to any extension of the Time for Completion and/or any additional payment, under any Clause of these Conditions or otherwise in connection with the Contract, the Contractor shall submit a notice to the Project Manager, describing the event or circumstance giving rise to the claim. The notice shall be given as soon as practicable, and not later than 28 days after the Contractor became aware, or should have become aware, of the event or circumstance. 
If the Contractor fails to give notice of a claim within such period of 28 days, the Time for Completion shall not be extended, the Contractor shall not be entitled to additional payment, and the Employer shall be discharged from all liability in connection with the claim. Otherwise, the following provisions of this Subclause shall apply.
The Contractor shall also submit any other notices, which are required by the Contract, and supporting particulars for the claim, all as relevant to such event or circumstance.
The Contractor shall keep such contemporary records as may be necessary to substantiate any claim, either on the Site or at another location acceptable to the Project Manager. Without admitting the Employer’s liability, the Project Manager may, after receiving any notice under this Subclause, monitor the record keeping and/or instruct the Contractor to keep further contemporary records. The Contractor shall permit the Project Manager to inspect all these records, and shall (if instructed) submit copies to the Project Manager.
Within 42 days after the Contractor became aware (or should have become aware) of the event or circumstance giving rise to the claim, or within such other period as may be proposed by the Contractor and approved by the Project Manager, the Contractor shall send to the Project Manager a fully detailed claim, which includes full supporting particulars of the basis of the claim and of the extension of time and/or additional payment claimed. If the event or circumstance giving rise to the claim has a continuing effect,
(a) this fully detailed claim shall be considered as interim;
(b) the Contractor shall send further interim claims at monthly intervals, giving the accumulated delay and/or amount claimed, and such further particulars as the Project Manager may reasonably require; and
(c) the Contractor shall send a final claim within 28 days after the end of the effects resulting from the event or circumstance, or within such other period as may be proposed by the Contractor and approved by the Project Manager.
Within 42 days after receiving a claim or any further particulars supporting a previous claim, or within such other period as may be proposed by the Project Manager and approved by the Contractor, the Project Manager shall respond with approval, or with disapproval and detailed comments. He may also request any necessary further particulars, but shall nevertheless give his response on the principles of the claim within such time.
Each payment certificate shall include such amounts for any claim as have been reasonably substantiated as due under the relevant provision of the Contract. Unless and until the particulars supplied are sufficient to substantiate the whole of the claim, the Contractor shall only be entitled to payment for such part of the claim as he has been able to substantiate.
The Project Manager shall agree with the Contractor or estimate: (i) the extension (if any) of the Time for Completion (before or after its expiry) in accordance with GCC Clause 40, and/or (ii) the additional payment (if any) to which the Contractor is entitled under the Contract.
The requirements of this Subclause are in addition to those of any other Subclause, which may apply to a claim. If the Contractor fails to comply with this or another Subclause in relation to any claim, any extension of time and/or additional payment shall take account of the extent (if any) to which the failure has prevented or prejudiced proper investigation of the claim, unless the claim is excluded under the second paragraph of this Subclause. 
In the event that the Contractor and the Employer cannot agree on any matter relating to a claim, either party may refer the matter to the Dispute Board pursuant to GCC 45 hereof.
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	45.1	Appointment of the Dispute Board
Disputes shall be referred to a Dispute Board for decision in accordance with GCC Subclause 45.3. The Parties shall appoint a Dispute Board by the date stated in the SCC.
The Dispute Board shall comprise, as stated in the SCC, either one or three suitably qualified persons (“the members”), each of whom shall be fluent in the language for communication defined in the Contract and shall be a professional experienced in the type of activities involved in the performance of the Contract and with the interpretation of contractual documents. If the number is not so stated and the Parties do not agree otherwise, the Dispute Board shall comprise three persons, one of whom shall serve as chairman.
If the Parties have not jointly appointed the Dispute Board 21 days before the date stated in the SCC and the Dispute Board is to comprise three persons, each Party shall nominate one member for the approval of the other Party. The first two members shall recommend and the Parties shall agree upon the third member, who shall act as chairman.
However, if a list of potential members is included in the SCC, the members shall be selected from those on the list, other than anyone who is unable or unwilling to accept appointment to the Dispute Board.
The agreement between the Parties and either the sole member or each of the three members shall incorporate by reference the General Conditions of Dispute Board Agreement contained in the Appendix to these General Conditions, with such amendments as are agreed between them.
The terms of the remuneration of either the sole member or each of the three members, including the remuneration of any expert whom the Dispute Board consults, shall be mutually agreed upon by the Parties when agreeing the terms of appointment of the member or such expert (as the case may be). Each Party shall be responsible for paying one-half of this remuneration.
If a member declines to act or is unable to act as a result of death, disability, resignation or termination of appointment, a replacement shall be appointed in the same manner as the replaced person was required to have been nominated or agreed upon, as described in this Subclause.
The appointment of any member may be terminated by mutual agreement of both Parties, but not by the Employer or the Contractor acting alone. Unless otherwise agreed by both Parties, the appointment of the Dispute Board (including each member) shall expire when the Operational Acceptance Certificate has been issued in accordance with GCC Clause 25.3.

	
	45.2	Failure to Agree Dispute Board
If any of the following conditions apply, namely:
1. the Parties fail to agree upon the appointment of the sole member of the Dispute Board by the date stated in the first paragraph of GCC Subclause 45.1; 
1. either Party fails to nominate a member (for approval by the other Party) of a Dispute Board of three persons by such date;
1. the Parties fail to agree upon the appointment of the third member (to act as chairman) of the Dispute Board by such date; or
1. the Parties fail to agree upon the appointment of a replacement person within 42 days after the date on which the sole member or one of the three members declines to act or is unable to act as a result of death, disability, resignation, or termination of appointment;
then the appointing entity or official named in the SCC shall, upon the request of either or both of the Parties and after due consultation with both Parties, appoint this member of the Dispute Board. This appointment shall be final and conclusive. Each Party shall be responsible for paying one-half of the remuneration of the appointing entity or official.

	
	45.3	Obtaining Dispute Board’s Decision
If a dispute (of any kind whatsoever) arises between the Parties in connection with the performance of the Contract, including any dispute as to any certificate, determination, instruction, opinion or valuation of the Project Manager, either Party may refer the dispute in writing to the Dispute Board for its decision, with copies to the other Party and the Project Manager. Such reference shall state that it is given under this Subclause.
For a Dispute Board of three persons, the Dispute Board shall be deemed to have received such reference on the date when it is received by the chairman of the Dispute Board.
Both Parties shall promptly make available to the Dispute Board all such additional information, further access to the Site, and appropriate facilities, as the Dispute Board may require for the purposes of making a decision on such dispute. The Dispute Board shall be deemed to be not acting as arbitrator(s).
Within 84 days after receiving such reference, or within such other period as may be proposed by the Dispute Board and approved by both Parties, the Dispute Board shall give its decision, which shall be reasoned and shall state that it is given under this Subclause. The decision shall be binding on both Parties, who shall promptly give effect to it unless and until it shall be revised in an amicable settlement or an arbitral award as described below. Unless the Contract has already been abandoned, repudiated or terminated, the Contractor shall continue to proceed with the performance of the Facilities in accordance with the Contract.
If either Party is dissatisfied with the Dispute Board’s decision, then either Party may, within 28 days after receiving the decision, give notice to the other Party of its dissatisfaction and intention to commence arbitration. If the Dispute Board fails to give its decision within the period of 84 days (or as otherwise approved) after receiving such reference, then either Party may, within 28 days after this period has expired, give notice to the other Party of its dissatisfaction and intention to commence arbitration.
In either event, this notice of dissatisfaction shall state that it is given under this Subclause, and shall set out the matter in dispute and the reason(s) for dissatisfaction. Except as stated in GCC Subclauses 45.6 and 45.7, neither Party shall be entitled to commence arbitration of a dispute unless a notice of dissatisfaction has been given in accordance with this Subclause.
If the Dispute Board has given its decision as to a matter in dispute to both Parties, and no notice of dissatisfaction has been given by either Party within 28 days after it received the Dispute Board’s decision, then the decision shall become final and binding upon both Parties.

	
	45.4	Amicable Settlement 
Where notice of dissatisfaction has been given under GCC Subclause 45.3 above, both Parties shall attempt to settle the dispute amicably before the commencement of arbitration. However, unless both Parties agree otherwise, arbitration may be commenced on or after the fifty-sixth day after the day on which notice of dissatisfaction and intention to commence arbitration was given, even if no attempt at amicable settlement has been made.

	
	45.5	Arbitration
Unless settled amicably, any dispute in respect of which the Dispute Board’s decision (if any) has not become final and binding shall be finally settled by international arbitration. Unless otherwise agreed by both Parties,
(a)	arbitration proceedings shall be conducted as stated in the Special Conditions;
(b)	if no arbitration proceedings is so stated, the dispute shall be finally settled by institutional arbitration under the Rules of Arbitration of the International Chamber of Commerce;
(c)	the dispute shall be settled by three arbitrators; and
(d)	the arbitration shall be conducted in the language for communications defined in GCC Subclause 5.3.
The arbitrator(s) shall have full power to open up, review and revise any certificate, determination, instruction, opinion or valuation of the Project Manager, and any decision of the Dispute Board, relevant to the dispute. Nothing shall disqualify the Project Manager from being called as a witness and giving evidence before the arbitrator(s) on any matter whatsoever relevant to the dispute.
Neither Party shall be limited in the proceedings before the arbitrator(s) to the evidence or arguments previously put before the Dispute Board to obtain its decision, or to the reasons for dissatisfaction given in its notice of dissatisfaction. Any decision of the Dispute Board shall be admissible in evidence in the arbitration.
Arbitration may be commenced prior to or after completion of the Works. The obligations of the Parties, the Project Manager and the Dispute Board shall not be altered by reason of any arbitration being conducted during the progress of the Works.

	
	45.6	Failure to Comply with Dispute Board’s Decision
In the event that a Party fails to comply with a Dispute Board decision which has become final and binding, then the other Party may, without prejudice to any other rights it may have, refer the failure itself to arbitration under GCC Subclause 45.5. GCC Subclauses 45.3 and 45.4 shall not apply to this reference.

	
	45.7	Expiry of Dispute Board’s Appointment
If a dispute arises between the Parties in connection with the performance of the Contract, and there is no Dispute Board in place, whether by reason of the expiry of the Dispute Board’s appointment or otherwise,
(a)	GCC Subclauses 45.3 and 45.4 shall not apply, and
(b)	the dispute may be referred directly to arbitration under GCC Subclause 45.5.




APPENDIX A
General Conditions of Dispute Board Agreement

1	Definitions
Each “Dispute Board Agreement” is a tripartite agreement by and between
(a) 	the “Employer”;
(b) 	the “Contractor”; and
(c) 	the “Member” who is defined in the Dispute Board Agreement as being
(i)	the sole member of the "Dispute Board" and, where this is the case, all references to the “Other Members” do not apply; or
(ii)	one of the three persons who are jointly called the “Dispute Board” and, where this is the case, the other two persons are called the “Other Members”.
The Employer and the Contractor have entered (or intend to enter) into a contract, which is called the "Contract" and is defined in the Dispute Board Agreement, which incorporates this Appendix. In the Dispute Board Agreement, words and expressions which are not otherwise defined shall have the meanings assigned to them in the Contract.
2	General Provisions
Unless otherwise stated in the Dispute Board Agreement, it shall take effect on the latest of the following dates:
(a)	the Commencement Date defined in the Contract;
(b)	when the Employer, the Contractor and the Member have each signed the Dispute Board Agreement; or
(c)	when the Employer, the Contractor and each of the Other Members (if any) have respectively each signed a dispute board agreement.
This employment of the Member is a personal appointment. At any time, the Member may give not less than 70 days’ notice of resignation to the Employer and to the Contractor, and the Dispute Board Agreement shall terminate upon the expiry of this period.
3	Warranties
The Member warrants and agrees that he/she is and shall be impartial and independent of the Employer, the Contractor and the Project Manager. The Member shall promptly disclose, to each of them and to the Other Members (if any), any fact or circumstance which might appear inconsistent with his/her warranty and agreement of impartiality and independence.
When appointing the Member, the Employer and the Contractor relied upon the Member’s representations that he/she is
(a)	experienced in the work, which the Contractor is to carry out under the Contract,
(b)	experienced in the interpretation of contract documentation, and
(c)	fluent in the language for communications defined in the Contract.
4	General Obligations of the Member
The Member shall
(a)	have no interest financial or otherwise in the Employer, the Contractor or the Project Manager, nor any financial interest in the Contract except for payment under the Dispute Board Agreement;
(b)	not previously have been employed as a consultant or otherwise by the Employer, the Contractor, or the Project Manager, except in such circumstances as were disclosed in writing to the Employer and the Contractor before they signed the Dispute Board Agreement;
(c)	have disclosed in writing to the Employer, the Contractor, and the Other Members (if any), before entering into the Dispute Board Agreement and to his/her best knowledge and recollection, any professional or personal relationships with any director, officer, or employee of the Employer, the Contractor, or the Project Manager, and any previous involvement in the overall project of which the Contract forms part;
(d)	not, for the duration of the Dispute Board Agreement, be employed as a consultant or otherwise by the Employer, the Contractor, or the Project Manager, except as may be agreed in writing by the Employer, the Contractor, and the Other Members (if any);
(e)	comply with the annexed procedural rules and with GCC Subclause 45.3;
(f)	not give advice to the Employer, the Contractor, the Employer’s Personnel, or the Contractor’s Personnel concerning the conduct of the Contract, other than in accordance with the annexed procedural rules;
(g)	not while a Member enter into discussions or make any agreement with the Employer, the Contractor, or the Project Manager regarding employment by any of them, whether as a consultant or otherwise, after ceasing to act under the Dispute Board Agreement;
(h)	ensure his/her availability for all site visits and hearings as are necessary;
(i)	become conversant with the Contract and with the progress of the Facilities (and of any other parts of the project of which the Contract forms part) by studying all documents received, which shall be maintained in a current working file;
(j)	treat the details of the Contract and all the Dispute Board’s activities and hearings as private and confidential, and not publish or disclose them without the prior written consent of the Employer, the Contractor, and the Other Members (if any); and
(k)	be available to give advice and opinions on any matter relevant to the Contract when requested by both the Employer and the Contractor, subject to the agreement of the Other Members (if any).

5	General Obligations of the Employer and the Contractor
The Employer, the Contractor, the Employer’s Personnel and the Contractor’s Personnel shall not request advice from or consultation with the Member regarding the Contract, otherwise than in the normal course of the Dispute Board’s activities under the Contract and the Dispute Board Agreement. The Employer and the Contractor shall be responsible for compliance with this provision, by the Employer’s Personnel and the Contractor’s Personnel respectively.
The Employer and the Contractor undertake to each other and to the Member that the Member shall not, except as otherwise agreed in writing by the Employer, the Contractor, the Member and the Other Members (if any) 
(a)	be appointed as an arbitrator in any arbitration under the Contract; 
(b)	be called as a witness to give evidence concerning any dispute before arbitrator(s) appointed for any arbitration under the Contract; or 
(c)	be liable for any claims for anything done or omitted in the discharge or purported discharge of the Member’s functions, unless the act or omission is shown to have been in bad faith.
The Employer and the Contractor hereby jointly and severally indemnify and hold the Member harmless against and from claims from which he is relieved from liability under the preceding paragraph.
Whenever the Employer or the Contractor refers a dispute to the Dispute Board under GCC Subclause 45.3, which will require the Member to make a site visit and attend a hearing, the Employer or the Contractor shall provide appropriate security for a sum equivalent to the reasonable expenses to be incurred by the Member. No account shall be taken of any other payments due or paid to the Member.
6	Payment
The Member shall be paid as follows, in the currency named in the Dispute Board Agreement:
(a)	a retainer fee per calendar month, which shall be considered as payment in full for
(i)	being available on 28 days’ notice for all site visits and hearings;
(ii)	becoming and remaining conversant with all project developments and maintaining relevant files;
(iii)	all office and overhead expenses including secretarial services, photocopying and office supplies incurred in connection with his duties; and
(iv)	all services performed hereunder except those referred to in sub-paragraphs (b) and (c) of this Clause.
	The retainer fee shall be paid with effect from the last day of the calendar month in which the Dispute Board Agreement becomes effective; until the last day of the calendar month in which the Taking-Over Certificate is issued for the whole of the Works.
	With effect from the first day of the calendar month following the month in which Taking-Over Certificate is issued for the whole of the Works, the retainer fee shall be reduced by one-third. This reduced fee shall be paid until the first day of the calendar month in which the Member resigns or the Dispute Board Agreement is otherwise terminated.
(b)	a daily fee, which shall be considered as payment in full for
(i)	each day or part of a day up to a maximum of 2 days’ travel time in each direction for the journey between the Member’s home and the site, or another location of a meeting with the Other Members (if any);
(ii)	each working day on site visits, hearings, or preparing decisions; and
(iii)	each day spent reading submissions in preparation for a hearing.
(c)	all reasonable expenses, including necessary travel expenses (air fare in less than first class, hotel and subsistence and other direct travel expenses) incurred in connection with the Member’s duties, as well as the cost of telephone calls, courier charges, facsimiles, and telexes, and use of the internet: a receipt shall be required for each item in excess of 5%  of the daily fee referred to in sub-paragraph (b) of this Clause;
(d)	any taxes properly levied in the Country on payments made to the Member (unless a national or permanent resident of the Country) under this Clause 6.
	The retainer and daily fees shall be as specified in the Dispute Board Agreement. Unless it specifies otherwise, these fees shall remain fixed for the first 24 calendar months, and shall thereafter be adjusted by agreement between the Employer, the Contractor and the Member, at each anniversary of the date on which the Dispute Board Agreement became effective.
	If the parties fail to agree on the retainer fee or the daily fee, the appointing entity or official named in the SCC shall determine the amount of the fees to be used.
	The Member shall submit invoices for payment of the monthly retainer and air fares quarterly in advance. Invoices for other expenses and for daily fees shall be submitted following the conclusion of a site visit or hearing. All invoices shall be accompanied by a brief description of activities performed during the relevant period and shall be addressed to the Contractor.
	The Contractor shall pay each of the Member’s invoices in full within 56 calendar days after receiving each invoice and shall apply to the Employer (in the Statements under the Contract) for reimbursement of one-half of the amounts of these invoices. The Employer shall then pay the Contractor in accordance with the Contract.
	If the Contractor fails to pay to the Member the amount to which he/she is entitled under the Dispute Board Agreement, the Employer shall pay the amount due to the Member and any other amount which may be required to maintain the operation of the Dispute Board; and without prejudice to the Employer’s rights or remedies. In addition to all other rights arising from this default, the Employer shall be entitled to reimbursement of all sums paid in excess of one-half of these payments, plus all costs of recovering these sums and financing charges calculated at the rate specified in accordance with GCC Subclause 12.3.
	If the Member does not receive payment of the amount due within 70 days after submitting a valid invoice, the Member may (i) suspend his/her services (without notice) until the payment is received, and/or (ii) resign his/her appointment by giving notice under Clause 7.

7	Termination
At any time: (i) the Employer and the Contractor may jointly terminate the Dispute Board Agreement by giving 42 days’ notice to the Member, or (ii) the Member may resign as provided for in Clause 2.
If the Member fails to comply with the Dispute Board Agreement, the Employer and the Contractor may, without prejudice to their other rights, terminate it by notice to the Member. The notice shall take effect when received by the Member.
If the Employer or the Contractor fails to comply with the Dispute Board Agreement, the Member may, without prejudice to his other rights, terminate it by notice to the Employer and the Contractor. The notice shall take effect when received by them both.
Any such notice, resignation and termination shall be final and binding on the Employer, the Contractor and the Member. However, a notice by the Employer or the Contractor, but not by both, shall be of no effect.
8	Default of the Member
If the Member fails to comply with any of his obligations under Clause 4 concerning his impartiality or independence in relation to the Employer or the Contractor, he/she shall not be entitled to any fees or expenses hereunder and shall, without prejudice to their other rights, reimburse each of the Employer and the Contractor for any fees and expenses received by the Member and the Other Members (if any), for proceedings or decisions (if any) of the Dispute Board which are rendered void or ineffective by the said failure to comply.
9	Disputes
Any dispute or claim arising out of or in connection with this Dispute Board Agreement, or the breach, termination or invalidity thereof, shall be finally settled by institutional arbitration. If no other arbitration institute is agreed, the arbitration shall be conducted under the Rules of Arbitration of the International Chamber of Commerce by one arbitrator appointed in accordance with these Rules of Arbitration.

Annex  - DISPUTE BOARD GUIDELINES
1. 	Unless otherwise agreed by the Employer and the Contractor, the Dispute Board shall visit the site at intervals of not more than 140 days, including times of critical construction events, at the request of either the Employer or the Contractor. Unless otherwise agreed by the Employer, the Contractor, and the Dispute Board, the period between consecutive visits shall not be less than 70 days, except as required to convene a hearing as described below.
2.	The timing of and agenda for each site visit shall be as agreed jointly by the Dispute Board, the Employer, and the Contractor, or in the absence of agreement, shall be decided by the Dispute Board. The purpose of site visits is to enable the Dispute Board to become and remain acquainted with the progress of the Works and of any actual or potential problems or claims, and, as far as reasonable, to prevent potential problems or claims from becoming disputes.
3.	Site visits shall be attended by the Employer, the Contractor, and the Project Manager and shall be coordinated by the Employer in cooperation with the Contractor. The Employer shall ensure the provision of appropriate conference facilities and secretarial and copying services. At the conclusion of each site visit and before leaving the site, the Dispute Board shall prepare a report on its activities during the visit and shall send copies to the Employer and the Contractor.
4.	The Employer and the Contractor shall furnish to the Dispute Board one copy of all documents which the Dispute Board may request, including Contract documents, progress reports, variation instructions, certificates, and other documents pertinent to the performance of the Contract. All communications between the Dispute Board and the Employer or the Contractor shall be copied to the other Party. If the Dispute Board comprises three persons, the Employer and the Contractor shall send copies of these requested documents and these communications to each of these persons.
5.	If any dispute is referred to the Dispute Board in accordance with GCC Subclause 45.3, the Dispute Board shall proceed in accordance with GCC Subclause 45.3 and these Guidelines. Subject to the time allowed to give notice of a decision and other relevant factors, the Dispute Board shall
(a)	act fairly and impartially as between the Employer and the Contractor, giving each of them a reasonable opportunity of putting his case and responding to the other’s case; and
(b)	adopt procedures suitable to the dispute, avoiding unnecessary delay or expense.
6.	The Dispute Board may conduct a hearing on the dispute, in which event it will decide on the date and place for the hearing and may request that written documentation and arguments from the Employer and the Contractor be presented to it prior to or at the hearing.
7.	Except as otherwise agreed in writing by the Employer and the Contractor, the Dispute Board shall have power to adopt an inquisitorial procedure, to refuse admission to hearings or audience at hearings to any persons other than representatives of the Employer, the Contractor, and the Project Manager, and to proceed in the absence of any party who the Dispute Board is satisfied received notice of the hearing; but shall have discretion to decide whether and to what extent this power may be exercised.
8.	The Employer and the Contractor empower the Dispute Board, among other things, to
(a)	establish the procedure to be applied in deciding a dispute; 
(b)	decide upon the Dispute Board’s own jurisdiction, and as to the scope of any dispute referred to it;
(c)	conduct any hearing as it thinks fit, not being bound by any rules or procedures other than those contained in the Contract and these Guidelines;
(d)	take the initiative in ascertaining the facts and matters required for a decision;
(e)	make use of its own specialist knowledge, if any;
(f)	decide upon the payment of financing charges in accordance with the Contract;
(g)	decide upon any provisional relief such as interim or conservatory measures; 
(h)	open up, review and revise any certificate, decision, determination, instruction, opinion or valuation of the Project Manager, relevant to the dispute; and
(i)	appoint, should the Dispute Board so consider necessary and the Parties agree, a suitable expert at the cost of the Parties to give advice on a specific matter relevant to the dispute.
9.	The Dispute Board shall not express any opinions during any hearing concerning the merits of any arguments advanced by the Parties. Thereafter, the Dispute Board shall make and give its decision in accordance with GCC Subclause 45.3, or as otherwise agreed by the Employer and the Contractor in writing. If the Dispute Board comprises three persons
(a)	it shall convene in private after a hearing, in order to have discussions and prepare its decision;
(b)	it shall endeavour to reach a unanimous decision: if this proves impossible the applicable decision shall be made by a majority of the Members, who may require the minority Member to prepare a written report for submission to the Employer and the Contractor; and
(c)	if a Member fails to attend a meeting or hearing, or to fulfil any required function, the other two Members may nevertheless proceed to make a decision, unless
(i)	either the Employer or the Contractor does not agree that they do so, or
(ii)	the absent Member is the chairman and he/she instructs the other Members to not make a decision.
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	[bookmark: _Toc105314915][bookmark: _Toc105315232]1.	Definitions 

	
	The Employer is: Ministry of Environment, Republic of Maldives
The Project Manager is: Kocks Consult (Germany) /Water Solutions (Maldives)
The Bank is: Asian Development Bank
Country of Origin: Most recent list of eligible countries as specified in Article 1.1(d) of Contract Agreement

	[bookmark: _Toc105315233]5.	Law and Language

	
	5.1	The Contract shall be interpreted in accordance with the laws of: The republic of Maldives

	
	5.2	The ruling language is: English language

	
	5.3	The language for communications is: English language

	6.	Fraud and Corruption

	
	The Clause 6 is replaced with the following:
6.1	ADB’s Anticorruption Policy requires Borrowers (including beneficiaries of ADB financed activity), as well as Bidders, Suppliers, and Contractors under ADB-financed contracts, observe the highest standard of ethics during the procurement and execution of such contracts. In pursuance of this policy, ADB
(a) defines, for the purposes of this provision, the terms set forth below as follows:
(i) “corrupt practice” means the offering, giving, receiving, or soliciting, directly or indirectly, anything of value to influence improperly the actions of another party;
(ii) “fraudulent practice” means any act or omission, including a misrepresentation, that knowingly or recklessly misleads, or attempts to mislead, a party to obtain a financial or other benefit or to avoid an obligation;
(iii) “coercive practice” means impairing or harming, or threatening to impair or harm, directly or indirectly, any party or the property of the party to influence improperly the actions of a party;
(iv) “collusive practice” means an arrangement between two or more parties designed to achieve an improper purpose, including influencing improperly the actions of another party;
(v) “abuse” means theft, waste or improper use of assets related to ADB-related activity, either committed intentionally or through reckless disregard;
(vi) “conflict of interest” means any situation in which a party has interests that could Improperly influence that party’s performance of official duties or responsibilities, contractual obligations, or compliance with applicable laws and regulations;
(vii) “obstructive practice” means (a) deliberately destroying, falsifying, altering or concealing of evidence material to an ADB investigation, or deliberately making false statements to investigators, with the intent to impede an ADB investigation; (b) threatening, harassing or intimidating any party to prevent it from disclosing its knowledge of matters relevant to a Bank investigation or from pursuing the investigation; or (c) deliberate acts intended to impede the exercise of ADB’s contractual rights of auditor inspection or access to information; and 
(viii) “integrity violation" is any act, as defined under ADB’s Integrity Principles and Guidelines, which violates ADB’s Anticorruption Policy, including (i) to (vii) above and the following: abuse, conflict of interest, violations of ADB sanctions, retaliation against whistle blowers or witnesses, and other violations of ADB's Anticorruption Policy, including failure to adhere to the highest ethical standard.
(b) Will reject a proposal for award if it determines that the Bidder recommended for award has, directly or through an agent, engaged in corrupt, fraudulent, collusive, coercive, or obstructive practices or other integrity violations in competing for the Contract;
(c) Will cancel the portion of the financing allocated to a contract if it determines at any time that representatives of the borrower or of a beneficiary of ADB-financing engaged in corrupt, fraudulent, collusive, coercive, or obstructive practices or other integrity violations during the procurement or the execution of that contract, without the borrower having taken timely and appropriate actions at is factory to ADB to remedy the situation; and
(d) Will impose remedial actions on a firm or an individual, at any time, in accordance with ADB’s Anticorruption Policy and Integrity Principles and Guidelines (both as amended from time to time), including declaring ineligible, either indefinitely or for a stated period of time, to participate in ADB-financed, -administered, or-supported activities or to benefit from an ADB-financed, -administered, or-supported contract, financially or otherwise,  If it at any time determines that the firm or individual has, directly or through an agent, engaged in corrupt, fraudulent, collusive, coercive, or obstructive practices or other integrity violations.
6.2	All Bidders, consultants, contractors, suppliers and other third parties engaged or involved in ADB-related activities have a duty to cooperate fully in any screening or investigation when requested by ADB to do so. Such cooperation includes, but is not limited to, the following:
(a) being available to be interviewed and replying fully and truthfully to all questions asked;
(b) providing ADB with any items requested that are within the party’s control including, but not limited to, documents and other physical objects;
(c) upon written request by ADB, authorizing other related entities to release directly to ADB such information that is specifically and materially related, directly or indirectly, to the said entities or issues which hare the subject to the investigation;
(d) cooperating with all reasonable requests to search or physically inspect their person and/ or work areas, including files, electronic databases, and personal property used on ADB activities, or that utilizes ADB’s ICT resources or systems (including mobile phones, personal electronic devices, and electronic storage devices such as external disk drives);
(e) cooperating in any testing requested by ADB, including but not limited to, fingerprint identification, handwriting analysis, and physical examination and analysis; and
(f) preserving and protecting confidentiality of all information discussed with, and as required by, ADB.
6.3	All Bidders, consultants, contractors and suppliers shall ensure that, in its contract with its sub-consultants, sub-contractors and other third parties engaged or involved in ADB-related activities, such sub-consultants, sub-contractors and other third parties similarly undertake the fore going duty to cooperate fully in any screening or investigation when requested by ADB to do so.
6.4	The Contractor shall permit ADB to inspect the Contractor’s accounts and records relating to the performance of the Contractor and to have them audited by auditors appointed by ADB, if so required by ADB.

	[bookmark: _Toc105315234]7.	Scope of Equipment

	
	7.3	The Contractor agrees to supply spare parts for mobile equipment for a period of years: two (02)

	[bookmark: _Toc105315235]8.	Time for Commencement and Completion

	
	8.1	The Contractor shall commence work on the Facilities within 14 days from the Effective Date for determining Time for Completion as specified in the Contract Agreement.

	
	8.2	The Time for Completion of the whole of the Facilities shall be 730 days from the Effective Date as described in the Contract Agreement.
Time for Completion for parts of the Facilities: Not Applicable.

	[bookmark: _Toc105315236]11.	Contract Price

	
	11.2	 The Contract Price shall be adjusted in accordance with the provisions of Appendix 2 (Price Adjustment) to the Contract Agreement.

	[bookmark: _Toc105315237]13. 	Securities

	
	13.3.1	The amount of performance security, as a percentage of the Contract Price for the Facility or for the part of the Facility for which a separate Time for Completion is provided, shall be: 10% of contract price.

	
	13.3.2	The performance security shall be in the form of a bank guarantee using the Performance Security Form in Section 9.

	
	13.3.3 The performance security shall not be reduced on the date of the Operational Acceptance.

	18. 	Work Program

	
	18.3	Progress Report:
Add the following sub-paragraphs to Sub-Clause 18.3 of the GCC.
(c) monitoring of the obligations in Sub-Clauses 21.1, 22.1.1, 22.2.3(d), 22.2.7(d),  22.2.15, 22.2.16 and 46.

	21. 	Procurement

	
	21.1	Materials:
Add the following at the end of Sub-Clause 21.1of the GCC.
The Contractor shall adequately record the condition of roads and other infrastructure prior to the start of transporting materials, goods and equipment, and construction.

	[bookmark: _Toc105315238]22.	Installation

	
	22.2	Labor
22.2.3   Labor Laws:
Add the following at the end of Sub-Clause 22.2.3 (d)
The Contractor shall not make employment decisions based upon personal characteristics unrelated to job requirements. The Contractor shall base the employment relationship upon equal opportunity and fair treatment, and shall not discriminate with respect to aspects of the employment relationship, including recruitment and hiring, compensation (including wages and benefits), working conditions and terms of employment or retirement, and discipline.
The Contractor shall provide equal wages and benefits to men and women for work of equal value or type.
22.2.5	Working Hours 
(a)	Normal working hours are: 8.00 am to 5.00 pm (with 1 hr break). Days of Work (Monday to Saturday. No Sunday or Public Holiday work,)
22.2.7	Health and Safety
Add the following as Sub-Clause 22.2.7(d).
(d)	The Contractor shall conduct health and safety programs for workers employed under the project, and shall include information on the trafficking of women and the risk of sexually transmitted diseases, including HIV/AIDs in such programs.
The Contractor shall throughout the contract (including the Defect Liability Period):
(i) 	conduct Information, Education and Consultation Communication (IEC) campaigns, at least every other month, addressed to all the Site staff and labor (including all the Contractor's employees, all Sub-Contractors and Employer’s and Project Manager’s employees, and all truck drivers and crew making deliveries to Site for construction activities) and to the immediate local communities, concerning the risks, dangers and impact, and appropriate avoidance behavior with respect to of Sexually Transmitted Diseases (STD)—or Sexually Transmitted Infections (STI) in general and HIV/AIDS in particular;
(ii)	provide male or female condoms for all Site staff and labor as appropriate; and
(iii)	provide for STI and HIV/AIDS screening, diagnosis, counseling and referral to a dedicated national STI and  HIV/AIDS program, (unless otherwise agreed) of all Site staff and labor.
	The Contractor shall include in the program to be submitted for the execution of the Facilities under Subclause 18.2 an alleviation program for Site staff and labor and their families in respect of Sexually Transmitted Infections (STI) and Sexually Transmitted Diseases (STD) including HIV/AIDS. The STI, STD and HIV/AIDS alleviation program shall indicate when, how and at what cost the Contractor plans to satisfy the requirements of this Subclause and the related specification.  For each component, the program shall detail the resources to be provided or utilized and any related sub-contracting proposed. The program shall also include provision of a detailed cost estimate with supporting documentation. Payment to the Contractor for the preparation and implementation this program shall not exceed the amount dedicated for this purpose.
22.2.8	Funeral Arrangements 
Funeral arrangements: No additional Provision.
22.2.16	Prohibition of Harmful Child Labor:
Add the following at the end of Sub-Clause 22.2.16.
Child "means a child below the statutory minimum age specified under applicable national, provincial or local law of Maldives.
22.2.17	Gender:
Add the following to the GCC as an additional new sub-clause 22.2.17:
The Contractor shall comply with the measures set forth in the gender action plan attached hereto as Appendix 3
22.2.18	Respectful Work Environment
The Contractor shall ensure that its employees and sub-contractors observe the highest ethical standards and refrain from any form of bullying, discrimination, misconduct and harassment, including sexual harassment and shall, at all times, behave in a manner that creates an environment free of unethical behavior, bullying, misconduct and harassment, including sexual harassment. The Contractor shall take appropriate action against any employees or sub-contractors, including suspension or termination of employment or sub-contract, if any form of unethical or inappropriate behavior is identified.
The Contractor shall conduct training programs for its employees and sub-contractors to raise awareness on and prevent any form of bullying, discrimination, misconduct and harassment including sexual harassment, and to promote a respectful work environment. The Contractor shall keep an up to date record of its employees and subcontractors who have attended and completed such training programs and provide such records to the Employer or the Engineer at their first written request.

	24.	Completion of the Facilities

	
	24.9	Completion of Facilities
Add as new Sub-Clause 24.9
Upon the completion of construction, the Contractor shall fully reinstate pathways, other local infrastructure, to at least their pre-project condition as recorded by the Contractor in consonance with its obligation in Clause 21.1.

	[bookmark: _Toc105315239] 25.	Commissioning and Operational Acceptance

	
	25.2.2	The Guarantee Test of the Facilities shall be successfully completed within ninety (90) days from the date of Completion.

	[bookmark: _Toc105315240]26.	Completion Time Guarantee

	
	26.2	Applicable rate for liquidated damages: 0.5 % per week
Maximum deduction for liquidated damages: 10%

	
	26.3	No bonus will be given for earlier Completion of the Facilities or part thereof.

	[bookmark: _Toc105315241]27.	Defect Liability

	
	27.10	The critical components covered under the extended defect liability are Elevator(s), CCTV system, Weighbridge, Fuel Pumping Station, Utilities and all major mechanical/ electrical components, and the period shall be 2 years .

	[bookmark: _Toc105315242]30.	Limitation of Liability

	
	30.1 	(b) The multiplier of the Contract Price is: 1.25 (one point two five).  

	35.	Unforeseen Conditions

	
	35.3	Add at the end of Sub-Clause 35.3
In addition to notice of any Unforeseeable physical conditions, the Contractor shall provide the Engineer with a written notice of any unanticipated environmental or resettlement risks or impacts that arise during construction, implementation or operation of the Plant or Permanent Works, which were not considered in the Initial Environmental Examination (“IEE”) or the Environmental Management Plan (“EMP”) attached hereto as Appendix 2 and Appendix 5.

	[bookmark: _Toc105315243]45.	Disputes and Arbitration

	
	45.1	The Dispute Board shall be appointed within 28 days after the Effective Date.
	The Dispute Board shall be a “One sole member”.
	List of potential Dispute Board members is: To be agreed between the Employer and the Contractor.

	
	45.2	Appointment (if not agreed) to be made by: Singapore International Arbitration Centre.

	
	45.5	Rules of procedure for arbitration proceedings:
(a)	Contracts with foreign contractors: 
International arbitration shall be conducted in accordance with the rules of the Singapore International Arbitration Centre (SIAC).
Arbitration shall be administered by SIAC. 
The place of arbitration shall be the place of the institution administering the arbitration.
(b)	Contracts with contractors being nationals of the Employer’s country: Any dispute between the employer and a contractor who is a national of the employer’s country arising in connection with the present contract shall be referred to arbitration in accordance with the laws of the employer’s country.

	46.
	Eligibility

	
	46.1	The Contractor shall have the nationality of an ADB member country. The Contractor shall be deemed to have the nationality of a country if the Contractor is a citizen or is constituted, incorporated, or registered, and operates in conformity with the provisions of the laws of that country. This criterion shall also apply to the determination of the nationality of proposed subcontractors or suppliers for any part of the Contract including related services. 
46.2	The materials, equipment and services to be supplied under the Contract shall have their origin in eligible source countries and all expenditures under the Contract will be limited to such materials, equipment, and services. At the Employer’s request, the Contractor may be required to provide evidence of the origin of materials, equipment and services.
46.3	For purposes of SCC 46.2, “origin” means the place where the materials and equipment are mined, grown, produced or manufactured, and from which the services are provided.  Materials and equipment are produced when, through manufacturing, processing, or substantial or major assembling of components, a commercially recognized product results that differs substantially in its basic characteristics or in purpose or utility from its components.
46.4	The Contractor shall comply with all applicable national, provincial, and local environmental laws and regulations.
The Contractor shall (a) establish an operational system for managing environmental impacts, (b) carry-out all of the monitoring and mitigation measures set forth in the IEE or EMP and (c) allocate the budget required to ensure that such measures are carried out. The Contractor shall submit semi-annual reports on the carrying-out of such measures to the Employer.
More particularly, the Contractor shall comply with (i) the measures and requirements set forth in the IEE and EMP; and (ii) any corrective or preventative actions set out in safeguards monitoring reports that the Employer will prepare from time to time to monitor implementation of IEE and EMP. 
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Notification of Award

[  Employer's letterhead  ]

Letter of Acceptance



[  date  ]

To:  [  Name and address of the contractor  ]


This is to notify you that your Bid dated [  date  ] for execution of the [  name of the contract and identification number, as given in the Bid Data Sheet  ] for the Contract Price in the aggregate of [  amounts in words and figures  ] [  name of currency  ], as corrected and modified in accordance with the Instructions to Bidders is hereby accepted by our Agency.

You are requested to furnish the Performance Security within 28 days in accordance with the Conditions of Contract, using for that purpose one of the Performance Security Forms included in Section 9 (Contract Forms) of the Bidding Document. 



Authorized Signature:  	


Name and Title of Signatory:  	


Name of Agency:  	
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THIS AGREEMENT made on the [  insert number  ] day of [  insert month  ], [  insert year  ],
BETWEEN

(1) Ministry of Environment, , established  under the laws of Republic of Maldives  and having its principal place of business at Green Building, Handhuvaree Hingun, Maafannu, Male’, 20392, Republic of Maldives,  (hereinafter called “the Employer”), and (2) [  name of the contractor  ], a corporation incorporated under the laws of [  country of the contractor  ] and having its principal place of business at [  address of the contractor  ] (hereinafter called “the Contractor”).

WHEREAS the Employer desires to engage the Contractor to design, construct , test, deliver, install, complete and commission certain Facilities, viz. Design-Build of Male’ and Vilimale’ Waste Transfer Station including supply and installation of Equipment   (“the Facilities”) and the Contractor have agreed to such engagement upon and subject to the terms and conditions hereinafter appearing.

NOW IT IS HEREBY AGREED as follows:

	Article 1
Contract Documents
	1.1	Contract Documents (Reference GCC Clause 2)
The following documents shall constitute the Contract between the Employer and the Contractor, and each shall be read and construed as an integral part of the Contract:

(a)	This Contract Agreement and the Appendixes hereto
(b)	Letter of Bid and Price Schedules submitted by the Contractor
(c)	Special Conditions of Contract
(d)	List of Eligible Countries that was specified in Section 5 of the Bidding Document 
(e)	General Conditions of Contract 
(f)	Specifications 
(g)	Drawings
(h)	Other completed Bidding Forms submitted with the Letter of Bid 
(i)	Any other documents forming part of the Employer’s Requirements 
(j)      Any other documents shall be added here[footnoteRef:7] [7:    Tables of Adjustment Data may be added if the contract provides for price adjustment (see GCC 11).] 


1.2	Order of Precedence (Reference GCC Clause 2)
In the event of any ambiguity or conflict between the Contract Documents listed above, the order of precedence shall be the order in which the Contract Documents are listed in Article 1.1 (Contract Documents) above.

1.3	Definitions (Reference GCC Clause 1)
Capitalized words and phrases used herein shall have the same meanings as are ascribed to them in the General Conditions.



	Article 2
Contract Price and Terms of Payment
	2.1	Contract Price (Reference GCC Clause 11)
The Employer hereby agrees to pay to the Contractor the Contract Price in consideration of the performance by the Contractor of its obligations hereunder.  The Contract Price shall be the aggregate of  [. . . amounts of foreign currency in words  . . . ], [. . . amounts in figures. . . ] as specified in Price Schedule No. 5 (Grand Summary), [. . . amounts of local currency in words  . . . ], [. . . amounts in figures. . . ], or such other sums as may be determined in accordance with the terms and conditions of the Contract.

2.2	Terms of Payment (Reference GCC Clause 12)
The terms and procedures of payment according to which the Employer will reimburse the Contractor are given in the Appendix (Terms and Procedures of Payment) hereto.

The Employer shall instruct its bank to issue an irrevocable confirmed documentary credit made available to the Contractor in a bank in the country of the Contractor. The credit shall be for an amount of [. . . amount equal to the total named in Schedule 1 less the advance payment to be made for plant and mandatory spare parts supplied from abroad. . . ]; and shall be subject to the Uniform Customs and Practice for Documentary Credits 1993 Revision, ICC Publication No. 500.2

In the event that the amount payable under Price Schedules is adjusted in accordance with GCC 11.2 or with any of the other terms of the Contract, the Employer shall arrange for the documentary credit to be amended accordingly


	Article 3
Effective Date 
	3.1	Effective Date (Reference GCC Clause 1)
The Effective Date upon which the period until the Time for Completion of the Facilities shall be counted from is the date when all of the following conditions have been fulfilled:

(a)	This Contract Agreement has been duly executed for and on behalf of the Employer and the Contractor.

(b)	The Contractor has submitted to the Employer the performance security and the advance payment guarantee.

(c)	The Employer has paid the Contractor the advance payment.

(d)	The Contractor has been advised that the documentary credit referred to in Article 2.2 above has been issued in its favor.

Each party shall use its best efforts to fulfill the above conditions for which it is responsible as soon as practicable.

3.2	If the conditions listed under 3.1 are not fulfilled within 2 months from the date of this Contract notification because of reasons not attributable to the Contractor, the parties shall discuss and agree on an equitable adjustment to the Contract Price and the Time for Completion and/or other relevant conditions of the Contract.


	_________________________________
2    Or Uniform Customs and Practice for Documentary Credits 2007 Revision, ICC Publication No. 600 (or the latest version).

	Article 4  Communications
	4.1	The address of the Employer for notice purposes, pursuant to GCC 4.1 is: Green Building, Handhuvaree Hingun, Maafannu, Male’, 20392, Republic of Maldives,.

4.2	The address of the Contractor for notice purposes, pursuant to GCC 4.1 is: [  Contractor's address  ].


	Article 5.  Appendixes
	5.1	The Appendixes listed in the attached List of Appendixes shall be deemed to form an integral part of this Contract Agreement.

5.2	Reference in the Contract to any Appendix shall mean the Appendixes attached hereto, and the Contract shall be read and construed accordingly.




IN WITNESS WHEREOF the Employer and the Contractor have caused this Agreement to be duly executed by their duly authorized representatives the day and year first above written.

Signed by, for and on behalf of the Employer


[  Signature  ]

[  Title  ]

in the presence of  

[  Signature  ]

[  Title  ]



Signed by, for and on behalf of the Contractor


[  Signature  ]
[  Title  ]

in the presence of  

[  Signature  ]
[  Title  ]


APPENDIXES

Appendix 1 -	Terms and Procedures of Payment
Appendix 2 -	Price Adjustment
Appendix 3 -	Insurance Requirements
Appendix 4 -	Time Schedule
Appendix 5 -	List of Major Items of Plant and Services and List of Approved Subcontractors
Appendix 6 -	Scope of Works and Supply by the Employer
Appendix 7 -	List of Documents for Approval or Review
Appendix 8 -	Functional Guarantees
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Appendix 1: Terms and Procedures of Payment

In accordance with the provisions of GCC Clause 12 (Terms of Payment), the Employer shall pay the Contractor in the following manner and at the following times, based on the Price Breakdown given in the section on Price Schedules.  Payments will be made in the currencies quoted by the Bidder unless otherwise agreed between the parties. Applications for payment in respect of part deliveries may be made by the Contractor as work proceeds.
Terms of payment applies for both part of the work (part 1 TS Male’ and part 2 TS Vilimale’) as per provided price schedules distinctively.
(A) Terms of Payment
Schedule No. 1: Plant and Mandatory Spare Parts Supplied from Abroad
In respect of design services for both the foreign currency and the local currency portions, the following payments shall be made:
Schedule 1: Equipment and Mandatory Spare Parts Supplied from Abroad: 

a) On Shipment: The Purchaser shall pay the Supplier 80% of Price of goods (as per price schedule 01) shipped through irrevocable confirmed letter of credit opened in favor of the Supplier in a bank in its country under the ADB commitment procedure, upon submission of document (custom clearance); 
b) On Acceptance: 20% of the Contract price of goods (as per price schedule 01) received shall be paid within 28 days of receipt of the Goods upon submission of a claim supported by the acceptance certificate issued by the Purchaser. 

Schedule No. 2: Equipment and Mandatory Spare Parts Supplied from Within the Employer’s Country: 
In respect of plant and mandatory spare parts supplied from within the Employer’s country, the following payments shall be made:
Ten percent (10%) of the total EXW amount as an advance payment against receipt of invoice, and an irrevocable advance payment security for the equivalent amount made out in favor of the Employer. The advance payment security may be reduced in proportion to the value of the plant and mandatory spare parts delivered to the site, as evidenced by delivery documents.
Eighty percent (80%) of the total or pro rata EXW amount upon Incoterm “Ex-Works,” upon delivery to the site within 45 days after receipt of invoice.
Five percent (5%) of the total or pro rata EXW amount upon issue of the Completion Certificate, within 45 days after receipt of invoice.
Five percent (5%) of the total or pro rata EXW amount upon issue of the Operational Acceptance Certificate, within 45 days after receipt of invoice.

Schedule No 3 – Design Services
	Schedule N° 3: Design Services

	#
	Payment
	Description of milestone

	1
	10%
	of the total design services amount as an Initial payment

	2
	5%
	Approval of concept design

	3
	15%
	Submission of application for building permit to Male’ City Council or Ministry of National Planning and Infrastructure

	4
	70%
	On a pro rata basis of the total number of detailed design documents approved by the Employer’s Representative respectively
15% for detailed design of the administration building (6 storey building)
15% for detailed design of Transfer station (including shed)
10% for detailed design of the workshop
30% for detailed design of all auxiliary facilities and small buildings (acceptance building, weighbridge, guard house, water supply, sewerage, electrical schemes, CCTV etc.)


Schedule No. 4: Construction Works, Installation and Services
In respect of works for both the foreign and local currency portions, the following payments shall be made:
	Schedule N° 4:  Works Male TS

	
	Besides Works, all services necessary to finalise the fully functional facilities

	#
	Payment
	Description of milestone

	1
	10%
	Initial payment

	2
	5 %
	Complete general Earthworks, levelling works, ramp/retaining wall upgrade completed 

	3
	5%
	Complete foundation works of all infrastructure (buildings, transfer, workshop)

	4
	10%
	Complete concrete works for Administration building, transfer platform and workshop respectively
6% by finishing concrete works of administration building (6 storey building)
3% by finishing concrete works of transfer platform
1% by finishing concrete works of maintenance/workshop building

	5
	10%
	Works on the waste transfer platform completed (finishing works)

	6
	20%
	Completion of administration building (finishing works)

	7
	15%
	Completion of maintenance building/workshop (finishing works)

	8
	10%
	Completion of works on drainage system 

	9
	5%
	Completion of landscaping and outer area works

	10
	10%
	Upon issuing Commissioning Certificate



	Schedule N° 4:  Works Vilimale TS

	
	Besides Works, all services necessary to finalise the fully functional facilities

	#
	Payment
	Description of milestone

	1
	10%
	Initial payment

	2
	5 %
	Complete general Earthworks, levelling works,

	3
	10%
	Complete foundation works of all infrastructure (building)

	4
	15%
	Complete concrete works for Administration building, transfer platform and workshop respectively
10% by finishing concrete works of administration building
5 % by finishing upgrade works at transfer platform (steel shed, new ramp)

	5
	10%
	Works on the waste transfer platform completed (finishing works)

	6
	20%
	Completion of administration building (finishing works)

	8
	15%
	Completion of works on drainage system 

	9
	5%
	Completion of landscaping and outer area works

	10
	10%
	Upon issuing Commissioning Certificate



Provisional Sums shall be certified and paid as and when used in accordance with Sub-Clause 13.5 [Provisional Sums]
In the event that the Employer fails to make any payment on its respective due date, the Employer shall pay to the Contractor interest on the amount of such delayed payment at the rate of Nil percent (Nil %) per month for period of delay until payment has been made in full.



 (B) Payment Procedures
When applying for certification and making payments, the procedures shall be as follows:
The contractor shall submit the invoice with supporting papers and documents in triplicate to the Project Manager. The Project Manager will scrutiny and certify the claims and will recommend for payment to the Employer.

Schedule No. 1: Equipment and Mandatory Spare Parts Supplied from Abroad: 
· Ten percent (10%) of the total DDP amount as an advance payment against receipt of invoice and an irrevocable advance payment security for the equivalent amount made out in favor of the Employer.  The advance payment security may be reduced in proportion to the value of the plant and mandatory spare parts delivered to the site, as evidenced by delivery documents.
· Interim payment 1 (80% of contract price for goods): Shipment document
· Interim payment 2 (10% of contract price for goods): Acceptance certificate
Schedule No. 2: Equipment and Mandatory Spare Parts Supplied from Within the Employer’s Country: 
· Ten percent (10%) of the total EXW amount as an advance payment against receipt of invoice, and an irrevocable advance payment security for the equivalent amount made out in favor of the Employer. The advance payment security may be reduced in proportion to the value of the plant and mandatory spare parts delivered to the site, as evidenced by delivery documents.
· Interim payment 1 (80% of contract price for goods): delivery document
· Interim payment 2 (10% of contract price for goods): Acceptance certificate
Price Schedule 3: Design Services
· Interim payment 1 (Approval of concept design): against approval certificate from ER
· Interim payment 2: Receipt from EPA that application has been submitted
· Interim payment 3-X as per (A) : against approval certificate from ER
Price Schedule 4: Construction Works, Installation and Services
·  
	 Schedule 4 Works

	
	Besides Works, all services necessary to finalise the fully functional facilities

	#
	Description of milestone
	Document to be submitted for certification

	1
	Initial payment
	Against bank guarantee

	2
	Complete general Earthworks, levelling works,
	After issuing of acceptance note by Project manager that works are substantially completed

	3
	Finalising concrete works 
	After issuing of acceptance note by Project manager that works are substantially completed

	4
	Works on the waste transfer platform completed
	After issuing of acceptance note by Project manager that works are substantially completed

	5
	Completion of administration building
	After issuing of acceptance note by Project manager that works are substantially completed

	6
	Completion of maintenance building
	After issuing of acceptance note by Project manager that works are substantially completed

	7
	Works on drainage system 
	Test on completion certificate

	8
	Completion of landscaping and outer area works
	Consent from ER that landscaping works are finalised (MoM, written form or electronic message)

	9
	Upon issuing Commissioning Certificate
	Commissioning Certificate


[bookmark: _Toc106011281]For Price Schedule 3 and 4, Value of invoice shall not be less than 2.0 % (Two Percent) of the contract price.




Appendix 2  -  Price Adjustment

Prices payable to the Contractor, in accordance with the Contract, shall be subject to adjustment during performance of the Contract to reflect changes in the cost of labor and material components, in accordance with the following formula:



[image: ]
in which:
P1	=	adjustment amount payable to the Contractor
P0	=	Contract price (base price)
a	=	percentage of fixed element in Contract price (a =  %)
b	=	percentage of labor component in Contract price (b = %)
c	=	percentage of material and equipment component in Contract price (c = %)
L0, L1	=	labor indexes applicable to the appropriate industry in the country of origin on the base date and the date for adjustment, respectively
M0, M1=	material and equipment indexes in the country of origin on the base date and the date for adjustment, respectively

Conditions Applicable to Price Adjustment

The base date shall be the date 28 days prior to the deadline for submission of the Bid.
The date of adjustment shall be the mid-point of the period of manufacture or installation of the component or Plant.
The following conditions shall apply:
(a)	No price increase will be allowed beyond the original delivery date unless covered by an extension of time awarded by the Employer under the terms of the Contract.  No price increase will be allowed for periods of delay for which the Contractor is responsible.  The Employer will, however, be entitled to any price decrease occurring during such periods of delay.
(b)	If the currency in which the Contract price, P0, is expressed is different from the currency of the country of origin of the labor and/or materials indexes, a correction factor will be applied to avoid incorrect adjustments of the Contract price.  The correction factor shall correspond to the ratio of exchange rates between the two currencies on the base date and the date for adjustment as defined above.
(c)	No price adjustment shall be payable on the portion of the Contract price paid to the Contractor as an advance payment.


[bookmark: _Toc106011282]Appendix 3 Insurance Requirements

(A) Types of Insurance to Be Taken Out by the Contractor

In accordance with the provisions of GCC Clause 34, the Contractor shall at its expense take out and maintain in effect, or cause to be taken out and maintained in effect, during the performance of the Contract, the types of insurance set forth below in the sums and with the deductibles and other conditions specified.  The identity of the insurers and the form of the policies shall be subject to the approval of the Employer, such approval not to be unreasonably withheld.
(a) Cargo Insurance
Covering loss or damage occurring, while in transit from the supplier’s or manufacturer’s works or stores until arrival at the Site, to the Facilities (including spare parts therefore) and to the construction equipment to be provided by the Contractor or its Subcontractors.
	Amount
	Deductible limits
	Parties insured
	From
	To

	[in currency(ies)]
	[in currency(ies)]
	[names]
	[place]
	[place]

	4,400,000.00 USD
	-
	Total equipment and spare parts
	Country of origin of the equipment (place of production)
	Male’



(b) Installation All Risks Insurance
Covering physical loss or damage to the Facilities at the Site, occurring prior to completion of the Facilities, with an extended maintenance coverage for the Contractor’s liability in respect of any loss or damage occurring during the defect liability period while the Contractor is on the Site for the purpose of performing its obligations during the defect liability period.
	Amount
	Deductible limits
	Parties insured
	From
	To

	[in currency(ies)]
	[in currency(ies)]
	[names]
	[place]
	[place]

	8,800,000.00 USD
	-
	All staff and personnel working or present on site
	Site (Male’ & Vilimale’)
	Site (Male’ & Vilimale’)



(c) Third Party Liability Insurance
Covering bodily injury or death suffered by third parties (including the Employer’s personnel) and loss of or damage to property (including the Employer’s property and any parts of the Facilities that have been accepted by the Employer) occurring in connection with the supply and installation of the Facilities.To be re-confirmed with local insurance company
	Amount
	Deductible limits
	Parties insured
	From
	To

	[in currency(ies)]
	[in currency(ies)]
	[names]
	[place]
	[place]

	1,200,000.00 USD
	-
	All staff and personnel working or parties present on site including visitors
	Site (Male’ & Vilimale’)
	Site (Male’ & Vilimale’)

	
	
	
	
	



(d)  Automobile Liability Insurance
Covering use of all vehicles used by the Contractor or its Subcontractors (whether owned by them or not) in connection with the supply and installation of the Facilities.  Comprehensive insurance in accordance with statutory requirements.
(e)  Workers’ Compensation
In accordance with the statutory requirements applicable in any country where the Facilities or any part thereof is executed.
(f)  Employer’s Liability
In accordance with the statutory requirements applicable in any country where the Facilities or any part thereof is executed.
(g) Other Insurance
The Contractor is also required to take out and maintain at its own cost the following types of insurance:
Details: N/A
The Employer shall be named as co-insured under all insurance policies taken out by the Contractor pursuant to GCC Subclause 34.1, except for the Third Party Liability, Workers’ Compensation, and Employer’s Liability Insurance, and the Contractor’s Subcontractors shall be named as co-insureds under all insurance policies taken out by the Contractor pursuant to GCC Subclause 34.1, except for the Cargo, Workers’ Compensation and Employer’s Liability Insurance. All insurer’s rights of subrogation against such co-insureds for losses or claims arising out of the performance of the Contract shall be waived under such policies.


(B)  Types of Insurance to Be Taken Out by the Employer

The Employer shall at its expense take out and maintain in effect during the performance of the Contract the following insurance policies.
Public liability insurance – insurance for injury to persons and damage to property
To be re-confirmed with local insurance company
Details:
	Amount
	Deductible limits
	Parties insured
	From
	To

	[in currency(ies)]
	[in currency(ies)]
	[names]
	[place]
	[place]

	1,200,000.00 USD
	
	Employer and Employer’s representatives
	Site (Male and Vilimale)
	Site (Male and Vilimale)

	
	
	
	
	



[bookmark: _Toc106011283]
Appendix 4  -  Time Schedule

730 days from the date of effectiveness of Contract


[bookmark: _Toc106011284]Appendix 5  -  List of Major Items of Plant and Services and List of Approved Subcontractors 



[bookmark: _Toc106011285]Appendix 6  -  Scope of Works and Supply by the Employer

The following personnel, facilities, works, and supplies will be provided or supplied by the Employer, and the provisions of GCC Clauses 10, 21, and 24 shall apply as appropriate.
All personnel, facilities, works, and supplies will be provided by the Employer in good time so as not to delay the performance of the Contractor, in accordance with the approved Time Schedule and Program of Performance pursuant to GCC Subclause 18.2.
Unless otherwise indicated, all personnel, facilities, works, and supplies will be provided free of charge to the Contractor.
	Personnel
	Charge to Contractor (if any)

	None
	Not Applicable



	Facilities
	Charge to Contractor (if any)

	None 
	Not Applicable 

	Works
	Charge to Contractor (if any)

	None 
	Not Applicable 



	Supplies
	Charge to Contractor (if any)

	None 
	Not Applicable 


[bookmark: _Toc106011286]
Appendix 7  -  List of Documents for Approval or Review

Pursuant to GCC Subclause 20.3.1, the Contractor shall prepare, or cause its Subcontractor to prepare, and present to the Project Manager in accordance with the requirements of GCC Subclause 18.2 (Program of Performance), the following documents for

(A)  Approval
1. Time Programme
2. Permitting design
3. Quality assurance plan
4. Draft permitting design
5. Health and safety plan
6. Environmental management plan
7. Site organization plan
8. Detailed design
10. Commissioning program
11. As-build drawings
12. Method statements
13. Material, samples, test results, 

(B)  Review
1. Time Programme
2. Draft concept design
3. Permitting design
4. Detailed design
5. As-build drawings

[bookmark: _Toc106011287]
Appendix 8  -  Functional Guarantees

Not Applicable 


Performance Security

	Bankʼs name, and address of issuing branch or office[footnoteRef:8]	 [8:  	All italicized text is for guidance on how to prepare this demand guarantee and shall be deleted from the final document.] 


Beneficiary: 	Name and address of the employer 	
Date:	
Performance Guarantee No.: 	
We have been informed that . . . . . name of the contractor. . . . . (hereinafter called “the Contractor”) has entered into Contract No. . . . . . reference number of the contract. . . . . dated . . . . . . . .with you, for the execution of . . . . . . name of contract and brief description of plant and services. . . . . (hereinafter called "the Contract"). 
Furthermore, we understand that, according to the conditions of the Contract, a performance guarantee is required.
At the request of the Contractor, we . . . . . name of the bank. . . . . hereby irrevocably undertake to pay you any sum or sums not exceeding in total an amount of . . . . . name of the currency and amount in words[footnoteRef:9]. . . . . . (. . . . . amount in figures. . . . . ) such sum being payable in the types and proportions of currencies in which the Contract Price is payable, upon receipt by us of your first demand in writing accompanied by a written statement stating that the Contractor is in breach of its obligation(s) under the Contract, without your needing to prove or to show grounds for your demand or the sum specified therein.  [9:  	The guarantor shall insert an amount representing the percentage of the contract price specified in the contract and denominated either in the currency(ies) of the contract or a freely convertible currency acceptable to the employer.] 

This guarantee shall expire no later than the earlier of
(a)	18 months after our receipt of
(i) 	a copy of the Completion Certificate; or
(ii) 	a registered letter from the Contractor, attaching a copy of the notice to the project manager that the Facilities are ready for commissioning, and stating that 14 days have elapsed from receipt of such notice (or 7 days have elapsed if the notice was a repeated notice) and the project manager has failed to issue a Completion Certificate or inform the Contractor in writing of any defects or deficiencies; or 
(iii) 	a registered letter from the Contractor stating that no Completion Certificate has been issued but the Employer is making use of the Facilities; or
(b) 	the ____ day of _____, 2___.
Consequently, any demand for payment under this guarantee must be received by us at this office on or before that date.
This guarantee is subject to the Uniform Rules for Demand Guarantees, ICC Publication No. 458 (or ICC Publication No. 758 as applicable), except that subparagraph (ii) of Sub-Article 20(a) is hereby excluded.[footnoteRef:10] [10:  	Or the same or similar to this clause specified in the Uniform Rules for Demand Guarantees, ICC Publication No. 758, where applicable.] 




. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Signature(s) and seal of bank (where appropriate)


[bookmark: _Toc39139488][bookmark: _Toc39140478][bookmark: _Toc39141005]-- Note to Bidder -- 
[bookmark: _Toc39139489][bookmark: _Toc39140479][bookmark: _Toc39141006]If the institution issuing the performance security is located outside the country of the employer, it shall have a correspondent financial institution located in the country of the employer to make it enforceable.


Advance Payment Security
	Bankʼs name, and address of issuing branch or office[footnoteRef:11]	 [11:  	All italicized text serves as a guide for preparing this demand guarantee and shall be deleted from the final document.] 


Beneficiary: 	Name and address of the employer 	
Date:	
Advance Payment Guarantee No.: 	

We have been informed that . . . . . name of the contractor. . . . . (hereinafter called "the Contractor") has entered into Contract No. . . . . . reference number of the contract. . . . . dated . . . . . . . .with you, for the execution of . . . . . . name of contract and brief description of plant and services. . . . . (hereinafter called "the Contract").
Furthermore, we understand that, according to the Conditions of the Contract, an advance payment in the sum . . . . . name of the currency and amount in words[footnoteRef:12]. . . . . . (. . . . . amount in figures. . . . . ) is to be made against an advance payment guarantee. [12:  	The guarantor shall insert an amount representing the amount of the advance payment denominated either in the currency(ies) of the advance payment as specified in the contract, or in a freely convertible currency acceptable to the employer.] 

At the request of the Contractor, we . . . . . name of the bank. . . . . hereby irrevocably undertake to pay you any sum or sums not exceeding in total an amount of . . . . . name of the currency and amount in words[footnoteRef:13]. . . . . . (. . . . . amount in figures. . . . . ) upon receipt by us of your first demand in writing accompanied by a written statement stating that the Contractor is in breach of its obligation under the Contract because the Contractor used the advance payment for purposes other than the costs of mobilization in respect of the Works.  [13:  	Footnote 2.] 

It is a condition for any claim and payment under this guarantee to be made that the advance payment referred to above must have been received by the Contractor on its account number . . . . . contractorʼs account number. . . . . at . . . . . name and address of the bank. . . . . .
The maximum amount of this guarantee shall be progressively reduced by the amount of the advance payment repaid by the Contractor as indicated in copies of interim statements or payment certificates, which shall be presented to us. This guarantee shall expire, at the latest, upon our receipt of a copy of the interim payment certificate, indicating that 80% of the Contract Price has been certified for payment, or on the . . . day of . . . . . . , . . . . , [footnoteRef:14] whichever is earlier. Consequently, any demand for payment under this guarantee must be received by us at this office on or before that date. [14:  	Insert the expected expiration date of the time for completion. The employer should note that in the event of an extension of the time for completion of the contract, the employer would need to request an extension of this guarantee from the guarantor. Such request must be in writing and must be made prior to the expiration date established in the guarantee. In preparing this guarantee, the employer might consider adding the following text to the form, at the end of the penultimate paragraph: “The Guarantor agrees to a one-time extension of this guarantee for a period not to exceed [6 months][1 year], in response to the Employer’s written request for such extension, such request to be presented to the Guarantor before the expiry of the guarantee.”] 

This guarantee is subject to the Uniform Rules for Demand Guarantees, ICC Publication No. 458 (or ICC Publication No. 758 as applicable).

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Signature(s) and seal of bank (where appropriate)





-- Note to Bidder --
If the institution issuing the advance payment security is located outside the country of the employer, it shall have a correspondent financial institution located in the country of the employer to make it enforceable.

 Design-Build of Male’ and Vilimale’ Waste Transfer Station including supply and installation of Equipment
	Single stage: Two Envelope
 Design-Build of Male’ and Vilimale’ Waste Transfer Station including supply and installation of Equipment Single stage: Two Envelope
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