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1.0Employers Requirements

1.1 Scope of Work

The project requires design and build in the form of Mixed Used Residential
Buildings at AA.Rasdhoo.  Setbacks, accessibility and such should be taken into
consideration and the project should be designed and constructed in accordance with

the local and internationally accepted building codes and standards.

1.1.1 Design and Preparation of Architectural, Structural and Services drawings,
Bill of Quantities and Technical specifications

A Conceptual Floor Plan is required for the following design requirements along with the bid
document.
a. Design requirements are as follows;

e Proposed housing units on plots allocated for public housing.

e Proposed building shall be 8 to 10 storey. Ground floor used for Common building
areas, parking and commercial space. Residential floors shall include 6units or 8
units per floor.

e All the plots should have an equal amount of distance between the plot boundary
and the building.

e The development should also include the design of water supply, electrical,
sewerage, drainage and fire-fighting layouts.

e The Contractor shall accommodate for any amendments regarding the layout and the
distribution of the blocks as requested by the Client.

e Carry out relevant surveys and investigations for the proposed land/ area of
development; land survey, soil investigation and appropriate geotechnical surveys
where applicable.

e Total area; Minimum built-up area of one unit shall be 1000sqgft for an adequate
living space excluding the balconies, voids and staircases.

e Plot size and Locations are provided in Annex 03.

e Site Condition: Plots do not have any demolition or heavy vegetation however; small
vegetation is present on site.

e Accessible design; the apartment/building/housing and the common areas shall be

easily accessible by wheel chair.
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e The finished floor level of the building should be at least 1ft (0.3m) above the
ground level.
e Floor to Ceiling height; Minimum height 3m.
-The height of the structure shall not be more than 5m in total.
e Provide Detailed architectural, structural, services drawings (electrical, plumbing and
firefighting) as per the concept drawings provided for the housing units.
e Provisions of other services; cable TV, internet, ac outlets and heater outlets etc.

should be provided.

b. Prepare Bill of Quantities for the above mentioned buildings. Bill of quantities shall
include the building’s whole of the works and in order to minimize any variation.

c. Final drawings, BOQ, methodology and technical specifications shall be provided by the
Contractor and shall include provisions for all civil, architectural, structural, electrical,
plumbing and firefighting disciplines.

d. Bills of Quantities and the drawings shall be provided separately for the individual
building types.

e. All plans and specifications must be in English.

f. Design drawings, BOQ, methodology and detailed technical specifications shall include
all considerations and details necessary for a builder to construct the Works, such as, but
not limited to:

i) Site work, sewage disposal system, drives, parking areas, curbs, storm drainage
and end-walls, etc.

i) Architectural, including plans, elevations, wall sections, construction details,
hardware and finishing schedules, waterproofing, sundries, etc.

iii) Structural, including framing and concrete reinforcement layout, bar schedules
and bending diagrams, bearings and connection details, etc.

iv) Electrical, Security, and Communications including wiring diagrams, lighting
fixtures, control panels, etc.

V) Mechanical, including lift, heating, air conditioning and/or ventilation systems,
as may be applicable.

vi) Plumbing layouts should be complete with pipe diagrams, schedules, fixtures,
etc.,, for each housing unit and for the development (shall include water

provisions for irrigation).
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vii)  Waste water disposal systems should be complete with all the elements required
and all the internal connections leading up to the main sewer.

viii)  Fire-fighting drawings complete with all the approvals from the relevant
authorities.

g. All designs shall comply with the Building Act and all regulations stipulated under the
Act by MNPHI / Planning regulation.

h. For interior space management of the buildings, the Contractor shall maintain overall
uses specified in the Specific Requirements. However Contractor may redesign any
component of the building/s based on the Design team’s recommendations, and subject
to prior approval of the Employer.

i. The Contractor shall make a minimum of seven amendments to the design proposed at
no additional cost, upon receipt of comments and requests for the amendment of the
prepared concept drawings, detailed drawings, the BOQ and the Technical Specification.

J. The contractor shall submit the raw soft copies of all the detailed design documents,
including but not limited to drawings in AutoCAD format, the Technical Specifications
in MS Word format, the BOQ and the Structural Calculations in MS Excel.

k. The Contractor shall provide one hard copy of the finalized approved drawings complete
with architectural checker stamp, structural checker stamp, along with all other permits
and stamps required, from the relevant authorities.

I.  The contractor shall submit a hardcopy of the BOQ and the Technical Specifications.

m. The Contractor shall apply for and obtain the Environmental Impact Assessment (EIA)

permit if required.

1.1.2 General guideline:

e Site Cleaning: After completion site shall be cleaned before handover.

e Electrical installation: Wiring for lighting and power shall be concealed conduit
except for spaces within DB’s closet and area above false ceiling, which shall be
exposed conduit/trunking. In each housing unit minimum of three electric
sockets in each room and one data/media and telephone points shall be provided.
All electrical wiring shall be in accordance with the guidelines set out by the
State Electric Company Ltd (STELCO) or FENAKA. The connection to main
meter from House DB shall be provided.

e Water and Sewerage installation: if required temporary sewerage connections
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shall be provided.

Fire Rating: structural members and walls are to be designed to accommodate
the requirement of the local fire department. If required fire drawings must be
Fire Protection System: Portable fire extinguishers

Soil Investigation: Bidders shall carry out soil investigation at their own cost,
prior to commencement of detail design of the sub-structure.

Site Visit: The Bidder, at the Bidder’s own responsibility and risk, is encouraged
to visit and examine the Site of Works and its surroundings and obtain all
information that may be necessary for preparing the Bid and entering into a
contract for construction of the Works. The costs of visiting the Site shall be at
the Bidder’s own expense.

Supervision, inspection & test plan: the supervision, inspection and testing of
the materials and works shall be carried out in accordance to normal industrial
standards and practice, specifications, manuals and guidelines used in Maldives
and as approved by MNPHI.

Earthing System: Shall be installed in accordance with the requirement of BS
Code of Practice BS 7430, IEC 62305 and Rules and Regulations of “STELCO”
, “FENAKA” and “MEA” to provide a low impedance earthing systems and
connections for equipment earthing.

Approval of Materials and Systems: The materials and systems to be used in the
building shall be approved by the Employer prior to use or installation.
Luminaires: Adequate lighting shall be installed and the illumination levels shall

generally be in accordance to international 1ES and IEC standards.

Living Room / Dining Room/ Kitchen /

300 - 500 lux
Bathrooms
Services Room / Garbage Room 200 lux
Corridor / Lobby / Common Area 150 lux

Premises within Landscaped area

100-150 x at working plane of 0.2m
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1.1.3 Other Specific Requirements

a)

b)

9

h)

)

P)

Project shall include allocation of parking zones, landscaping and
installation of benches, swings and children’s outdoor play units.

Installation of ground well and connection of utilities (electricity, water &
sewerage) to that main lines shall be included for each individual unit.

Site clearing and demarcation of work zones and bypasses.

For additional Information, submit the sectional drawings with the
dimensions.

Label the roads on site plans.

Identify motorbike and car parking zones at ground level

Submit pedestrian and vehicle circulation layout.

Identify the spaces required for the installation or provision of supporting
facilities of transformers, pump rooms, storage tanks and service stations
within the given area for the development.

Dedicated utility space at either ground floor or first floor level should be
provided for the provision and or installation of relevant services as
required.

Garbage collection area should be separated from common area. A central
collection area at ground floor with ease of loading/unloading vehicular
access should be provided.

A children’s play area should be provided within the development.

The main entrance of the housing unit should be minimum 1000mm wide.
Minimum width of the toilet or a bath room should be 1.2m.

The built-up area for each housing unit, excluding balconies and voids
should be approximately 92.90 square meters (1000 square feet)

The allocated land plots for mixed-use social housing units should be
utilized mainly for residential use.

Commercial spaces allocated at the building should be as follows:

e Commercial spaces shall be occupied in the ground floor.
e Minimum ONE commercial space shall be incorporated.
There must be at least ONE parking slot allocated per unit.

Ground Floor must contain the following:

e Commercial Space
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9

9

Parking
Water meter room
Electrical Meter Room
Maintenance Office
e Security Room
e Garbage collection area
e Network room
e Fire Pump Room
e Fire EQuipment Room
o Lift
It should be an accessible design concept and preferably 5% of the

residential units shall be designed for Persons with Disability (PWD).

Based on the plot area and demand, location & land use plan, buildings are
subjected to additional facilities such as convenience stores, commercial
spaces, additional support facilities and restrictions.

The building should accommodate the required vehicular parking proposed

in this document.
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1.2

Building Height, F.S.1 and Setback plan

a.

Floor Space Index (F.S.I) =

Building setback is provided with the Development guideline drawing
along with building F.S.1 and is calculated as:

Total covered area of the building

Plot area

Building Height is subjective to the plot location, area of the plot and land
usage.

No part of the building such as roof eaves, gutters and door/window
panels, etc. should be projected out into the road beyond the building
setback line.

The setback area at ground level can be utilized for circulation or parking
but should not be covered above at any level.

The minimum distance between two building blocks/towers in a single
plot must be not less than 10m unless stated otherwise.

Any Plot with maximum height of 47m must have obstruction lights
installed and marked as per MCAA (Maldives Civil Aviation Authority)
Air Safety Circular 139-5, Chapter 6. The circular is available from
MCAA website.

Depth of foundation

a.

The depth of foundation for each building shall be determined by the
structural engineer of the development.
The foundation protection method should be submitted with the final detail
drawings and must be approved by MNPHI.
An Environment Impact Assessment Report and Soil Inspection Report
needs to be submitted with the detail drawings if:

e The foundation of the structure is deeper than 1.8m below natural

ground level.
e The building height exceeds 31m from the natural ground level.
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1.3 Boundary wall

a. Urban interaction is highly encouraged at street level to provide seamless
integration of private and public space without compromising privacy and
security.

b. If required, the developer may choose to have a boundary wall with
perforation or demarcate the plot boundary with a natural green verge of
maximum 1.2 meters.

c. A boundary wall of maximum 2 meters is allowed on the rear and sides of
the plot. In such a case, the solid portion of the wall is to be 1.2 meters in
height with a perforation of up to 2 meters.

1.4Parking

a. The specified amount of parking should be provided within the
development site for both residents and visitors.

b. Parking spaces should be appropriately sized for movement in and around
and should cater for disability and wheelchair movement where considered
necessary.

c. Car parking shall be provided as per the following ratio:

e 1 car parking slot for every 3 apartments
e An additional 10% of the total number of parking must be
allocated for visitor parking

d. . Motorbike parking shall be provided as per the following ratio:

e 1 motorbike for each 1 and 2 bedroom apartment

e 2 motorbikes for each 3 bedroom apartment and above

e An additional 10% of the total number of parking must be
allocated for visitor parking

1.5Services

a. Consultation is to be done at concept level with service providers of
electricity, plumbing, sewerage, GPON, as to how these could be
economically and sustainably incorporated into the development.

b. All developments should provide the GPON fiber cabling system for
commercial and residential units. Refer to in-building cabling guidelines.

c. Any space required by the relevant service provider for the installation or
provision of a supporting facility (transformer, pump rooms, storage tanks,
service stations, etc.) should be provided well within the given area for the
development.

d. Dedicated utility space at either ground or first floor level should be
provided for the provision and/or installation of relevant services as
required.

e. The water quality should comply with the standards set forth by the Health
Protection Agency (HPA) if proposed to use a private water supply.
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f. The water quality should comply with the standards set forth by the Health
Protection Agency (HPA) if proposed to use a private water supply.

g. An approved firefighting layout for the development should be obtained
from Maldives National Defense Force (MNDF) Fire and Rescue Services.

h. The discharge of foul water should be to a sewer network approved by the
relevant service provider.

I. The layout of each utility network within the development should
generally be in accordance with the established practice of the relevant
service provider.

J.  The garbage collection area (away from common areas) with easy access
should be provided at each floor level and a central collection area at the
ground floor with ease of loading/unloading vehicular access.

k. .A waste management plan is to be developed along with the waste
management authority to minimize public intrusion and ease of access.



Design & Build of 50 Housing Units as Mixed Used Residential Building at AA.Rasdhoo

1. Design Guidelines

Design controls and requirements imposed for mixed-use residential development.

1.1

Access and Circulation

a.

> @

A sheltered, safe and convenient vehicular drop-off/pick-up area, with
universal access should be provided to all dwellings, facilities & services
within the plot

Frontage of the site and pedestrian & vehicular access ways into the site
should be designed & constructed by the developer. This includes but is not
limited to the pathways, lighting, softscapes, hardscapes & urban furniture.
All circulation routes and entrances should be well defined and well lit. The
entrance should be highlighted as well and should be welcoming for walk-in
entrances.

An adequate amount of elevators should be provided along with an elevator
traffic analysis report justifying the number of elevators.

At least one elevator must be fire rated and must be able to accommodate a
stretcher.

An adequate number of staircases should be proposed based on the MNDF
fire protection guidelines.

Demarcate and provide appropriate lighting on pedestrian routes.

Disability access should be integrated at all pedestrian and vehicular drop off/
pick up points

If shared pathways (for vehicles and pedestrians) are to be provided within
the development, appropriate markings should be used to indicate pedestrian
prominence over vehicles.

Any corridor or walkway with one way and two-way traffic should have a
minimum width of 900mm and 1250mm respectively.

Where stepped access is unavoidable especially at ground floor level, the
steps should be designed as suitable for physically impaired persons or
wheelchair users

Any slope provided at the access ways should be less than 1:50 and with a
firm and even surface.

. Every storey of a building shall be provided with exit facilities for its

occupant load.

There shall be at least two independent exit staircases or other exits from
every storey of a building where at least one staircase shall cater for
emergency evacuation.

Pedestrian linkages from one building to the other are highly encouraged
within the development to promote connectivity and pedestrian interaction.
Vehicular pathways within the plot should be designed in a way that is safe,
with minimum interruption to both pedestrian pathways and green verges
within the plot and during ingress and egress.

Use scored, colored, textured and/or similar paving that is distinguishable
from the travel lane at the drop off area.

Illuminate all outdoor parking areas with illumination towards the paved
areas only and not into any adjacent buildings.
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Wherever parking is provided appropriate floor paint marking must be given.
Car parking size: 2.4m x 4.8m (100mm line thickness). Give an additional
300mm for the width of parking at every end.

Motorbike parking size: 2m x 1m (100mm line thickness)

1.2 Public open Spaces

a.

b.

Public open spaces are defined as common spaces, such as but not limited to
courtyards or terraces, within the building.

Access ways and public areas within the development shall be overlooked by
dwellings or otherwise open to surveillance by residents.

Open space should generally be attractive and usable by different age groups.
Undefined areas, badly shaped, fragmented or unusable spaces which are
difficult to maintain should be avoided.

. A children’s play area is to be provided within the development.

If landscaping is provided, either soft or hard (or both) at common areas,
materials with good resistance to vandalism, non-slip and low maintenance
should be chosen.

Communal green space is to be provided within the development not less
than the ratio at 1:1 of the building footprint.

1.3  Private open Spaces

a.

b.

Private spaces are defined as open spaces such as balconies or terraces only
accessible through residential units.

All dwellings should be provided with private open space /balcony, adjacent
to the main living area.

The private open space/balcony can be used as or together with a drying area
which should be screened from public view.

Minimum size for private open space/balcony should be as given under
section 2.5 of this guideline.

1.4 Commercial

a.
b.
C.

S Qa

Each plot should have at least 1 unit where the area is larger than 1,000 sqft
A separate shaded drop off/pick up must be provided for commercial zone.
An elevator must be provided solely for the commercial zone for passengers
and loading & unloading purposes.

Partition walls of commercial units shall be basic standard blockwork of
minimum 100mm thickness and shall be finished as per guidance document.
All commercial unit entrances and access to corridors should accommodate a
PWD access.

CCTV systems along with the cables are to be provided at all common areas.
Commercial unit facade walls will not be required.

Drainage must be provided where needed in all corridors and any other open
spaces.
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Distribution box to be provided in each unit including a separate meter for
each unit.

Electrical main panel for commercial units should be provided.

The main panel board and transformer should have excess capacity in
addition to the required capacity in terms of Amp.

Water connection points and sewerage provisions shall be provided for each
commercial unit.

. Grease traps must be provided to the development according to MWSC

requirement.

Adequate lighting that achieves average lux levels must be provided at all
common areas such as corridors, elevator lobby, stairs, etc.

All common areas, such as lift lobby, corridors, walkways & public toilets
should be fully finished by the developer.

All balconies, terraces, and where applicable railings should be provided at a
minimum height of 1.2m

All units should have adequate electricity capacity and provisions.

AC provisions should be given to all commercial units.

A PWD washroom must be provided.

GPON fiber cables should be provided for all units.
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1.5 Minimum Requirements Mixed-Use Residential

These minimum requirements for mixed-use residential are given as a guideline to the
developer to assist in their design and concept. The developer could choose to make
improvements on the requirements and specifications provided below. The proposal
shall consist of description of specifications to the level given below with
modifications/ improvements proposed by the proponent, if any.

Important Things to Consider:

Consideration must be given to ease of access and circulation within
the residential unit for all occupants especially for the physically
impaired.

The pedestrian approach towards the entrance of units should be wide
enough for two-way traffic and the main entrance of the dwelling at a
minimum width of 900mm.

Weather-resistant non-slip material should be provided where
necessary.

Adequate lighting should be provided to all residential units.

Design and layout should make use of natural daylight as much as
possible to encourage minimum use of electrical lighting.

Opening panels of windows, above ground floor level, should be at a
minimum height of 1000mm above the internal floor finish level and
any opening below 1000mm should be protected with a safety railing.
Glazing used for doors and windows should be safe and with a nominal
thickness proportionate to the area of the panel as per British Standard
or equivalent.

Wherever a railing is provided, it should be safe for all occupants,
especially for children, with a minimum distance of 125mm openings
between the railing members where applicable.

Additional safety measures, to minimize the risk of falling over, should
be taken if horizontal railings are to be provided.

Floor finishes in wet areas should be provided with slip-resistant
surfaces.

Every dwelling should be connected to electricity and GPON
networks.

All units must have dedicated and adequate spaces/ledges for AC
outdoor units, which must be properly screened from public view.

All units must have a minimum finishing level as per the Finishing
Schedule in Design Guidance Document. This does not include any
loose furniture.

Provision of AC outdoor units
Provision of AC installation (including plug points) for living area.
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151 RESIDENTIAL SPACE ALLOCATION AND
SPECIFICATIONS
a) This residential development should consist of the individual housing units covering a

minimum built up area of 1000sqft

b) All designs shall comply with the Building Act/ National Planning regulation and all
the regulations stipulated under the Act/Regulation as well or equivalent to British
Standards (BS Code).

c) It should be ventilated, well-lit and designed to be protected from weather conditions.

The main entrance of the housing unit should be minimum 900mm wide.

d) Roofing sheets should be a Total Coating Thickness of 0.47mm with Coating Class of
AZ150 of any brand approved by the Client.

e) The building should be elevated for 0.2m from ground level (the finished floor level

of ground floor should be 0.3m from the ground level).

f) Minimum clear height (floor to ceiling height) for all areas (except toilets) shall be
3m. The contractor must comply with all relevant existing laws and regulations of
Maldives, including the Planning Guidelines, social housing development guidelines

of Ministry of National Planning, Housing and Infrastructure.

g) Materials, fixtures and fittings used on exterior walls and surfaces shall be weather-

proof, external finishing materials, including fixtures and fittings.
h) The built-up Area should not be less than 700 square feet and must include:

e Sitting, Dining, Kitchen and laundry area
e Storage area
e 03 bedrooms (one master room & two small rooms).

e 03 toilets (attached).

1. Bedrooms

a. Minimum size of Master bedroom shall be Master bedroom- 12 feet x 11 feet

b. Minimum size of other bedrooms shall be 11.5 Sgm.

1.1 Finishes
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a Interior walls shall be smoothened by putty finish.

b) Walls shall have preparatory sealer and two coats of emulsion paint finish equivalent

to Nippon / Sigma / Samhwa / Sherwin Williams’s brand.

¢ Ceiling shall be smoothed and finished with preparatory sealer and two coats of
emulsion paint equivalent to Nippon / Sigma / Samhwa / Sherwin Williams Brand.

d) Floors shall be of Homogenous Porcelain tiles of size 600mm x 600mm. Skirting of

Homogenous Porcelain tiles should be provided.
e) Windows: Powder coated aluminum frame with black tinted glass.

f) Doors: Timber door frame with timber panels and boarder. (To be approved by

client). Hinges and Locks must be approved by the client before installation
1.1 Services

d Adequate lighting must be provided for each room. (Preferably three light points, 1-dim night
light and 2 white lights).

b) A fan and three socket outlets (15A) shall be provided for each room and addition one 20A
socket shall be provided at 2.4m height for possible future air-conditioning need.

2. Toilets
Area & dimensions:
d Minimum clear height (floor to ceiling height) for toilets shall be 2.4m.
b) Minimum width of the toilet or a bath room should be 1.2m.
¢ Minimum length of the toilet or a bathroom should be 2.2m
2.1 Finishes
a Interior of walls shall have ceramic wall tiling of size 300mm x 600mm.

b) A suspended Fibrous plaster board ceiling, concealing the plumbing pipeline shall be
smoothed and finished with preparatory sealer and two coats emulsion paint

equivalent to Nippon / Sigma / Samhwa / Sherwin Williams Paint.

¢ Floors shall be of non-slippery homogeneous tile finish of size 300mm x 600mm.
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Toilets shall have adequate waterproofing.
Windows: Powder coated aluminum frame with black tinted glass.

Doors: PVC door, frame and boarder or equivalent (to be approved by client). Hinges

and Locks must be approved by the client before installation

2.2 Services

Adequate lighting must be provided for each toilet (minimum two light all relevant fixtures

(WC, wash basin, Muslim shower, water tap, etc.) must be provided Water connection must

be provided to relevant toilet fixtures.

Waterproof sockets must be for possible future heating system

2.3 Ventilation

Each toilet shall have ventilation window with the opening as per planning regulations.

3. Living/ kitchen and Dining

Area and Dimensions:

Minimum area for sitting area shall be 18 sgm

Minimum area for Kitchen & Dining shall be 15 sqm. (Preferably separated area for
Kitchen)

Minimum clear height for shall be 2.7m (floor to ceiling height).

3.1 Finishes

)
b)

Interior wall shall be smoothened by putty finish

Walls shall have preparatory sealer and two coats of emulsion paint finish equivalent

to Nippon / Sigma / Samhwa / Sherwin Williams brand.
Ceiling should be a suspended Fibrous plaster board.

Floors shall be of Homogenous Porcelain tiles of size 600mm x 600mm. Skirting of

Homogenous Porcelain tiles should be provided.

Bottom Kitchen Cabinet (with doors) must be provided with a minimum width of

600mm counter top. Minimum counter to top length should be 2.8m. Counter top
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9
h)

should include SS sink and accessories approved by client.

Adjacent wall of the counter should have 600mm x 600mm tiling to the length of the

counter top.
Windows: Powder coated aluminum frame with black tinted glass.

Doors: Timber door frame with timber panels and boarder. (To be approved by

client). Hinges and Locks must be approved by the client before installation.

3.2 Services

a)

b)

d)

Adequate lighting must be provided for the entire area with single connection.
(Living area 4 lights, Dining area 2 lights and kitchen 2 lights)

Living area must be included 4 gang sockets, 2 gang sockets for dining, and 4 gang

sockets for kitchen.

Provisions for cable TV, and internet should be provided. Fans and sockets outlets at
relevant location shall be provided for the general home appliances at sitting, kitchen

and dining area.

Kitchen fixtures, such as sink, bench, cupboards/ kitchen cabinets, etc. must be

provided. Water connection must be provided to relevant kitchen fixtures.

3.3 Ventilation

Each space shall have window(s), with the opening area as per the planning regulations.

4. Laundry

Washing space shall be provided to accommodate one washing machine.

Minimum clear height shall be 2.7m (floor to ceiling height).

4.1 Finishes

Walls shall have preparatory sealer and two coats of emulsion paint finish equivalent to

Nippon / Sigma / Samhwa / Sherwin Williams brand.

4.2 Services

Adequate lighting must be provided for the entire area.
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Water connection shall be provided.
Weather proof two socket outlets (13A) shall be provided.
4.3 Ventilation

Laundry space shall have window(s), with the opening area equal to 10% of the floor area.

5. Storage

Minimum clear height shall be 2.7m (floor to ceiling height).
5.1 Finishes

Walls shall have preparatory sealer and two coats of emulsion paint finish equivalent to
Nippon / Sigma / Samhwa / Sherwin Williams brand.

5.2 Services
Adequate lighting must be provided for the entire area.
5.3 Ventilation

Laundry space shall have window(s), with the opening area equal to 10% of the floor area.

6. Garbage area, Outdoor area, Entrance

Garbage collection area should be separated from common area; a central collection area at

the ground floor with an ease of loading/unloading. Vehicular access should be provided.
6.1 Finishes

Walls shall have preparatory sealer and two coats of emulsion paint finish equivalent to
Nippon / Sigma / Samhwa / Sherwin Williams brand.

Ceiling of entrance/parking area should be of a suspended ceiling of fibrous plaster board.

Ceiling of Garbage room shall be smoothed and finished with preparatory sealer and two

coats of emulsion paint equivalent to Nippon / Sigma / Samhwa / Sherwin Williams Brand

2.6 ACCESSIBLE DESIGN

All aspects of the design and concept should comply with the Maldives Disability act.
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2.6.1 Entrances

Easy accessibility and circulation between external and internal spaces,
and within the internal spaces, locate a safe transit point for
people with limited mobility and have easy wheelchair access.

2.6.1.1 Make the spaces wide enough for wheelchair access

2.6.1.2 Provide adequate maneuvering space

2.6.1.3 Provide even, non-slip surfaces

2.6.1.4 Provide ramp access for ease of dealing with more than one
level and for easy movement between the external and
internal spaces.

2.6.1.5 Adequate lighting for safety and security

2.6.1.6 Installation of sound devices such as doorbell, alarms etc.

2.6.2 Indoor Circulation
2.6.2.1 Easy and efficient circulation through the spaces that enables
easy maneuverability especially for people who use wheel
chair.
2.6.2.2 All the spaces should wide enough for wheelchair access.
2.6.2.3 The door handles should be lever handles

2.6.3 Bathrooms and Toilets
2.6.3.1 At least 1 en suite bathroom is recommended to be designed
and furnished for maximum comfort and ease of use.
2.6.3.2 At least 1 bathroom of the PWD unit should accommodate
the following design guidelines.

a.

> @

Preferably opening out or sliding door with a minimum
width of 850mm

Adequate space for people using wheelchairs or other
assistive devices.

Sufficient handrails and grab bars to assist people to get
to and from a wheelchair and to assist people with limited
strength.

Secure lock access with security and privacy feature so
users can easily close and lock the bathroom or toilet
door.

The minimum dimension of a toilet should be 1.6 m x 2.4
m, or 2.0 m x 2.7 m if a shower is included and with an
in-swinging door.

The WCltoilet should be located against the wall diagonal
from the entry door.

Firmly fixed-grip rail next to the WC, 800 mm high.
Accessories, such as mirrors and towel rails, 900 mm to
1.1 m high.
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i. Firmly fixed washbasin to the wall at a height of between
800 mm to 850 mm.

Single-lever taps.

k. Drop-down or removable shower seat in the shower.

N s

2.6.4 Kitchens
2.6.4.1 The kitchen counter or work surfaces should be at a
comfortable height for people using wheelchairs.
2.6.4.2 Provide ease of access to the opening and closing of windows
and doors.

2.6.5 Bedroom and Living room
2.6.5.1 At least one bedroom should be designed and furnished
offering maximum comfort for PWD.
2.6.5.2 Provide spaces large enough to allow for easy
maneuverability.
2.6.5.3 Make entrance wide enough for wheelchair access.
2.6.5.4 Provide lighting for safety and security.



Design & Build of 50 Housing Units as Mixed Used Residential Building at AA.Rasdhoo

+« Expected Schedule of Finishes

Location/
Area

General
floor

Common
areas

Corridor at
typical
floors

Sitting
room &

living area

Store
room /
Services
room

Toilets

Services
room

Floor Skirting Wall Ceiling Partition Doors/wind
ow
Homogeneous/Po | Homogeneous/ | Wall sealer, Brick Powder
rcelain tiles Porcelain tiles | putty smooth wall coated
finish, and 2 (Internal | aluminum
wall frame with
coat g!oss 100mm | black tinted
emulsmn hollow
paint brick)
Homogeneous/Po | Homogeneous/ | Wall sealer, Brick Powder
rcelain tiles Porcelain tiles | putty smooth wall coated
finish, and 2 (Internal | aluminum
coat gloss wall frame with
emulsion 100mm | black tinted,
paint hollow
brick)
Homogeneous/Po | Homogeneous/ | Wall sealer, Brick Powder
rcelain tiles Porcelain tiles | putty smooth wall coated
finish, and 2 aluminum
coat gloss frame with
emulsion black tinted
paint glass,
Homogeneous/Po | Homogeneous/ | Wall sealer, Brick Powder
rcelain tiles Porcelain tiles | putty smooth wall coated
finish, and 2 (Internal | aluminum
coat gloss wall frame with
emulsion 100mm | black tinted,
paint hollow | glass.
brick) Timber door
frame with
timber
panels
Homogeneous/Po | Homogeneous/ | Wall sealer, Brick Powder
rcelain tiles Porcelain tiles | putty smooth wall coated
finish, and 2 (Internal | aluminum
coat gloss wall frame with
emulsion 100mm | aluminum
paint hollow | panels
brick)
Non- slippery Full height Fibrous | Brick Powder
homogeneous Ceramic wall | plaster | wall coated
tiles + tiles board (Internal | aluminum
waterproofing ceiling | wall frame with
(brush bond) 100mm | black tinted
hollow
brick)
Titanium finish Wall sealer, Concrete | Powder
putty smooth / Brick | coated
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finish, and 2 wall aluminum
coat gloss (Internal | frame with
emulsion wall aluminum
paint 100mm | panels
hollow
brick)
Outdoor Homogeneous Homogeneous | Ceramic wall Concrete | Powder
tiled area . tiles tiles / Brick | coated
tiles + 2 coats of .
wall aluminum
waterproofing (Internal | frame with
wall black tinted
(brush bond) 100mm
hollow
brick)
Garbage Homogeneous Homogeneou Brick Powder
room . . wall coated
tiles + s/Porcelain .
(Internal | aluminum
waterproofing tiles wall frame with
(brush bond) %OOmm aluminum
ollow | panels
brick)

*Note: External walls must be 150 mm thick solid brick walls

Materials, fixtures and fittings used on exterior walls and surfaces shall be weather-proof,

external finishing materials, including fixtures and fittings.

All the major materials, fixtures and fittings shall be submitted to the Client for approval

prior to installation or application.
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2.7 STRUCTURAL AND CIVIL WORKS

a)

b)

d)

The lifespan of the designed structure should be at least a minimum of 50
years.

The structural design must be done in accordance with British standards or any
superseded European standard (Eurocode). The developer must include and
refer to a local registered engineer during the design process and the drawings
should be stamped by an accredited structural checker.

Necessary standards for construction to ensure the quality of workmanship and
site safety during construction should be followed.

The developer should propose a structural system/material as well as the
proposed methodology brief with the above mentioned standards, during the
concept stage as a deliverable.

2.8 Additional Information

1.

Final price should be exclusive of the import duty for any imported
construction material, equipment, machinery, etc.

The price also should include electricity and water required for the project.
Project costing - The project is a lump sum contract. The contractor shall
submit a work breakdown schedule within 10 days from the date of receipt
of the Letter of Acceptance, indicating the price break down and the
durations for each task. The proposed work schedule will then be finalized
following negotiations with the Client.

Finalized work schedule- The Finalized work schedule will then be used as a
basis for measuring the works completed in order to issue the interim
payments.

The Contractor shall obtain all the permits required from regulatory
authorities / service providers etc.

Any waste and debris shall be transported to a designated waste management
site.

Detailed design and 3D rendered images of the exterior of the buildings and
the development as a whole, to be submitted in accordance with the timeline
agreed with the Employer after signing of the Contract.

Materials, fixtures and fittings used on exterior walls and surfaces shall be

weather-proof, external finishing materials, including fixtures and fittings.
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9. All the major materials, fixtures and fittings shall be submitted to the Client

for approval prior to installation or application.

2.9 General Design Obligations of the Contractor

The Contractor shall carry out, and be responsible for the design of the Works. Basic design
shall be in accordance with the spaces defined in the Specific Requirements. Detail Design
shall be prepared by qualified designers who comply with the following criteria:

a) Architect
i. A registered architect at his/her country with minimum 05 years of
architectural design experience. Must have designed at least 2 buildings of

similar scale within this period.

b) Civil/Structural Engineer
I. A registered engineer at his/her country with 05 years of experience in

structural design of buildings of similar scale.

c) Services Engineer
I.  Minimum bachelor’s degree and 05 years of experience in service design of

buildings of similar scale.

2.9.1 Tests on Completion

Upon completion of the building Contractor shall allow for testing of the services installed in the
building as part of commissioning.

2.9.2 Contractors’ Documents

The Contractor shall submit an assessment report which includes defects and work
methodology for repair of the existing structures for approval of the Employer. The
Contractor shall submit preliminary designs, which includes floor plans, sections and
elevations for the approval of the Employer. Once the preliminary design is approved the
Contractor shall submit detailed design for approval. The detail design shall be signed by a
locally registered Architect and Engineer and shall be certified by accredited architectural and
structural checkers if required. Upon completion of civil work, contractor is required to
submit as-built drawings and final progress payment will be released upon approval of the as
built drawings. The materials used for construction shall be of good quality, with a design life
of 50 years and where necessary design shall incorporate renewable energy and sustainable
design components where practical.
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2.9.3 The Contractor shall submit the following with the bid:

1.

2.

3.

Conceptual layout drawings of the proposed buildings and a site plan of the development.

Conceptual 3D drawings of the buildings and the development.

The floor plans attached with the proposal should be to a scale of 1:100 or 1:200, and

shall include the furniture layout, fixtures, fittings and the column positions.

Proposed equipment for works and work methodology.

Preliminary work schedule - The contractor shall submit a proposed work schedule with
the bid. This work schedule shall indicate the major works to be carried out under the

scope of the project. The work schedule shall clearly show the proposed start and end

dates for all the project stages and the total project duration proposed.

Preliminary work schedule - The contractor shall submit a proposed work schedule with
the bid. This work schedule shall indicate the major works to be carried out under the

scope of the project. The work schedule shall clearly show the proposed start and end

dates for all the project stages and the total project duration proposed.

2.10 Site and Other Data

1.

2.

Visiting site
a. Visiting the Site

The Contractor shall visit the site before completing his offer in order
that he may appreciate its condition, means of access and all other
circumstances that may affect his offer.

The Contractor shall inform in writing to the Ministry of Health, the
date and time he wants to visit, and the Ministry will arrange the access
to the site.

The existing environment
b. EXisting services

It is the responsibility of the Contractor to determine the exact position
of all existing and new services in the area affected by the Works and to
take all the necessary precautions to ensure that they are not damaged in
any way.

Prior to starting work on site the Contractor shall:

I. Notify all service authorities of proposed works not less than one
week before commencing site operations.
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C.

iIl. Check the positions of existing services.

iil. Observe local and/or service authority's recommendations for

work adjacent to existing services.

iv. Adequately protect, uphold, maintain and prevent damage to all

services. During the course of the works the Contractor shall:

Notify the Employer and appropriate service provider if any
damage to services results from the execution of the works.
Make arrangements for the works to be made good at the
Contractor’s expense without delay to the satisfaction of the

service authority or private owner as appropriate.

.. Replace any marker tapes or protective covers disturbed

during site operations to the service
recommendations.

Ground conditions

The Contractor is to satisfy himself as to the nature of the ground,
bearing pressures and the required foundation design. The Contractor is
to include for all necessary measures to deal with contamination to

satisfy the requirements of Environmental Protection Agency.

Any sand, gravel or other useful or valuable mineral or any article of
value which may be found in excavating on site shall remain the
property of the Employer and its discovery is to be reported to the
Employer's Agent immediately. No such material may be used in the
Works without the prior written consent of the Employer's Agent.
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2.11 Management of the Works

d. Email facilities

The Contractor shall have the ability to receive and send electronic mail (Email)
which shall be used for the sending and receiving of payment applications and
the receiving of copies of the Site Progress Meeting Minutes.

The contractor shall ensure the receipt of Emails by the recipient for all the
communications via Email.

The Contractor shall make every effort to ensure that his computer system is
free from viruses and shall have installed an anti-virus checker to ascertain the
integrity of all incoming electronic mail.

e. Supervision

The Contractor shall provide full and adequate supervision during the progress
of the works and shall keep a competent foreman constantly on the works. He
must be able to receive and act upon all instructions, directions and orders
issued by the Employer, which subsequently will be confirmed in writing.

i. 3 working days before works commence
ii. ~ Should any queries arise during the contract
iii.  Prior to, or at the completion of the works

All work will be inspected periodically by the Employer's representative and if
work is found to be unsatisfactory the Contractor will be immediately notified
and will be expected to remedy fault defects within 48 hours.

f. Sub-contractors

The Contractor is to supply for approval, a list of sub-contractors that are
proposed to be employed on the Works. Such approval will not be unreasonably
withheld.

All the sub-contractors shall be registered with the relevant authorities.
g. Drawings

Any drawings produced for the execution of the Works, including any that may
form part of the Contract Documents, shall be deemed to form part of the
Contractor’s Documents as defined in the Contract. No work shall commence
on any aspect of the Works until the Employer has annotated the relevant
drawings with either an “A” (without condition) or with a “B” (including any
conditions appended by the Employer).

The Contractor shall provide two copies of the following drawings which form
part of the Contractor’s Documents:

I.  Architectural and Structural drawings (1:100).
ii.  Services drawings (1:100)
iii.  Fire drawings (1:100)
iv.  Landscape plan (minimum scale 1:100)

v.  Any other detail drawings necessary to describe the extent of the works.
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h. Proposed changes

The Contractor shall supply two copies of all drawings, schedules and details
necessary to describe the full extent of the Works. Any proposed changes from
the Contract documentation shall be submitted to the Employer’s Agent for
comment, at least two (2) weeks prior to incorporation in the Works.

i. Records

The Contractor shall keep daily records of the weather, hours lost due to
inclement weather, visitors to the site including the Employer and consultants,
number of trade operatives including Sub-Contractors working on the site,
together with details of materials and goods delivered to and withdrawn from
the site. Such records are to be summarized weekly in an agreed manner and
produced for incorporation into monthly progress reports.

J. Program and progress

There shall be monthly site minutes chaired by the Employer’s Agent which will
review the program and progress. The Minutes of the Site Progress Meetings
shall be sent out by e-mail to all parties by the Consultant.

A detailed program indicating design periods, site possession date, contractual
completion date, any sectional completion dates and proposed partial possession
dates must be produced and be sufficiently detailed to enable the progress of all
the works.

If, at any time, the Contractor falls more than four (4) weeks behind program,
then a revised program must be issued to indicate the proposals for recovering
time or delayed completion. Where an extension of time has been granted by the
Employer’s Agent, a revised program should be issued indicating the extension
granted and the revised completion date proposed.

Three (3) copies of the program are to be updated on a weekly basis. Two (2)
copies for the Employer are to be interchanged at monthly Site Progress
Meetings with the third master copy held on site. The program are to be marked
up in a continuous colored line on a ‘work completed each week’ basis.

k. Payment

Applications for payment are to be made to accord with the Schedule of Prices.
The Schedule of Prices shall be used as a basis for calculating payments due to
contractor as the works progress.

I.  Construction waste management

The Employer intends to pursue a resource management, waste reduction, reuse
and recycling policy with the main and sub-contractors, suppliers and
manufacturers.

I.  The Contractor should produce a site waste management plan to meet
requirements of Environmental Protection Agency (EPA) of Maldives.

ii.  Lean construction techniques shall be employed wherever possible to
increase the efficiencies in the use of materials, energy and water
consumption.
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iii.  The Contractor is to minimize waste by over-ordering by careful
management of the Works to avoid the need.

iv. . Where possible the Contractor shall seek opportunities to reduce
packaging (but not at the risk of increased damage) and otherwise to
return packaging. Materials not used should be returned as stock for sale.

v.  Generally, the Contractor shall commit himself to reduce waste generated
on site.

m. Water for the Works

The Contractor shall allow for providing clean fresh water for use on the works
and pay for transport costs and any other costs attached to same.

The Contractor shall endeavor to reduce the amount of water consumed in the
construction process through wastage and leakage.

n. Energy for the Works

Electrical supply connections shall be provided by FENAKA Corporation. The
Contractor shall allow for providing electricity for the Works, including
temporary facilities and the testing and commissioning process, and pay for all
the cost attached to it.

The Contractor shall endeavor to reduce the amount of energy consumed in the
construction process by adopting energy saving methods.

2. Quality standards/control
0. General quality of products/materials/workmanship

The Contract shall be carried out in the most expeditious and effective manner
with skilled tradesmen and best quality materials. The works shall comply with
the relevant British Standard (BS) or Code of Practice as well as to the entire
satisfaction of the Employer.

Where and to the extent that materials, products and workmanship are not fully
specified they are to be:

1. Suitable for the purposes of the Works stated in, or reasonably to be
inferred from, the Contract Documents, and

2. In accordance with good practice including the relevant provisions of
current BSI documents.

p. Materials

The Contractor may store materials or plant on the contract area in locations
which have the approval of the Employer. The Contractor shall be solely
responsible for any material/plant so stored or parked. Temporary storage on
roads shall be permitted only as directed.

Materials shall be ordered from the drawings and specification and not directly
from any document which may contain quantities (if any). Draw the Employer's
attention to any discrepancies between the documents prior to ordering. The
specified thickness of materials and layers of materials means the finished
thickness after compaction or settling.
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In relation to proprietary goods:

1 Handle, store, prepare and use or fix each product in accordance with
manufacturers printed or written recommendations/instructions. Inform
the Employer if they conflict with any other specified requirement.

2 Submit copies of manufacturer’s instructions to the Employer when
requested.

All products shall be new unless otherwise specified. Ensure that the whole
quantity of each product and material required to complete the work is of
consistent kind, size, quality and overall appearance. Handle, store and fix
products with care to ensure that they are not damaged when incorporated into
the work.

Where a choice of manufacturer or source of supply is allowed for any
particular product or material, the whole quantity required to complete the work
must be of the same type, manufacture and/or source. The contractor shall not
change the choice of manufacturer or source of supply without prior approval of
the Employer. The contractor shall produce written evidence of sources of
supply if requested by Employer.

The Contractor shall submit any certificates relating to the goods supplied for
the works as required by the Employer.

Where approval of products of materials is specified; submit samples or other
evidence of suitability. The contractor shall not confirm orders or use materials
until approval has been obtained. The contractor shall retain approved samples
on site for comparison with products and materials used in the Works. The
contractor shall only remove if such materials are no longer required.

Timber used for temporary works such as formwork, hoardings etc. shall be
obtained from sustainably managed sources.

a. Project Consultant

The Employer may provide a named representative on a visiting basis to inspect
quality and record progress, but he will not have authority to issue contract
instructions or change orders.

b. Inspection by Employer

Inspection or any other action by the Employer must not be taken as approval of
materials, products or work unless the Employer confirms in writing in express
terms referring to:

Date of Inspection
Part of the work inspected
Respects or characteristics which are approved

Extent and purpose of the approval

a > »w b P

Any associated conditions
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C.

Provision of services

The Contractor is to connect all services and pay all connection and
infrastructure charges for water, gas, telephone, sewage and electrical
connections, including provision of meters as necessary.

Mechanical, electrical, communications installations and other services

All services shall have final tests and commissioning carried out so that they are
in full working order at Practical Completion. Air-conditioning systems and
other systems installed in the building shall be in operation during the period of
snagging.

3. Health and Safety

e.

3. Site rules

Generally

The Contractor shall provide and maintain all necessary safety measures and
amenities to comply with all Statutory Enactments, Regulations and all other
guidelines applicable to health & safety and shall allow for all costs in such
compliance.

Site huts, stores and welfare facilities

The Contractor is to allow for all temporary accommodation, security, boarding,
etc., necessary for the works including paying all rates and charges for same.

The Contractor shall provide accommodation suitable for the holding of site
progress meetings. It shall include a table and seating for up to eight people.

There will be some monthly site meetings which will be attended by
representatives of the Employer. The Contractor shall provide safe access from
the site entrance to the accommodation for the holding of meetings such that the
personnel concerned do not require the use of personal protective equipment
(PPE). If this is not possible then the Contractor shall provide a means of
transport from the site entrance to the accommodation concerned that affords the
necessary protection.

Traffic routes

The Contractor will be responsible for siting, maintaining, securing, watching
and lighting the traffic routes within the site to minimize the potential health and
safety risk to the site personnel, site visitors and specific operatives.

h. Work time restrictions

Working hours are flexible as the project needs to be completed as soon as
possible but Contractor shall abide by the Labor law and regulations.

Nuisance

The Contractor shall take all necessary precautions to prevent or reduce any
nuisance to the occupiers of adjacent properties, and shall use every reasonable
and practical means to keep any disturbance to a minimum and to maintain the
site in as tidy a condition as possible at all times.
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The Contractor shall minimize the effect of nuisance by dust pollution by taking
the following measures:

1. Where demolition is involved the Contractor shall minimize dust by
spraying the work being undertaken with water.

2. The Contractor shall induct all sub-contractors whose work might
involve the production of dust into the most appropriate ways of
minimizing it.

3. Spoil heaps are to be sized and positioned to take into account any
potential wind conditions which are likely to lead to some of the
constituents becoming airborne.

4. Accesses on the site shall be constructed using suitable hard material
which will be consolidated to form a hard durable surface.

5. Open vehicles leaving site with spoil shall be sheeted to prevent the
release of dust.

6. Public and private roads, footpaths, accesses and rights of way which are
being used by construction traffic shall at all times be kept clean and
clear so far as possible of dirt, mud and material dropped from vehicles
or from tyres arising from such use. Roadways and traffic routes shall be
damped down as necessary during periods of dry weather.

7. Where mud is likely to adhere to the wheels of vehicles leaving the site a
wheel wash is to be utilized.

The Contractor shall produce a statement to the Employers Agent prior to
commencing on site indicating how these procedures will be disseminated to
site operatives.

J. Neighboring properties

The Contractor shall not enter or use land beyond the site boundary without the
permission of the owner. If adjacent land is used for any temporary purpose then
the Contractor shall pay all fees and charges and shall keep the Employer
indemnified against any claims that might arise.

k. Cleaning and removing rubbish

Keep all existing footpaths and roads clean at all times. Keep roads
unobstructed.

The Contractor shall at all times ensure that all roads and drains affected by its
works shall be kept clear of any spoil, mud, slurry or other material likely to
impede free flow of water in them.

Clear away all rubbish on completion. Remove from site all arising from
excavations. Leave site clean and tidy. Clean all buildings to a standard such
that no further cleaning of any surface, fitting or fixture would be required by an
incoming occupant.

Bonfires will not be permitted.
I.  Protection

Agree with the employer before commencement those existing trees and shrubs
which are to be preserved over and above any which may be subject to
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restriction by environmental protection regulations.

Adequately protect all types of work and all parts of the Works, including work
carried out by others, throughout the Contract. Wherever work is of an
especially vulnerable nature or is exposed to abnormal risks, provide protection
to ensure that damage does not occur.

During the progress of the works the Contractor shall take every care to avoid
damage to the Employer’s or adjacent property and the Contractor shall be liable
for any damage to private roads, paths, fences, etc. during the contract.

m. Internet

Provide as soon as practicable after the Date of Possession an internet
connection for use by the Contractor, subcontractors and those acting on behalf
of the Employer. Allow for the cost of a fair usage by those acting on behalf of
the Employer.

n. Protection of ecological features

Protect and preserve existing natural features in accordance with EPA
recommendations and hand them over in good condition as part of the finished
Works on completion.

In all case the Contractor shall construct ecological protection prior to any
preliminary construction or preparation work commencing in the vicinity, e.g.
clearing of the site or erection of temporary site facilities.

Minimize the possibility of water (ground and surface water) pollution
following the best practice guidelines outlined in the relevant planning policy
documents.

0. Signboards

The Contractor shall allow for providing and erecting the supporting structure
and fixing signboards. The signboards should be located in a prominent position
and cleaned and maintained through the whole period of the Contract. On
completion the signboards are to be dismantled and the location reinstated.

4. Handovers
p. Notice of Completion

The Contractor is required to give four (4) weeks provisional notice and two (2)
weeks firm notice of intended completion dates. It is essential that the intended
dates are achievable, to prevent additional costs to the Employer.

The Contractor to allow for access for the Employer’s staff approximately two
(2) Weeks prior to Practical Completion, by arrangement, to the building for the
purpose of viewing.

g. Inspection

Four (4) weeks prior to Completion the Employer’s Agent will issue a multi-
point Pre-inspection Check List which will be used and completed for all
buildings. No inspection shall take place by the Employer’s Agent until the Site

Agent has signed the declaration that every item has been checked. The
schedule of items on the checklist is not exhaustive as far as indicating the
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minimum provision is concerned and the Contractor shall ensure that there is
full compliance with the Employer’s Requirements. Note that neither the
Employer nor Employer’s Agent will undertake the snagging process as it is the
sole responsibility of the Contractor.

The Contractor is to ensure that all equipment and plant is fully commissioned
and operational, prior to offering the property for inspection.

r. Partial Possession

In principle the Employer will not guarantee taking over any part of the building
prior to the Completion Date as a phased handover. However this does not rule
out the possibility and the Contractor may submit a proposal for the Employer’s
consideration provided that suitable access provision is made in accordance with
the Health and Safety Plan.

Where Partial Possession is agreed in principle, possession of the properties will
only be accepted if the buildings are suitable for immediate occupation. All
electrical and water services, including meters, public sewers and drains are to
be connected, and the external works completed and lighting energised to allow
complete and safe access to the buildings. The Contractor shall notify all
Statutory Authorities of the agreed meter reading at partial possession.

The contractor will be responsible for ensuring that dust from on-going
operations does not impact on handed over properties and carrying out cleaning
of windows and external walls when reasonably requested by the Employer to
do so.

s. Practical Completion

Practical Completion, and hence commencement of the Rectification Period,
will only be accepted on completion of all the works.

Ensure that meter readings are taken by relevant bodies at Practical Completion
and that copies of readings are supplied to all interested parties.

On the day of handover of the properties (which could occur at Partial
Possession or Practical Completion) the Contractor shall arrange for the services
sub-contractors to be present to rectify any problems and explain any aspects of
the controls of which the occupier should be aware.

Any defects apparent at handover should be treated as ‘urgent’ and rectified
within 7 days.

5. Rectification period
t. Rectification

The Contractor will be expected to respond to requests for rectification of
defects in accordance with the following criteria:

1 Twenty-four (24) hour works include emergency repairs that present an
immediate threat to health and safety, function of the building or to the
fabric of the property.
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2.12

2 Seven (7) day works include urgent repairs to problems that cause severe
disruption to the comfort of the occupants, or that present the danger of
further deterioration to the building fabric.

3 Twenty-eight (28) day works include routine repairs that do not unduly
affect the comfort of the occupants or the building fabric.

The designation of the category of defect will be the sole prerogative of the
Employer’s Officer.

Minor defects can be left to the end of the Rectification Period.

Rectification inspection

Rectification inspection will take place within the Rectification Period, and
defects must be rectified within one (1) month of the end of that period. Make
arrangements with the Employer, and give reasonable notice of the precise
dates, for access to the various parts of the works for purposes of making good
defects. Inform Employer when remedial works to the various parts of the
Works are completed.

Failure to meet targets

Failure to meet any of the above targets will result in the Employer employing
others to carry out the work, the cost of which will be deducted from monies due
to the Contractor under this Contract or will be treated as a debt.

Where more than one visit is required by the Employer and/or his agent to
inspect remedial work to defects not previously completed then the Employer
and/or his agent will charge therefore and the Employer will deduct those costs
from monies due or to become due under the Contract or treat same as a debt.

TECHNICAL SPECIFICATION - General Works
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Developer should follow the technical specifications annexed with this document. The developer
may also propose to improve upon the specifications provided in its document. In such case, any
improvements to the minimum specifications shall be clearly stated in the proposal. Thus, these
technical specifications will form part of the contract document.

These are general technical specifications used for Government Housing Projects. The developer
Is required to adhere to the specifications applicable for this project. Any further change to these
specifications can be brought by mutual agreement between the two parties.

1. SITE WORKS

1.1 Demolition

1.1.1 Demolition includes the complete demolition including grubbing up of foundations
and the proper termination of all services as required by the Drawings including the
removal and disposal of all demolished materials. The demolition work shall be
executed in a systematic manner.

1.1.2 Demolition operations and the removal of debris shall be carried out to ensure
minimum interference with roads, streets, footpaths and other adjacent occupied or
used facilities.

1.1.3 Damage caused to adjacent facilities by demolition operations shall be repaired by
the Contractor at his own expense. The Contractor shall arrange and pay for the
disconnecting, removing and capping of utility services, notify the affected utility
agency in advance and obtain written approval before commencing work.

1.1.4 Before commencement of work, submit a method statement to the Consultant as to
the proposed method and sequence of demolition of the building and a safety plan
which shall cover the risk assessment and safety measures for such method
statement. The Consultant reserves the right to prohibit any method of execution of
the Works which he regards as unsafe.

1.1.5 Drawing information, particularly for unconventional layouts and special
structures, will be made available to the Contractor if possible. The Contractor
shall state in his method statement if it is based on such drawings. In the absence of
drawings, the Consultant may require a detailed structural survey to be carried out
and endorsed by a Registered Structural Engineer (or equivalent) to define the
existing structure and the appropriate method and sequence of demolition.

1.1.6 No work on site shall be allowed to commence until the proposed method
statement has been accepted and all precautionary measures, hoardings, covered
walkways, and other requirements are in place.
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1.2 Site Clearance

1.2.1 The Site shall be cleared of all vegetation, rock, boulders, etc. and surface soil shall
be removed as directed by the Consultant. The trees which are to be retained shall
be protected from damage

1.2.2 Spreading, leveling and consolidating on site where required, shall be made with
suitable surplus excavated material obtained from the Site. Other soils used for
filling shall be approved by the Consultant

1.2.3 The Contractor shall dispose all unsuitable and surplus excavated material

1.2.4 The Contractor shall tidy up and leave the Site in a clean and sanitary condition at
all times during the execution of the Works.

1.3 Excavation

1.3.1 Excavation shall be performed to the required depth as shown in the Drawings.

1.3.2 A survey of the existing site shall be made and the results of same submitted to the
Consultant before commencement of the work

1.3.3 Excavation area shall be protected from any water flowing in. Sides of excavations
shall be shored or inclined to retain excavation unless otherwise specified

1.3.4 Excavation near adjoining structures shall be executed with care so as not to
damage those structures.

1.3.5 The Contractor shall take all necessary precautions during the excavation for the
Works particularly those excavation which are adjoining existing buildings and
shall protect such buildings from the damage or collapse by means of temporary or
permanent shoring, strutting, sheet piling or underpinning or excavation in short
lengths and/or other methods as he deems fit and also he shall properly support all
foundations, trenches, walls, floors, etc. affecting the safety of the adjoining
existing buildings.

1.3.6 The Contractor shall alter, adopt and maintain all such works described above for
the whole period of the Contract and shall finally clear away and make good all
damages done.

1.3.7 The construction and efficiency of the shoring, underpinning, strutting and the like
for the purpose for which it is erected shall be the responsibility of the Contractor,
should any subsidence or any other damage occur due to the inefficiency of the
shoring, underpinning, strutting and the like or any other support provided, the
damage shall be made good by the Contractor at his own expense and
responsibility.

1.3.8 The shoring, strutting, piling and the like, shall be executed in such a manner as to
cause as little inconvenience as possible to adjoining owners or the public and the
Contractor shall be responsible for negotiating with the adjoining owners the
means to safeguard their property and for the use of any portion of their land for
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the purpose of executing the excavations and no claims submitted on this ground
will be entertained.

1.3.9 The Contractor shall be held solely responsible for the safety of the adjoining
existing buildings, the sufficiency of all temporary or permanent shoring,
underpinning, piling, and the like.

1.3.10  The Contractor shall keep the Consultant informed as to manner in which he
intends to proceed with the execution of the excavations and obtain his approval.
Such approval if given shall not absolve the Contractor of his responsibility.

1.3.11  Excavation shall extend a sufficient distance from walls, footings, etc. to allow
space for placing and removing shoring and formwork, for performing all work in
the excavations and for the inspection of same.

1.3.12  Excavated material shall be deposited within specified areas as directed unless
otherwise specified.

1.3.13  2.2.13 The Contractor is deemed to have inspected the site and to leave
ascertained for himself as to the nature of the soil, etc. and also the areas where to
collect and stack the materials for which necessary site clearance shall have to be
made at his own cost.

1.3.14  Stacking or excavated materials shall be done at places approved by the
Consultant and he shall have recorded the original ground levels of such places
jointly with the Contractor before commencement of stacking operation.

1.3.15  Extra excavation and allied lead/lift required specifically for providing
working space to workmen or shuttering to walls of basement etc. shall be
measured for payment, no extra claim being allowed for such work incidental to
development and executions of allied jobs. Only authorized excavation approved
by the Consultant shall be paid for

1.3.16  Sufficient clear working space shall be left all around excavated area. The
disposal of waste/unserviceable materials may be in filling and/or in embankment
according to nature of place of disposal. The appropriate specifications for filling
and/or embankment shall apply

1.3.17  All foundation trenches shall be excavated to the full widths and depths shown
on the drawings or to such greater or smaller depths as may be found necessary in
the opinion of the Consultant and so instructed by his representative.

1.3.18  Should any excavation be taken down below the specified levels, the
Contractor shall fill in such excavation at his own cost with cement concrete
specified for foundations, well rammed in position until it is brought up to the
level.

1.3.19 The Contractor shall notify to the Consultant when the excavation is
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completed and no concrete or masonry shall be laid until the Consultant has
inspected of the soil for each individual footing.

1.3.20  All foundation pits shall be refilled to the original surface of the ground with
approved materials, which shall be well consolidated as instructed by the
Consultant.

1.3.21  The Contractor shall erect temporary barricades around the excavations and if
necessary make provisions of red lamps.

1.3.22  The Contractor shall remove/maintain/restore all service lines like telephone,
water supply, electricity etc. without any extra charges.

1.4 De-watering

1.4.1 Where the excavation level is below the natural water table and it is necessary to
pump continuously from the excavation or to install a specialist type of dewatering
equipment around the perimeter of the site or excavation, the Contractor will be
responsible for ensuring the safety and stability of all adjoining structures and
services or utilities above or below ground level.

1.4.2 1t will also be the responsibility of the Contractor that the equipment installed shall
ensure that the excavation and subsequent construction is carried out in dry
conditions.

1.4.3 Continuous or permanent de-watering of the excavation or Site may not be
undertaken without the written approval of the Consultant and the methods to be
employed shall also comply with Codes of Practice and Local Authority
requirements.

1.4.4 The water pumped from the excavations or well points shall be pumped to disposal
points or sumps approved by the Consultant and the Local Ward Office and if so
required be passed through settling tanks before disposal.

1.4.5 Unless prior approval has been obtained no water must be disposed of in the
Municipality's sewer systems.

1.5 Backfill

1.5.1 All earth used for filling shall unless otherwise stated, be selected hard dry material
from the excavation The maximum dry density of the fill material shall be not less
than 1600 kg/m3.

1.5.2 The backfill of excavations shall be placed in horizontal layers not exceeding
300mm in thickness. Each layer shall be compacted by hand or other mechanical
means to the required density before the next layer is added.

1.5.3 Care shall be taken when filling or back-filling to avoid any wedging action or
eccentric action upon or against the structure of the work.

1.5.4 Before placing of fill, the surface of the sub-grade shall be compacted at optimum
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water content to the same percentage of maximum dry density required of
subsequent lay.

1.5.5 The Consultant will inspect all compacting devices that the Contractor proposes
and shall have the right to reject any device which he feels is unsuitable for the job.

1.5.6 Heavy equipment for spreading and compacting fill and backfill shall not be
operated closer to walls than a distance to the difference in height between the top
of the footings and the layer being compacted.

1.5.7 When back-filling behind retaining walls, basement walls and the like the said
structures shall be kept propped during the complete operation. The hydraulic
compaction of fill shall not be permitted and the back filling shall be carried out in
layers not exceeding 150mm thick.

1.5.8 Each layer shall be compacted to 90% of the modified compaction. No back filling
shall be carried out until the wall concrete has achieved its full works cube strength
and care shall be exercised so as not to damage the external tanking membrane and
its protection.

2. CONCRETE WORKS

2.1. General

211  Materials used in the Works shall be new, of the qualities and kinds specified
herein and equal to approved samples. Delivery shall be made sufficiently in
advance to enable further samples to be taken and tested if required. No materials
shall be used until approved and materials not approved shall be immediately
removed from the Works.

212  Materials shall be transported, handled and stored on the site or elsewhere in such
a manner to prevent damage, deterioration or contamination.
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2.2. Cement

221  Cement shall be Ordinary Portland cement of an approved brand.

222  Cement shall conform to BS 12.

223  Cement shall be of recent manufacturer and used within 6 months of
manufactured date.

224 The Contractor shall with each fresh consignment of cement delivered to the site
furnish the Consultant with a copy of the Manufacturer's statement of compliance
with the above Standard Specifications together with the date of manufacture,
certified by an independent agency in the country of origin and its date of
delivery to Site.

225  Check tests will be required by the Consultant. These tests shall be carried out at
the Contractor's expense.

226 Any cement failing to meet the required standards will be rejected and replaced at
the Contractor's expense.

227  Any cement not conforming to BS 12 shall not be used unless otherwise approved

by the Consultant.

2.3. Aggregate

231

232

233

234
235

236

Fine aggregate shall be river sand conforming to BS 882.

Coarse aggregate shall be crushed stone excluding limestone or derivatives of
limestone conforming to BS 812.

Aggregate shall not contain injurious amount of rubbish, dirt, organic impurities
and other foreign matters.

Strength of aggregate shall be more than that of hardened concrete paste.
Shape of coarse aggregate shall not be flat or slender.

Aggregate to be used in concrete shall possess the qualities indicated in the
following tables.
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Quality of Aggregates

Aggregate | Open | Percentag | Percentage | Clay | Lossin | Organic | Water
type dry e of water of solid lump | washin | impurit | soluble
specifi | absorptio | volume for | (%) g test y chlorid
n (%) the (%0) (%) e (%)
gravit evaluation
of particle
shape (%)
Coarse <=25 <=3.0 =>55 <=0.25|<=15 0 <=0.25
aggregate
Fine >=2.5 <=35 - <=10 |[<=3.0 0 <=0.01
aggregate
* Color of test solution not to be darker than standard solution
Grading requirements for aggregates
Percentage passing each sieve by weight (%)
Agg. Max. Nominal
size Sieve size
(mm) (mm)
40 30 [ 25| 20| 1510 5 [25]12[06] 03] 01
5
Coarse 25 90 | 60 20 0 0
100 100 | - - - - -
100 | 90 50 | 10 | 5
20 90 20 0] 0
100 | - - - -
100 55 | 10 | 50
Fine 90 [ 80 50| 25| 10| 2
100 | - - - - - -
100 | 100 | 90 | 65 | 35 | 10

237  Manufactured sand and blast furnace slag to be use in concrete shall not be used
unless otherwise specified or approved by the Consultant.

238 In case of using fine aggregate of 0.01% or more water soluble chloride content,
the necessary measures for corrosion inhibiting of reinforcement shall be
instructed by the Consultant.

239  The maximum size of coarse aggregate shall be 25 mm.

2310 Sources of aggregate shall be to the approval of the Consultant and samples of
aggregate from the proposed source shall be submitted to the Consultant at least
28 days before its intended use.

2.4. Water

241  Water shall not contain injurious amount of impurities that may adversely affect
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242

243

244

concrete and reinforcement.
Ground water shall not be used for concrete works.

Water shall be obtained from a public supply where possible, and shall be taken
from any other sources only if approved by the Consultant.

Only water of approved quality shall be used for washing out formwork, curing
concrete and similar surfaces.

2.5. Handling and Storage of Material

251

252

253

Cement

2.5.1.1 Cement shall be stored in a manner to prevent weathering.

2.5.1.2 Bagged cement shall be piled no more than 10 bags so as to permit easy

inspection

Cement caked even to the slightest extent shall not be used. Such cement and
rejected cement shall be immediately separated from other bags of cement so that
they shall not be mistaken for others.

Aggregate

2.5.3.1 Aggregate shall be stored in a manner effectively separating coarse and

fine aggregate according to type and shall be prevented from inclusion of

dirt, rubbish and other undesirable foreign matters.

2.5.3.2 Coarse aggregate shall be unloaded and piled in a manner not to cause

segregation of small and large particles. Aggregate to be stored in piles
shall be in mounds of moderate height and at a location where good
drainage is provided.

2.6. Mix Proportion and Strength

261

262

263
264
265

266

Mix ratio for reinforced concrete shall be in the proportion 1:2:3 (cement: fine
aggregate: coarse aggregate) by dry volume.

Mix ratio for lean concrete shall be in the proportion 1:2:6 (cement: fine
aggregate: coarse aggregate) by dry volume.

Water-cement ratio for concrete shall be 0.4% to 0.45%
The specified design strength of reinforced concrete shall be 25 N/mm?
The required slump of concrete shall be 100 mm.

Design mix proportion shall be to obtain required workability, consistency and
durability.
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2.7. Production of Concrete

271

272

273

274

275

Field-mixed Concrete Plant

2.7.1.1 The Contractor shall select the necessary facilities for storage, batching,
mixing and transporting of each of the materials and submit them for
approval of the Consultant prior to start work.

Measuring

2.7.2.1 All materials shall be measure by volume for each batch and water may be
measured volumetrically.

2.7.2.2 Cement shall be measured by number of bags unless automatic cement
weight measure is in use.

Mixing Control

2.7.3.1 Concrete mixture shall be constantly controlled to obtain required
workability and mixed strength. Mixing time for each batch shall be not
more than 3 minutes.

Quality Control

2.7.4.1 The Contractor shall conduct tests for quality control toward insuring that
concrete of the required quality is constantly produced.

2.7.4.2 The Contractor shall have all quality control tests report ready for
submission as required by the Consultant.

Quality Inspection of Concrete at the Point of Placement

2.7.5.1 The Contractor shall conduct tests on concrete at the point of placement.
When test results meet the tolerances given below, the concrete shall be
qualified to have passed the tests.

2.7.5.2 The tolerance between actual slump and required slump of the concrete
shall be 2.0 mm

2.7.5.3 For the estimation of compressive strength of concrete in compressive
strength tests, when the average value of compressive strength of concrete
obtained in a test is not less than the specified design strength, it shall be
qualified to have passed the test. In case of failure to the above
requirements, the Contractor shall take necessary measures such as to
perform appropriate test as instructed by the Consultant.

2.8. Transporting and Placing

281

General
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282

283

284

285

286

2.8.1.1 The Contractor shall establish manner and schedule for transporting and
placing of concrete and obtain approval of the Consultant.

2.8.1.2 Concrete shall be transported in a manner to minimize segregation, spill,
age and other changes in quality thereof.

2.8.1.3 Concrete shall be placed and consolidated in a manner to insure
uniformity and optimum density.

2.8.1.4 In case of rain or other conditions that may affect the quality of concrete
during concreting, the Contractor shall take necessary measures as
instructed by the Consultant.

Time Limit

2.8.2.1 The time limit from start of mixing to completion of placing of a batch as
a rule shall be 30 minutes.

Preparation prior to Placing.

2.8.3.1 The place where concrete is to be deposited shall be cleaned and sheathing
shall be sprinkled with water. Subsequently, water accumulated in the
form shall be removed.

Construction Joint

2.8.4.1 Surfaces shall be cleaned, made free of laitance and other foreign matters,
and wetted prior to concreting. Joint surface shall be roughened if directed
by the Consultant.

2.8.4.2 The locations of shapes of construction joints shall be consulted and
approved by the Consultant.

Concrete Placing

2.8.5.1 Concrete placing shall be proceeded to keep the surface of placed concrete
as horizontal as possible.

2.8.5.2 Concrete shall be continuously poured to compact around reinforcing bars
and corners of formwork.

2.8.5.3 The maximum time interval between placements of continuous concreting
shall not exceed 0.5 hours. However, when special measures are taken this
time limit may be changed according to instruction or approval of the
Consultant.

Consolidation

2.8.6.1 Vibrating of concrete and tapping of formwork shall be performed to wall,
column and other places difficult for concrete to proceed. Proper number
of workers for placing and compacting concrete shall be arranged.
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2.8.6.2 Vibrator shall be operated for concrete called for water tightness, difficult
portion for concrete to proceed and other cases directed by the Consultant.
However, vibrator shall not be touched reinforcing bars and shall not be
operated more than 30 seconds at same spot.

2.8.6.3 Concrete shall be placed 300 - 600 mm thickness at once in case vibrator
is performing. In case flexible-insert-vibrator is called for, concrete shall
not be placed thicker than the length of the insert or vibrator at one
pouring.

287  Placing Speed

2.8.7.1 Concrete shall be placed at the speed suited for the workability of the
concrete and condition of the place of placement, which insures proper
consolidation of concrete.

2.9. Concrete Curing
291  Curing Method

2.9.1.1 After concrete has been placed, the concrete surface shall be kept moist by
sprayed with water or by other appropriate methods, and shall be protected
from direct sunlight and rapid drying. The top surface of slabs shall be
kept flooded with water at all times after concreting for the duration of
curing period. This curing period shall be for not less than 14 days.

2.9.1.2 As arule, no foot traffic or loads shall be permitted on concrete for at least
24 hours after placement.

2.10. Test
2101 General

2.10.1.1 The contractor shall be required to conduct all tests according to BS
method and procedure.

2.10.1.2 Test, as a rule, shall be conducted at the locations directed or at the
testing institutions approved by the Consultant.

2.10.1.3 The Consultant shall conduct test, as a rule.

2.10.1.4 In case of failure in test, measure shall be taken as instructed by the
Consultant.

2.10.1.5 The Contractor shall keep test records during the work and for 2 years
after completion of the contracted work.

2102 Material
2.10.2.1 Cement Test

(1) Setting test.
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2.11.

(2) Soundness test.
(3) Compressive strength test.

Note: Item (1) shall be conducted once in every manufacturer.
Item (2) & (3) shall be conducted once in every 2,000 bags.

2.10.2.2 Aggregate test:
(4) Grading and fineness modules.

Concrete

2.11.2 Fresh concrete

Slump, air content, shall be conducted daily, and more often at request of the
Consultant.

2.11.3 Compressive strength test of concrete

2.12.
2121

2122

Test for estimation on strength of concrete in structure:

2.11.3.1 In order to assume estimated strength of concrete in structure,
compressive strength test shall be conducted for prepared test pieces on
the 7th day and 28th day and those test pieces shall be made for sampling
at placing of concreting.

2.11.3.2 Strength test shall be conducted for each of the following conditions:
each days pour, each class of concrete, each change of supplies or source
and each 100 cubic meter of concrete or fraction thereof. The number of
test pieces to be used in a test shall be not less than 3 for each test of the
7th day and the 28th day unless otherwise instructed by the Consultant.

2.11.3.3 Test pieces shall be made in accordance with British Standards, and
sampling shall be taken as near as possible at the point of placement.

2.11.3.4 Test pieces shall be stored without being disturbed and shall be
covered during the first 24 hours, and carefully transported specimens to
the testing laboratory. Test pieces shall be cured in water after de-
moulding. The temperature of test pieces shall be kept as close as possible
to the temperature of the concrete in structure until the time of testing.

2.11.3.5 The test results shall be expressed in the average value by calculating
the average compressive strength of all test pieces. The average value
must be equal to or greater than the specified strength.

Defective Concrete and Finishes

Honeycombed surfaces shall be made good or on the instruction of the Consultant
be cut out by the Contractor and make good at his own expense.

Concealed concrete faces shall left as from the formwork except honeycombed
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surfaces shall be made good. Faces of concrete to be rendered shall be roughened
by approved means to form a key. Faces of concrete that are to have finished
other than those specified shall be prepared in an approved manner as instructed
by the Consultant.
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3. CONCRETE FORMWORK

3.1. Structure and Material
3.1.1 Structure

3.1.2

3.13

3111

3112

Formwork shall be performed to obtain accurate concrete in accordance
with the designated drawings.

Formwork shall be firmed and secured to bear the force of concreting and
tightened to avoid cement paste seeping.

Materials

3121

3122

3123

Sheathing for formwork shall be waterproof plywood of not less than 12
mm thick. Joint of sheathing shall be butt joint and firmly assembled. In
case of using wood board for sheathing, boards shall be 15 mm thick and
applied planer. Joint shall be tongued and grooved unless otherwise approved by
the Consultant.

Form liners shall be sound and suitable materials to accurately and safely
cast the in-situ concrete structure as shown on the Drawings.

Timber form boards for sheathing where used for fair-faced concrete shall
be of such new materials as not to cause any defects to the surface of the
concrete. Special care shall be taken in fabrication, storage and protection
of these boards.

Other Material

3131

3132

Fastening hardware to be used shall be those with allowable tensile
strength guaranteed by manufacturer through strength tests.

Form oil shall not have injurious effects on quality of concrete nor to
bonding of surface finishing materials and shall be subject to approval of
the Consultant.

3.2. Performance

3.21

Design of formwork

3211

3212

3213

Formwork shall be designed to withstand construction leads during
concreting, lateral pressure of fresh concrete, shock and vibrators due to
concrete placing.

Formwork shall be free of injurious leakage of water, easy to remove, and
shall not damage concrete at removal.

Supports shall be provided with the adequate horizontal and diagonal
bracing and/or stays to prevent collapsing, heaving and twisting of
formwork due to horizontal loads working during concrete placing.



Design & Build of 50 Housing Units as Mixed Used Residential Building at AA.Rasdhoo

3.2.2 Tolerance

3.2.3

3.24

3.25

The dimensional tolerances in location and cross section of concrete member
used for designing and construction of formwork shall conform to the following

table.

Standard Values of Dimensional tolerances

Item Tolerance (mm)
Tolerance in distance from datum line of each floor to +10
respective members
Tolerance in cross section of columns, beams and -5,+10
walls
Tolerance in thickness of floor and roof slabs 0, +10

Fabrication and Erection

3231

3232

3233

3234

3235

3236

3237

Erection of formwork, and transportation and storage of materials thereof
shall be started only after previously placed concrete has reached an age
which acceptance of these loads will not have any adverse effect on the
concrete.

Sheathing shall be fabricated and installed accurately to match the
locations, shapes and dimensions of members called for in the Drawings.

Sheathing shall be installed tightly so as not to permit cement paste or
mortar to escape from joints.

Pipes, boxes and other embedded hardware shall be properly secured to
sheathing or others so that they will not move during concrete placing.

Supports shall be erected plumb. Supports at any two vertically
consecutive floors shall be erected as near as possible to identical
locations on a common plane.

Shoring shall be erected paying special attention to safety.

If sheathing is reused, the surface in contact with the concrete shall be
thoroughly cleaned off and sufficiently repaired before reuse. In case of
using for fair-faced concrete, the same sheathings shall be used twice after
approval of the Consultant.

Inspection

3241

Formwork shall be inspected by the Consultant prior to placing of
concrete.

Striking of forms
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3251 The minimum period for keeping the forms in position and for watering
after laying the concrete shall be as stated below, except otherwise
specified in drawings. Forms shall be removed in such a manner as to
ensure the complete safety of the structure, so that there is no shock or
vibration as would damage the reinforced concrete.

3252 The responsibility for the safety of the concrete shall rest entirely with the
Contractor and the Contractor shall be held liable for any damage done
and shall have to make good the same at his own expenses.

3253 The Contractor shall inform the Consultant when he intends to remove
shuttering and shall obtain his consent, but the consent of the Consultant
shall not relieve the Contractor of his responsibility.

3254  The minimum time for formwork to remain in place shall be as per the
following table.

Vertical sides of beams, slabs and columns 24 hours
Soffits of slab 10 days
Soffits of beams 21 days
Cantilevers 28 days

3.2.6 Relocation of Support

3.2.7

3261

Supports under concrete shall be not relocated

Removal of formwork

3271

3272

3273

Formwork shall be removed gently, after its removal has been approved
by the Consultant.

Inspection by the Consultant shall be obtained immediately after the
removal of sheathing and defects shall be immediately remedied according
to instruction of the Consultant.

After shoring has been removed, members shall be carefully observed for
cracking and deflection, when found, they shall be reported immediately
to the Consultant.
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4. STEEL REINFORCEMENT

4.1. Material

4.1.1 Reinforcing steel shall be of the dimensions given in the Drawings.

4.1.2 Reinforcing bars shall comply with the requirement of B.S.4449 and welded wire
fabric, square bar fabric and expanded metal shall comply with appropriate part
of B.S.4483.

4.1.3 Diameter 6mm reinforcing steel shall be round mild steel bars, and 12mm, 16mm,
20mm and 25mm shall be deformed high strength bars.

4.1.4 Any other non-specified reinforcing steel shall be used only with the approval of
the Consultant.

4.1.5 All reinforcing steel and binding wire shall be stored under cover and shall be at
least 250mm above the ground.
4.2. Cleaning

4.2.1 Bars shall be cleaned before use so that it is free from rust, oil, dirt or other
coatings that reduce bond.

4.3. Bending and Laps

4.3.1 The reinforcement shall be bent cold in an approved bar bending machine.

4.3.2 Preferably bars of full length shall be used. Lapping of bars where necessary shall
conform to BS1487 ‘Bending Dimensions of Bars of Concrete reinforcement.’

4.4. Cover

4.4.1 Concrete cover for reinforcement shall be as follows:

FOR ANY STEEL IN UNDER GROUND CONRETE 50 MM

CLEAR COVER IN SLABS 25-30 MM

CLEAR COVER IN BEAMS SOFFIT 30-35 MM

CEAR COVER IN SIDES OF BEAMS 30 MM

CLEAR COVER IN COLUMNS 40 MM
4.5. Placing

4.5.1 Reinforcement intended for contact when passing each other shall be securely
tied together with binding wire.

4.5.2 Binders and stirrups shall tightly embrace the longitudinal reinforcement to which
they shall be security bound or spot welded.

4.5.3 Binding wire shall be turned in from the formwork and shall not project beyond
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reinforcing bars.

4.5.4 All reinforcement shall be inspected by the Consultant and approved before

concrete is placed in the forms.

5. WATER PROOFING

5.1. Description of work

5.11

5.1.2

Extent of water proofing work is shown on drawings.

Install slurry type waterproofing to top surfaces of balcony slabs and external
surfaces of underground concrete work.

5.1.3 Install crystalline type water proofing to underground water tanks and roof slabs
in strict accordance with the approved manufacture’s printed instructions.

5.2. Materials

5.2.1 Crystalline Type: Material used shall be a cementatious coating containing

5.2.2

catalytic chemicals which migrate in to the concrete using moisture present in the
concrete as the migrating medium, and which cause the moisture and the un-
hydrated cement in the concrete to react causing the growth of non-soluble crystals of
dendritic fibers in the void and capillary tracks of the concrete that allow passage of
water, there by rendering the concrete itself water proof.

Acceptable products: Xypex concentrate, modified, ultra plug and quick set as
manufactured Xypex chemicals (Canada) Limited (or equivalent).

5.3. Storage of materials

5.3.1

General: All materials shall be stored in original undamaged containers with
manufactures seals and labels intact. Material shall be stored off the ground in a
dry enclosed area.

5.4. Surface preparation

5.4.1

5.4.2

5.4.3

5.4.4

General: All surfaces shall be examined for form tie holes and defects such as
honeycombing, rock pockets, cracks, etc. These areas shall be repaired in
accordance with these specifications and the manufactures printed instructions.

Concrete finish: concrete surfaces shall have an open capillary system to provide
tooth and suctions shall be clean; free from scale, excess form oil, laitance, curing
compounds and other foreign matter.

Smooth surfaces or surfaces covered with excess form oil or other contaminants
shall be washed lightly sandblasted, water blasted, or acid -etched with muriatic
acid, as required to provide a clean absorbent surfaces.

Horizontal surfaces shall not be troweled or power - troweled, and shall be left
with a rough float finish or a broom finish. Vertical surfaces may have a sacked
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5.4.5

5.4.6

finish. Comply with manufactures specifications for requirements pertaining to
minimum ‘age’ of concrete deck surface scheduled to receive water proofing.

Surface moisture: Water proofing shall be applied to ‘green’ concrete as soon as
possible after forms have been stripped or to older pours which have been
thoroughly moistened with clean water prior to application. Free water shall be
removed prior to application.

Mixing of crystalline water proofing compound: comply with manufactures
specification for 2-coat installation.

5.5. Application

5.5.1

5.5.2

553

5.54

5.55

General: Apply all materials under the direction of the manufacturer’s
representative.

Constructions joints and surface defects: Comply with waterproofing material
manufacturer’s printed directions in the preparation, and treatment of
construction joints and surface defects.

Surface application: After all repair, patching and sealing strip placement has
been prepared in accordance with manufacturer’s recommendations and approved
by manufacturer’s representative, treat concrete surface with first coat slurry mix
of crystalline waterproofing compound.

Brushing: Use a short bristle or broom to work the slurry well into the concrete,
filing all hairline cracks and surface pores.

Second coat: Apply second coat while first coat is still ‘green’ but after it has
reached an initial set, all as recommended by the water proofing material
manufacturer.

5.6. Curing

5.6.1

5.6.2

5.6.3

General: Curing shall begin as soon as the waterproofing materials have set up
sufficiently so as not to be damaged by a fine spray. Treated surface shall be
sprayed three times a day for a three-day period. Allow material to set 12 days
before filling the structure with liquid

Protect treated surfaces from damage due to wind, sun, rain and temperatures
below 35 degrees F. For a period of 48 hours after application, arrange
protections to permit proper curing conditions for waterproofing material.

Clean up: Remove all surplus materials from the premises and leave all areas
broom-clean. In the case of temporary protections remove all such items carefully
to avoid damage to treated surfaces. Assemble all such materials and remove
from premises followed by broom cleaning as noted.

6. EMBEDDED DAMPPROOF MEMBRANE
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6.1. General

611  This section deals with laying of flexible sheet as damp proof membranes or has
chemical or vapor barriers embedded in the fabric of the building. It does not deal
with the weather-proof roof sheeting, or with vapor barriers.

6.2. Products

621  Polythene sheets for under slab DPM: gauge 500, manufacturer and reference to
approval.

622  Adhesive tape: A type recommended by the sheet manufacturer.

6.3. Workmanship

631  Manufacturers Recommendations: to be strictly followed for all products and
materials. Apply sheets to clean, dry surfaces with all joints sealed to give a
completely water proof continues membrane.

632  Polythene Sheet Under-Slab Dpm: lay a level bed of fine sand, not less than
13mm thick or as specified to receive membrane.

633  Polythene Sheet Dpm: ensure that sheets are clean and dry. Lay single layer loose
on base, lap edges 150mm and seal with mastic or adhesive tape.

634  Pipe Etc: where pipe etc. pass through sheeting make junction completely
watertight by forming collars fully bonded / sealed to both pipes and sheeting.

635  Project: finished sheeting adequately and prevent puncturing during following
work sheet to be covered by permanent over laying construction as soon as
possible.

7.STRUCTURAL STEEL

7.1. Scope

7.1.1 This section shall apply to the work involved with structural steels. All incidental
items of structural steel shall be stated in the particular specification.

7.2. Materials
7.2.1 Steel

7.2.1.1 Shape of steel shall be precise and straight and free of injurious scratches
and rust.

7.2.1.2 All steel sections shall be galvanized sections of strength class 43 A.
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7.2.2

7.2.3

7.2.1.3 Dimensions of steel section and tolerance of dimension shall conform to
standard dimension of steel regulated in ASTM or BS standard.

Bolt

7.2.2.1 Shape of bolt, nut, and washer shall be in accordance with requirement of
BS 4190 & BS 3692.

7.2.2.2 Quality of bolt shall be SC 43 A.
Welding Rod

7.2.3.1 Arc welding rod shall conform to materials to be welded, and position.

7.3. Fabrication

7.3.1 Main fabrication shall be done in workshop unless otherwise specified or
approved by the Consultant.

7.3.2 Full scale drawing of each section shall be drawn prior to fabrication and checked
by the Consultant.

7.3.3 Section of each material shall be cut perpendicular to axis unless otherwise
specified in the drawing.

7.3.4 Saw and angle cutter shall be used for cutting, and cut section shall be free of any
noticeable defect.

7.3.5 Deformation caused by cutting shall be corrected.

7.3.6  Normal temperature or hot drawn process shall do bending process. Steel shall be
red heat in hot drawn process.

7.3.7 Those directed in the drawing shall be chiseled finish and completely attached.
Materials shall be checked for bend, distortion, warp, etc. before fabrication.

7.4. Bolt

7.4.1 Hole

7.4.1.1 Spacing of bolt holes shall be as directed in the following table.

Diameter of | Standard Pitch Minimum End Edge
Bolt Pitch Distance Distance
12 50 30 30 25
16 50 40 40 30

7.4.1.2 Minimum pitch and end distance for lightweight steel shape shall be more
than 3 times and 2.5 times a Bolt diameter respectively.

7.4.1.3 Diameter of hole shall not be over 0.5 mm larger than bolt diameter.
However, for anchor bolt 5mm clearance shall be allowed between bolt
diameter and diameter of hole unless otherwise specified.
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7.4.2

7.4.1.4 Bolt hole shall either be drilled open or reamed after sub punching.
Punching can only be permitted for a material thickness less than 13 mm.

7.4.1.5 Rolled edge around a hole shall be removed.
7.4.1.6 Position of a bolt hole shall be precise so that the center of all holes aligns.

Protection against loosing of Nuts
7.4.2.1 Nuts shall be protected against losing by concrete covering, double nuts or

other proper means.

7.5. Welding

7.5.1

7.5.2

7.5.3

754

7.9.5

Welding

7.5.1.1 Welder shall have an authorized qualification in Maldives and approved
by the Consultant.

7.5.1.2 Other tests shall be conducted to confirm welder’s skill in accordance with
type of work.

7.5.1.3 Tack welding shall be carried out by the welder approved by the
Consultant.

Welding Machine

7.5.2.1 Arc welding machine shall be alternate or direct current type, which
provides sufficient and adequate current.

Preparation

7.5.3.1 Welding shall be done as much downward as possible using a jig such as
Rotary frame.

7.5.3.2 Welding rod shall be always kept in a dry area and if necessary, dried by
drying equipment.

7.5.3.3 Welding surface shall be free of water, scale or others injurious to welding
work. Slag appeared on the created surface in the middle of welding shall
be cleaned before starting again.

Fabrication

7.5.4.1 Welding edge shall be smoothed by automatic gas cutting or other proper
finishes.

Finishes

7.5.5.1 Surface of welds shall be as smooth as possible and size and length of
welds shall not be less than designed dimensions.

7.5.5.2 Reinforcement of weld shall not exceed 0.1s + 1 mm (s: Designated size)
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7.5.6

7.5.7

in fillet welds.

7.5.5.3 Welded parts shall be free of undercut, overlap, crack, blow hole, lack of
welds, and lack of weld settlement, rolled up slag or other defects.

7.5.5.4 Crater at the end of bead shall be carefully heaped up and slag, sputter,
etc. shall be completely removed after welds.

Safety
7.5.6.1 Safe scaffoldings shall be provided for the field welds work.

7.5.6.2 Welding facilities shall be such that there shall be no electric leakage of
electric shock. There also shall be sufficient protection for fire.

7.5.6.3 Electric shock protection device shall be used and also care shall be taken
not to get suffocated or intoxicated by gas when welding in small area.

Inspection

7.5.7.1 Welding parts shall be inspected before, during and after welding in
accordance with work schedule.
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7.6. Erection and Field Painting

7.6.1

7.6.2

7.6.3

7.6.4

Erection

7.6.1.1 Erection procedure shall be prepared by the contractor and be approved by
the Consultant prior to the erection.

7.6.1.2 Material shall be stored on flat surface in order not to get distortion, twist
or other defects. Correction shall be made to those distortions or twisted
before erection.

7.6.1.3 Horizontal reinforcement and bracing shall be placed and bolts are
temporary tightened as trusses are put up.

7.6.1.4 Connection of materials by bolts, etc. shall be made after distortion on
plumb is thoroughly corrected.

7.6.1.5 Temporary bracing or other reinforcement shall be placed to resist wind
pressure or other loads erection.

7.6.1.6 When heavy objects are placed on a horizontal element in the course of
erection, they shall be reinforced with prior approval of the Consultant.

7.6.1.7 Care shall be taken on all facilities so that there is no accident.
Field Painting

7.6.2.1 All steel work shall delivered to site unprimed shall be cleaned of
impurities, scrapped and wire brushed to remove rust and painted with one
coat of priming paint applied by brush.

7.6.2.2 Steelwork delivered to Site primed shall be cleaned of impurities and
damage to the priming paint and made good with priming paint.

7.6.2.3 Galvanized steelwork to be painted shall be cleaned of impurities. Where
rusting has occurred the rust shall be removed by wire brushing and made
good with an approved rust inhibitor. The surfaces shall be coated with a
mordant solution, washed with clean water and painted with two coats of
priming paint applied by brush.

7.6.2.4 Steelwork, which is to be concealed shall be prepared and primed as
above and shall be painted with two priming coats and one finishing coat
of paint applied by brush.

Anchor Bolt

The other methods for movable burying shall be as directed by the Consultant.



Design & Build of 50 Housing Units as Mixed Used Residential Building at AA.Rasdhoo

8. MASONRY

8.1. Materials

8.1.1

8.1.2

8.1.3

Material used for masonry and plastering work shall conform to Section 3 -
CONCRETE WORKS.

Masonry work shall be done with cement bricks or blocks of approved quality
unless specified otherwise.

The blocks shall be free from excessive amounts of salt or other impurities and
shall be inspected and approved by the Consultant.

8.2. General

8.2.1 Execution Drawing

8211

Work shall be complied with this specification unless otherwise stated on
particular Specification or Drawings. Any work not specified shall be
discussed and directed by the Consultant. Execution drawing of block or
brick alignment (inclusive of indication for hanging bolt, wood plug and
conduit pipe), detail reinforcement, window opening, and other
requirement shall be prepared and submitted for the Consultant.

8.2.2 Stake-Board

8.2.3

8.2.4

8221

Stake-board shall be provided at each 5m in length and shall be inspected
by the Consultant for the accuracy, firmness and secureness. However,
suitable ruler, plumb bob and leveller shall be provided for minor
performance of cement block and bricks.

Transportation and storing

8231

8232

Curing

8241

8242

Care shall be taken for damage during transportation of materials and any
defect of natural finished concrete blocks or bricks shall be rejected.

Different size of material shall be stored separately and projected from dirt
and other impurities.

Any shock or load shall not be applied until concrete mortar or other fills
hardened. Corner, projection and top of cement block or brick work shall
be protected from rain, dryness, cold, damage and stain by covering.

Void between blocks or bricks shall not be intruded by rainwater.

8.3. Block work
8.3.1 Material
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8.3.2

8.3.3

8.34

8.3.5

8311

8312

Blocks shall be of standard quality low permeability blocks with no
defects and sample shall be submitted for approval of the Consultant.

Blocks shall be Solid cement blocks 125 mm thick for external walls and
hollow cement blocks 100 mm thick for internal walls. The average
compression strength should be not less than 2.8N/mm2 and shall comply
with physical requirements of ISO 6073: 1981

Horizontal reinforcement for concrete block wall;

8321

8322

Horizontal reinforcement shall be provided at end of wall adjoining to
concrete column. Reinforcing bar shall be anchored into end block and
column.

Horizontal reinforcing bar for block wall shall be 6 dia. @ 1000 mm.

Placing Blocks & Bricks

8331

8332

8333

8334

8335

8336

8337
Joints

8341

Lintel

8351

Cement blocks shall be saturated with water and joint shall be cleaned.

Bonding mortar shall be used immediately after mix, and mixed mortar
left for more than one hour shall be rejected.

Vertical and horizontal joint of blocks shall be filled completely and
suitable with mortar on line shall not be moved or rearranged. Joint and
surface of block of exposed finished block wall shall be cleaned
immediately after joint is filled.

In case concrete block wall is attached to structural concrete, block wall
shall be placed before concreting structure.

Mortar for joint shall be touched with steel trowel before hardened and
exposed joint shall be finished with uniform width and planned without
roughness or cavity.

Height for placing block per day shall be maximum 1.2 m unless
otherwise specified.

Blocks shall be placed with cavity side under.

The thickness of joints shall not exceed 10 mm and the joints shall be
rated (13 mm dup.) when the mortar is still floor, so as to provide for
proper bond for the plaster. Any mortar which falls on the floor from these
joints or removed due to raking of joints shall not be reused.

Lintel shall be reinforced concrete as approved or directed by the
Consultant.
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8.3.6

8.3.7

8352 Main reinforcing bar shall be anchored more than 40D (40 x diameter of
the bar) at both end.

8353 In case lintel is prefabricated, shop drawing shall be submitted for
approval of the Consultant.

Frame of Opening

836.1 In case frame is temporarily installed before placing of blocks, frame shall
be firmly placed and joiner shall be bonded with mortar as placing each
block at side and top of frame.

8362 In case frame is installed after placing of blocks, joiner shall be bonded
with additional mortar at space or every two blocks or more.

8363 Back of frame shall be filled and compacted with mortar by providing
shuttering board.

8364 Wood plug and anchor bolt shall be covered with mortar or concrete.
Piping

8371 Principally, piping shall not be placed in block wall unless piping block is
in use.

8372 In case electric conduit pipe is placed in cavity of concrete blocks, care
shall be taken not to obstruct reinforcing bar, and cavity shall be
completely filled.

8373 In case chipping and piping on face of blocks is unavoidable, performance
shall confirm to instruction of the Consultant.

8374 Joiner and supporter for exposed piping shall be buried at joint which back
is filled or otherwise approved by the Consultant.
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9. PLASTERING

9.1. General

9.1.1 All masonry walls shall have smooth finished cement plaster on both sides with a
surface setting coat of neat cement applied within an hour of the completion of

rendering.

9.1.2 Cement rendering to floor shall be same as above.

9.2. Materials and Storage

9.2.1 Plaster materials which are affected by moisture such as plaster and cement shall

be stored properly.
9.2.2

Materials used for plastering shall conform to those of Section 3 - Concrete

Works. Grading of sand, however, shall be as in table below

Grading of sand

Mortar plastering

Plastering

5mm sifting thorough 100%
0.15mm sifting less than 10%

for first coat
for finish coat

for first coat and dubbing
out

2.5mm sifting through 100%
0.15mm sifting less than 10%

for finish coat

for second coat

9.2.3
cement, BS.12.

9.24

White cement or filler or similar shall confirm to the requirements of Portland

The use of mixtures shall be approved by the Consultant’s representative. The

amount of admixture shall be such that it affects mortar strength very little.

9.3. Mixing ratio

9.3.1 Mixing volume ratio of mortar shall be as in table below:

Base area of first coat Dabbing out Finish coat
application cement:sand cement:sand | cement:sand
Masonry Floor - - 1:4
blocks Interior wall 1:4 1:4 1:4
Exterior wall 1:4 1:4 1:4
9.4. Thickness of Coating
Standard thickness of coating (mm)
Base Area of First | Dubbing | Second | Finish coat Total
application coat out coat
Masonry | Floor - - - as per dwg as per dwg
block Interior wall 8 - 8 4 15
Exterior wall 8 - 8 4 15

Thickness of coating shall be standard thickness of coating unless otherwise indicated on
the Drawings.
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9.5. Finish
9.5.1 Type of finish and work schedule

Type Work Schedule Notes

1.Smooth  Trowel | 1. Shall be applied flat by metal Before applying second
finish trowel coat, corner and edge

2. Shall be finished by pressing shall be screed well.
with the trowel.

2. Wooden float | Shall be applied by wooden float
finish

9.6. General Preparation

9.6.1

9.6.2

9.6.3

9.6.4

9.6.5

9.6.6

Remove efflorescence, laitance, dirt and other loose material by thoroughly dry
brushing.

Remove all traces of paint, grease, dirt and other materials incompatible with
coating by scrubbing with water containing detergent and washing off with plenty
applying coatings unless specified otherwise.

In-situ Concrete Surfaces: Scrub with water containing detergents to ensure
complete removal of mould oil, surface retarders and other materials in
compatible with coating. Rinse with clean water and allow to dry unless specified
otherwise.

Organic Growths: Treat with fungicide to manufacturer’s recommendations and
bush off.

Hacking for Key: roughen specified surfaces thoroughly and evenly by removing
the entire surface to a depth of 3mm by scrabbling, bush hammering or abrasive
blasting, clean surfaces by washing and brushing.

Smooth Concrete Surfaces: where no keying or mix or bonding agent is specified,
wet smooth concrete surfaces immediately before plastering.

9.7. External Plastering

9.7.1

9.7.2

Dissimilar Solid Backgrounds for Plastering: where plaster is to be continued
without break across joints between dissimilar solid backgrounds which are
rigidly bonded together, cover the joints with a 200mm wide mesh strip (back
grounds in the same plane) or with the corner mesh (internal angle) fixed at not
more than 600mm centers along both edges , unless specified or otherwise.

Dissimilar Solid Backgrounds for Plaster: where plaster is to be continued
without break and without change of plane across the face of a 300mm and
rigidly bonded to the background.

9721 Cover the face of the column /beam/ lintel with building paper extending
25 mm on the adjacent background.
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9722 Over lay with expanded metal lathing extending 50mm beyond the edges
of the paper and securely fixed with masonry nails at not less than 200mm
centers along both edges.

Alternatively, an approved paper and mesh lathing may be used.

9723 Dissimilar Solid Backgrounds for Rendering: where rendering is to be
continued without break across joints between dissimilar solid
backgrounds which are in the same plan and rigidly bounded together,
cover joints with a 150mm wide strip of building paper overlaid with
300mm wide metal lathing fixed at not more than 600mm centers along
both edges unless specified otherwise.

9724 Service Chases: cover with steel mesh strip fixed at not more than 600mm
centers along both edges.

9725 Conduits bedded in under coat to be covered with 90mm wide jute scrim
budded in finishing coat mix, pressed flat and trowelled in. Do not lap
ends of scrim.

9.8. Internal Plastering

9.8.1

9.8.2

9.8.3

9.8.4

9.8.5

9.8.6

Accuracy of plaster 15mm thick or more: maximum permissible gap between an
1800mm straight edge and any point on the surface to be 3mm.

Dubbing Out: if necessary to correct inaccuracies, dub out in thickness of not
more than 10mm in same mix as first coat. Allow each coat to set before the first
is applied. Cross scratch surface of each dubbing out coat immediately after set.

Metal Mesh Lathing: Work undercoat well in to interstices to obtain maximum
key.

Under Coats: generally to be not less than 8mm with thickness greater than 16mm
applied as two equal coats. Rule to an even surface and cross scratch - end coat to
provide a key for the next hand applied coat.

Cement Based Under Coats: all to dry out thoroughly but not rapidly, to ensure
that drying shrinkage is substantially complete before applying next coat.

Dissimilar Backgrounds: where scrim or lathing or beads are not specified, cut
through plaster with a fine blade in a neat, straight line at junctions of :

9861 Plastered rigid sheet and plastered solid backgrounds.

9862 Dissimilar solid backgrounds.
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9.8.7

Smooth Finish: trowel or float to product a tight matt, smooth surface with no
hollows abrupt change of level or trowel marks. Do not use water brush and avoid
excessive trowelling and over polishing.

9.9. External Rendering

9.9.1

9.9.2

9.9.3

9.9.4

9.95

9.10.
9.10.1

9.10.2

Dubbing Out: if necessary to correct inaccuracies, dub out in thicknesses of not
more than 10mm in same mix as first coat. Allow each coat to dry before the next
is applied. Cross scratch surface of each dubbing out coat immediately after set.

Under Coats for hand applied finishes:
9921 Apply first undercoat or dubbing out coat by throwing from a trowel.

9922 Coats to be no less than 8mm thick, with thickness greater than 16mm
applied as two equal coats. On weak backgrounds first under coat to be
not less than 10mm thick.

9923 Brush down each under coat to remove dust and loose particles and wet
thoroughly before application of next coat.

9924 Cross scratch under coat without penetrating the coat, to provide key for
following coat(s).

9925 Drying: Keep each coat damp for the first three days by covering with
polythene sheet and/or spraying with water. Thereafter prevent from drying out
too rapidly. Work in shade whenever possible.

Allow each coat to dry out thoroughly to ensure that drying shrinkage is
substantially complete before applying next coat.

Playing Floated Finish: Finish with wood or other suitably faced float to give an
even texture.

Do not draw excessive laitance to surfaces.

Metal Mesh Lathing / Reinforcement For Plastered/Coatings.

Lathing to be provided as reinforcement for plastering in columns, walls or
specified in drawings products.

Products:

91021 Plain Expanded Metal Lathing: To B.S 1369 with a minimum weight of
1.9 kg/mm?. Manufacturer to approval of the Consultant.

91022 Wire Ties: Unless other specified, annealed iron, galvanized to B.S 443.

91023 Clout Nails: galvanized steel or stainless steel nails to B.S 1202: Part 1,
table 3.
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91024 Staples: Galvanized steel wire staples to B.S 1494: Part 2.
9.10.3 Workmanship

91031 Framing: fix securely and accurately to help ensure that coatings on
lathing , when finished, are true to line and level , within specified
tolerances and free from cracks, rippling, hollows, ridges and sudden
changes of levels.

91032 Runners/Bearers spanning between concrete beams/ribs: fix with 3mm
wire ties twisted around 38 mm X 10 gauge screws driven well into fixing
blocks or plugs in sides of beams/ribs.

91033 Wire Ties: twisted ends tightly together, cut off surplus and bend ends of
wire away from face of coating.

91034 Plain Expanded Metal Lathing:

(a) Stretch lathing and fix securely in accordance with manufacturers
recommendations to give a taut, firm base for plaster/ rendering.

(b) Fix with the long way of the mesh at right angles to supports and
with all strands sloping in the same direction.

(c) Lap side edges not less than 25mm. Lap ends 50mm at supports and
75mm between supports. Laps must not occur within 200mm of angles
or bends.

10. CARPENTRY AND JOINERY

10.1. Materials

1011 Timber shall be in accordance with the requirements of BS 1186 ‘Quantity of
Timber and Workmanship in Joinery’, Part 1, ‘Quality of Timber’.

1012  Timber and timber products shall be subject to the inspection and approval of the
Consultant.

1013 Timber shall be seasoned to stable moisture content compatible with the finished
use, straight and true and free from wind, warp and distortion and in lengths
suitable for the members required.

1014  All timber shall be in long lengths and laps, scars or splices shall be over a
bearing surface. Where obtainable, finishing timber exposed to view shall be in
single lengths.

10.2. Preservation of Timber

1021  All timber shall be treated for insect attack and is to be of the correct moisture
content and free from surface moisture content and dirt.
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1022

1023

10.3.
1031

1032

1033

10.4.
1041

1042

1043

1044

10.5.
1051

1052

1053

1054

All rafters, purlins, framing scribe pieces, wall plates, and trusses etc. shall be
treated for insect attack with approved timber preservative. No extra payment
shall be made for such coating and will be considered inclusive in the rate of the
respective item in the BOQ.

Treatment shall be carried out after all cutting and shaping is completed.

Hardware

Hardware shall be standard quality and samples shall be submitted to the
Consultant for approval.

All hinges shall be stainless steel or brass and shall be approved by the
Consultant.

The dimensions and quality of hardware shall meet the requirements and shall not
be rested, deformed or defective.

Dimensions and Finish

All dimensions of timber given are finished dimensions.

All elements and others of structural nature, which are exposed, must be machine
planed to a smooth finish.

All unexposed timber shall be machine planed to a rough finish.

All joinery work shall be dressed on all four sides and hand dressed where
necessary and sanded to all exposed surfaces. All arises in any way accessible
shall be sanded and smoothed off.

Workmanship

All connections whether nailed, screwed glued, mortised or dove-tailed shall be
accurately made and properly executed to provide sound, satisfactory connections
for the class of work required.

Timbers containing defects or distortions shall not be used.

All joinery shall be manufactured by skilled tradesman with accurate tolerances
and set out and with tools, jigs, machines and equipment appropriate for the
work.

Assembly of the joinery units and joinery frames, etc. shall be by means of glued
connections appropriate to the work - mortise and tennon, housing and doweling,
etc. where practicable including the use of glued blocks wherever required.
Nailing, screwing shall only be used with prior approval of the Consultant;
corrugated fasteners shall not be used for effecting connections.
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11. ALUMINIUM DOORS AND WINDOWS

11.1.
1111

1112

1113

1114

1115

1116

1117

1118

Aluminum Doors and Windows

All windows and doors are to be constructed by approved specialist suppliers of
medium section to the particular requirements noted on the drawings as to weight
and profile. All sections shall generally conform to relevant British Standard
Specifications.

All frames should be made to fit the actual openings with a 3 mm clearance all
around. Discrepancies in overall width or height exceeding 3mm will not be
allowed and the frames will be rejected in such cases. Any small discrepancies
shall have the gaps suitably backed and filled with gun-applied water repellent
mastic sealant

All sealants used in the assembly of, and in the fixing of cladding and window
framing, shall be non-setting to allow thermal movement without detriment to
those joint sealants used for peripheral caulking and shall be one part silicone
sealant and shall conform to BS 4245. All spliced joints between mullions should
be sealed with an approved silicone product, compatible with other sealants and
packing used.

The auxiliary components in sashes as locks, pivots, sliding gear etc. shall
comprise of stainless steel or resisting materials.

The tolerances are to be as follows:

a) Inside width of frame 3mm Maximum
b) Inside height of frame 3mm Maximum
c) Depth of frame 2mm Maximum

d) Opposite side, Inside distance 2mm Maximum

The performance - associated requirements are

1) Strength (resistance to wind pressure and other forces applied in use)
2) Air tightness or ability to cut out drafts.

3) Water - tightness against rain or dew.

4) Sound arresting effect to (shut off noise from outside as well as inside).

All surfaces shall have an anodized protective surface layer of minimum 60
Micron thickness.

Glazing shall be done as specified by the Consultant. Glass shall be black tinted,
or as specified in the drawings. Thickness shall be according to the size of panels
as given below.

Not exceeding 1 sq. ft. 2mm
Exceeding 1 sq. ft. but not exceeding 2 sq. ft. 3mm
Exceeding 2 sq. ft. but not exceeding 4 sq. ft. 4mm
Exceeding 4 sq. ft. but not exceeding 6 sq. ft. 5mm

Exceeding 6 sg. ft. but not exceeding 12sg. ft. | 6mm
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Exceeding 12sq. ft. > 8mm or as approved by
consultant

11.1.9 Prior to import and / or purchase of the Aluminum Doors and Windows, the
relevant specification of the manufacturer, along with samples has to be
submitted to the Consultant for approval. This clause shall not be contravened on
any account.

11.1.10 The fitting shall be done with utmost care not to spoil the finishes given by the
manufactures, and any cleaning done shall be done with cleaners etc. as specified
by the Manufactures.

11.1.11 The Contractor shall provide all items, articles, materials, operations, mentioned,
or scheduled on the drawings, including all the labor materials, including fixing
devices, equipment and incidentals necessary as required for their completion.

11.1.12 The Contractor shall submit shop drawings and/or samples of each type of doors,
windows, railings and other items of metal work to the Consultant for approval.
The shop drawings shall show full size sections of doors and windows etc.
thickness of metal, details of construction hardware as well as connection of
windows, doors and other metal work to adjacent work.

11.1.13 Aluminum doors and shutters shall be manufactured by an approved
manufacturer and shall be of sections, sizes combination and details shown on the
drawings. The frame member shall be one piece, corners shall be electrically
welded, ground smooth and true and glazing bare shall be threaded or interlocked
as approved by the Consultant.

11.1.14 Glazing for doors and windows shall be of specified thickness and of approved
quality and shall conform to specification of glazing. Fixing for glazing shall be
done with aluminum Snap-On beading as per detail drawing and instructions.
Necessary continuous rubber gaskets of approved make shall be provided.

11.1.15 Color for doors and windows shall be approved by the Consultant.

11.2. Aluminum louvers

11.2.1 Product data shall be submitted for approval; this shall include specified model
and AMCA ratings or equivalent.

11.2.2 Contractor shall submit all shop drawings indicating materials, construction,
dimensions, accessories, and installation details.

11.2.3 Contractor shall submit samples of the product for approval.

11.2.4 Louvers shall be warranted against manufacturing defects for a period of 5 years.
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1125

1126

11.2.7

1128

11.2.9

Louvers shall comply with AAMA specification 2605 “Voluntary Specification

for High Performance Organic Coatings on Architectural extrusions and panels”,
ASTM B244 -68, AAC22A41 or equivalent.

Louvers shall be well suited for the design environment (temperature, humidity,
and ventilation); i.e., it shall be within manufacturer’s recommended design
environment limits for optimum results.

All louvers shall be installed according to manufacturer’s instructions.

All units shall be installed plumb, well fitted and securely attached to supporting
frames.

Delivery of materials to site in shall be in manufacturers’ original, unopened
containers and packaging with labels clearly indicating manufacturer, material
and location of installation.

11.2.10 Materials shall be stored in a dry area indoors and protected from damage in

accordance with manufacturer’s specifications.

11.2.11 Materials and finishes shall be protected during handling & installation to prevent

11.3.
1131

1132

11.33

1134

11.35

11.36

11.37

damage.

Top hung windows, ventilators and side hung doors

All windows and doors should be weather stripped. The weather protection
should be achieved by a positive compressive action against the section and
should not depend on external contact. At every contact between two profiles two
weather stripping sections should be provided to complete weather protection.

The bottom section for hinges must be capable of being adjusted vertically if
necessary. The gap between section and the floor should be covered with a pair of
special splay-tube sections.

The shutter sections for both windows as well as doors shall be hollow section
type and shall be overall size 57 x 45 mm and the door sections shall be overall
size 81 x 45 mm (including flanges).

The shutters of the windows and doors should be assembled with stainless steel
pins and nylon washers. Handles shall be anodized aluminum finished to match
the aluminum sections and mounted with self-lubricating nylon washers.

A mortise cylinder rim automatic deadlock of high quality with double pin
tumbler shall be used.

Windows shall have anodized aluminum handles, color as framing and a latching
mechanism securing the shutter to the frame both at the top and bottom.

Required fittings;
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11.4.
1141

1142

1143

1144

1145

1146

1147

11.3.7.1 Single action door closer concealed in the head bar of the outer frame
and mounted on an adjacent pivot at the threshold and deadlock fitted.

11.3.7.2 The left hand leaf of double doors with flush bolts at head and sill with
deadlock fitted to the right hand leaf.

11.3.7.3  Escape doors to have panic bolts assembly with vertical elements
concealed in the sill and door closer as in 12.3.7.1.

Installation

Aluminum work shall be installed adjusted and glazed by experienced workmen
all in accordance with the manufacturer's installation instructions and in full
conformity with the approved shop drawings, samples and other submitted data.
Under no circumstances shall materials be installed on surfaces that contain
condensation, dirt, grease or other foreign encountered materials that would
hinder or prevent proper installation and functioning for the use intended.

Aluminum work shall be carefully and accurately assembled with proper and
approved provision for contraction and expansion and set in correct locations as
per approved detailed shop drawings, all level, square, plumb and aligned with
other work. All joints between framing and structural building shall be sealed in
order to be watertight and weather-proof and to satisfy all other requirements of
the Consultant.

Frames shall be designed and manufactured with a maximum 2.5mm tolerance
around the opening in the structure. These joints are to be finished by applying an
approved sealant into a polystyrene foam backing strip.

All aluminum works are to be fully protected for the duration of the contract from
damage by other trades. The Consultant shall approve the method of protection.

If for any reason final finishes become scratched, abraded or damaged during
transport, delivery, storage or erection, it shall be the Contractor's responsibility
to remove or repair those defective areas or components as directed and to the
complete satisfaction of the Consultant.

Repair work shall be identical to the manufacturer's applied finish with regard to
gloss, finish and visual appearance. Field touch up of painted aluminum is
permitted only with the written permission of the Consultant. Where touch up is
not an authorized means of repair the damaged materials must be replaced by
new.

Upon completion of work all protective coverings from all exposed surfaces shall
be removed. All surfaces shall be cleaned using soap or detergents as
recommended by the aluminum manufacturers to remove sealants, discoloration
and any other foreign material. Defection of any type determined by the
Consultant shall be repaired at the Contractor's expense.
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1148

11.5.
1151

1152

1153

1154

1155

1156

11.6.
1161

116.2

1163

1164

1165

11.6.6

11.6.7

Extreme care shall be taken when cleaning the exterior portion to protect all other
adjacent works.

Sealing joints

The Contractor shall ensure that joints are dry and remove all loose material, dust
and grease.

Joints shall be prepared in accordance with sealant manufacturer's
recommendations using recommended solvents and primers where necessary.

Adjoining surfaces which would be impossible to clean if smeared with sealant
shall be masked.

Backing strips shall be inserted in all joints to be pointed with sealant. When
using backing strips, the Contractor shall not leave gaps and shall not reduce
depth of joint for sealant to less than the minimum recommended by the
manufacturer.

Cavities shall be filled and jointed with sealant in accordance with the
manufacturer's recommendations. Sealant shall be tooled to form a smooth flat
bed.

Excess sealant shall be removed from adjoining surfaces using cleaning materials
recommended by the sealant manufacturer, and shall be left clean.

Glass installation

Workmanship shall generally be in accordance with CP 152 and respective
British Standards.

The glass is to be delivered to the site with adequate protection to prevent damage
and where possible it is to be fixed in position immediately after delivery. When
fixed the Contractor is to take all necessary precautions to prevent damage during
succeeding building operations and will be entirely responsible for the
replacement of any broken or damaged glass at his own cost.

The Contractor is to be solely responsible for determining the exact sizes of glass
required, including a tolerance of 2mm to each edge and he is recommended to
check the necessary dimensions on site.

No glazing is to be carried out until rebates have been painted with primer.
Glazing beads as applicable are also to be primed before fixing.

All mastic is to be neatly struck off to agree exactly with site lines inside and out.

Rates are to include for all necessary springs, clips, setting blocks, location
blocks and distance pieces and for taking off and later re-fixing loose beads

Glass apertures in timber doors are to be bedded in chamois leather glazing strip,
black ribbon velvet or P.V.C. glazing strip to the approval of the Consultant.
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12. METAL WALL PANELS

12.1. References

11.6.8 General: Standards listed by reference, including revisions by issuing authority,
form a part of this specification section to the extent indicated. Standards listed
are identified by issuing authority, authority abbreviation, designation number,
title or other designation established by issuing authority. Standards subsequently
referenced herein are referred to by issuing authority abbreviation and standard
designation.

A. ASTM International:

1. ASTM D1781 Standard Test Method for Climbing Drum Peel for
Adhesives.

2. ASTM D1929 Standard Test Method for Determining Ignition Temperature

of Plastics.

3. ASTM E84 Standard Test Method for Surface Burning Characteristics of
Building Materials.

. ASTM E108 (Modified) Standard Test Methods for Fire Tests of Roof
Coverings.

5 ASTM E119 Standard Test Methods for Fire Tests of Building

Construction and Materials.

6. ASTM E283 Standard Test Method for Determining the Rate of Air
Leakage through Exterior Windows, Curtain Walls, and Doors under
Specified Pressure Differences Across the Specimen.

. ASTM E330 Standard Test Method for Structural Performance of Exterior
Windows, Curtain Walls, and Doors by Uniform Static Air Pressure
Difference.

ASTM E331 Standard Test Method for Water Penetration of Exterior
Windows, Curtain Wall, and Doors by Uniform Static Air Pressure
Difference.

B. American Architectural Manufacturers Association (AAMA):

EaN

~

©

1. AAMA 2605 Voluntary Specification, Performance Requirements and Test
Procedures for Superior Performing Organic Coatings on Aluminum
Extrusions and Panels.
C. International Organization for Standardization (1SO):

1. 1SO 9001-2000 Quality Management Systems - Requirements.
D. National Fire Protection Association (NFPA)

1. NFPA 285 Standard Fire Test Method for Evaluation of Fire Propagation
Characteristics of Exterior Non-Load-Bearing Wall Assemblies
Containing Combustible Components

12.2. System Description

12.2.1 Performance Requirements: Provide composite metal panels that have been
manufactured, fabricated and installed to withstand loads from deflection and

Thermal movement and to maintain performance criteria stated by manufacturer
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12.3.
1231

1232

without defects, damage or failure.

A. Water and Air Leakage: Provide systems that have been tested and certified to
conform to the following criteria:

1. Air Leakage, ASTM E283: Not more than 0.06 cfm per ft2 of wall
area (0.003 (L/s m2) when tested at 1.57 psf (0.075 kPa).

2. Water Penetration: No water infiltration under static pressure when
tested in accordance with ASTM E331 at a differential of 10% of inward acting
design load, 6.24 psf (0.299 kPa) minimum, after 15 minutes.

a. Water penetration is defined as the appearance of uncontrolled water
in the wall.

b. Wall design shall feature provisions to drain to the exterior face of the wall
any leakage of water at joints and any condensation that may occur within the
construction.

B. Fire Performance: Provide composite fire rated panels that have been
evaluated and are in compliance with regulatory code agency requirements
specified herein.

Submittals

General: Submit listed submittals in accordance with Conditions of the Contract.

Product Data: Submit product data, including manufacturer’s SPEC-DATA sheet,
for specified products.

A. Shop Drawings: Submit shop drawings showing layout, profiles and product
components, including anchorage, accessories, finish colors and textures.

1. Include details showing thickness and dimensions of the various
system parts, fastening and anchoring methods, locations of joints and gaskets,
and location and configuration of joints necessary to accommodate thermal
movement.

B. Samples: Submit selection and verification samples for finishes, colors and
textures.

1. Selected Samples: Manufacturer’s color charts or chips illustrating
full range of colors, finishes and patterns available for composite metal panels
with factory applied finishes.

2. Verification Samples:

2.1. Structural: 12 inch x 12 inch (305 x 305 mm) sample composite
panels in thickness specified from an available stock color, including clips,
anchors, supports, fasteners, closures and other panel accessories, for assembly
approval. Include panel assembly samples not less than 24 inches x 24 inches
(610 x 610 mm) showing 4-way joint.

2.2. Include separate sets of drawdown samples on aluminum
substrate, not less than 3 inches x 5 inches (76 x 127 mm), of each color and
finish selected for color approval. Larger samples of standard colors are available
with production-applied coatings.

C. Quality Assurance Submittals: Submit the following:

1. Test Reports: Certified test reports showing compliance with
specified performance characteristics and physical properties, or a third party



Design & Build of 50 Housing Units as Mixed Used Residential Building at AA.Rasdhoo

listing documenting compliance to a comparable code section.

2. Certificates: Product certificates signed by manufacturer certifying
materials comply with specified performance characteristics and physical
requirements.

3. Manufacturer's Instructions: Manufacturer’s installation instructions.

4. Manufacturer’s Field Reports: Manufacturer’s field reports.

D. Closeout Submittals: Submit the following:
1. Warranty: Warranty documents specified.

12.4. Quality Assurance
12.4.1 Qualifications:

1. Installer Qualifications: Installer experienced in performing work of this section
who has specialized in the installation of work similar to that required for this
project.

a. Certificate: When requested, submit certificate indicating qualification.

2. Manufacturer Qualifications: Company with a minimum of 5 years of continuous

experience manufacturing panel material of the type specified:

a. Able to provide specified warranty on finish.

b. Able to provide a list of 5 other projects of similar size, including
approximate date of installation and name of Architect for each.

c. Able to produce the composite material without outsourcing of the coating or
laminating process.

d. Able to provide a certificate of registration to 1ISO 9001-2000.

3. Fabricator Qualifications: Company with at least 3 years of experience on similar
sized metal panel projects and qualified by panel material manufacturer.
Capable of providing field service representation during construction

12.4.2 Mock-Ups: Install at project site a job mock-up using acceptable products and
manufacturer approved installation methods. Obtain Owner’s and Architect’s
acceptance of finish color (drawdown samples to be used for color approval of
nonstandard coil coated colors), texture and pattern and workmanship standard.
Comply with Division 01 Quality Control, Mock-Up Requirements Section.

1. Mock-Up Size: to be proposed by contractor
2. Maintenance: Maintain mock-up during construction for workmanship
comparison; remove and legally dispose of mock-up when no longer required.
3. Incorporation: Mock-up may be incorporated into final construction upon
Owner’s approval.

12.4.3 Pre-installation Meetings: Conduct pre-installation meeting to verify project

requirements, substrate conditions, manufacturer’s installation instructions and
manufacturer’s warranty requirements. Comply with Division 01 Project
Management and Coordination, Project Meetings Section.

12.5. Delivery, Storage & Handling

125.1 General: Comply with Division 01 Product Requirements Sections.

1252 Ordering: Comply with manufacturer’s ordering instructions and lead time
requirements to avoid construction delays.
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1253

1254

12.6.
126.1

12.7.
1271

1272

12.8.

Delivery: Deliver materials in manufacturer’s original, unopened, undamaged
containers with identification labels intact.

1. Protection: Protect finish of panels by applying heavy-duty removable plastic
film during production.
2. Delivery: Package composite wall panels for protection against transportation
damage. Provide markings to identify components consistently with drawings.
3. Handling: Exercise care in unloading, storing and installing panels to prevent
bending, warping, twisting and surface damage.
Storage and Protection: Store materials protected from exposure to harmful

weather conditions and at temperatures recommended by manufacturer.

1. Storage: Store panels in well-ventilated space out of direct sunlight.
a. Protect panels from moisture and condensation with tarpaulins or other
suitable weather tight covering installed to provide ventilation.
b. Slope panels to ensure positive drainage of any accumulated water.
c. Do not store panels in any enclosed space where ambient temperature can
exceed 120 degrees F (49 degrees C).

2. Damage: Avoid contact with any other materials that might cause staining,
denting or other surface damage.

Project Conditions

Field Measurements: Verify actual measurements/openings by field
measurements before fabrication; show recorded measurements on shop
drawings. Coordinate field measurements, fabrication schedule with construction
progress to avoid construction delays.

Warranty
Project Warranty: Refer to Conditions of the Contract for project warranty

provisions.

Manufacturer’s Warranty: Submit, for Owner’s acceptance, manufacturer’s
standard warranty document executed by authorized company official.
Manufacturer’s warranty is in addition to, and not a limitation of, other rights
Owner may have under the Contract Documents.

1. Warranty Period:

a. Panel Integrity: 10 years commencing on Date of Substantial Completion.
b. Finish: 10 years commencing on Date of Substantial Completion.

PRODUCTS

Composite Fire resistive metal panels
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12.8.1 Manufacturer: Mitsubishi Plastics Composites America, Inc.

12.9. Product Substitutions
12.9.1 Substitutions: No substitutions permitted.

12.10. Composite Metal Panel Materials
12.10.1 ALPOLIC/fr Composite Fire Resistive Metal Panels:

1. Panel Thickness: 4 mm.

2. Core: Thermoplastic core material with inorganic fillers that meets performance
characteristics specified when fabricated into composite assembly.

3. Face Sheets: Aluminum alloy 3105 H14 and as follows:

a. Coil coated with a fluoropolymer paint finish that meets or exceeds values
expressed in AAMA 2605 where relevant to coil coatings.

b. Spray coated with specified finish (quantities less than 7500 ft2 (700 m2)).

4. Bond Integrity: Tested for resistance to delamination as follows:

a. Peel Strength (ASTM D1781): 22.5 in-Ib/in (100 N-m/m) minimum.

b. No degradation in bond performance after 8 hours of submersion in boiling
water and after 21 days of immersion in water at 70 degrees F (21 degrees C)..

c. Thermally bonded to the core material in a continuous process under
tension

5. Fire Performance:
a. Flamespread, ASTM E84: <25.
b. Smoke Developed, ASTM E84: <450.
c. Surface Flammability, Modified ASTM E108: Pass.
d. Ignition Temperature:
1) Flash, ASTM D1929: 716 degrees F (380 degrees C).
2) Ignition: 752 degrees F (400 degrees C).
e. Flammability, Exterior, Non-load-bearing wall assemblies and panels,
NFPA 285: Pass.

6. Product Transparency:
a. Provide a Product Transparency Declaration (PTD) for the Composite metal
Panels

12.10.2 Production Tolerances:

1. Width: +/- 2.0 mm.

2. Length: +/- 4.0 mm.

3. Thickness (4 mm Panel): +/- 0.008 inch (0.2 mm).

4. Thickness (6 mm Panel): +/- 0.012 inch (0.3 mm).

5. Bow: Maximum 0.5% length or width.

6. Squareness: Maximum 0.2 inch (5.1 mm).

7. Edges of sheets shall be square and trimmed with no displacement of aluminum
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sheets or protrusion of core material.

12.11. Accessories

12.11.1 General: Provide fabricator’s standard accessories, including fasteners, clips,
anchorage devices and attachments for specific applications indicated on contract
documents.

12.12. Related Materials

12.12.1 General: Refer to other related sections in Related Sections paragraph specified
herein for related materials, including cold formed metal framing, flashing and
trim, joint sealers, aluminum windows, glass and glazing and curtain walls.

12.13. Fabrication

12.13.1 General: Shop fabricate to sizes and joint configurations indicated on drawings.

1. Where final dimensions cannot be established by field measurements, provide
allowance for field adjustment as recommended by the fabricator.

2. Form panel lines, breaks and angles to be sharp and true, with surfaces that are free
from warp or buckle.

3. Fabricate with sharply cut edges and no displacement of aluminum sheet or
protrusion of core.

12.14. Finishes

12.14.1 Factory Finish: Lumiflon-based fluoropolymer resin coating that meets or
exceeds values expressed in AAMA 2605 where relevant to coil coatings.

1. Color: Prismatic Champagne ME010
12.15. Source Quality

12.15.1 Source Quality: Obtain composite panel products from a single manufacturer.

EXECUTION

12.16. Manufacturer’s Instructions

12.16.1 Compliance: Comply with manufacturer’s product data, including product
technical bulletins, product catalog installation instructions and product carton
instructions.

12.17. Examination

12.17.1 Site Verification of Conditions: Verify that conditions of substrates previously
installed under other sections are acceptable for product installation.
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12.18. Preparation
12.18.1 Surface Preparation: -

12.19. Installation

12.19.1 General

1. Install panels plumb, level and true in compliance with fabricator’s
recommendations.

2. Anchor panels securely in place in accordance with fabricator’s approved
shop drawings.

3. Comply with fabricator’s instructions for installation of concealed fasteners
and with provisions of Section 07 90 00 for installation of joint sealers.

4. Installation Tolerances: Maximum deviation from horizontal and vertical
alignment of installed panels: 0.25 inch in 20 feet (6.4 mm in 6.1 m),
noncumulative.

12.19.2 Related Products Installation Requirements: Refer to other sections in Related

Sections paragraph herein for installation of related products.

12.20. Field Quality Requirements

12.20.1 Field Quality Control: Comply with panel system fabricator’s recommendations
and guidelines for field forming of panels.

12.20.2 Fabricator’s Field Services: Upon Owner’s request, provide fabricator’s field
service consisting of product use recommendations and periodic site visit for
inspection of product installation in accordance with fabricator’s instructions.

1. Site Visits: As requested by owner

12.21. Adjusting
12.21.1 Adjusting:

1. Repair panels with minor damage such that repairs are not discernible at a distance
of 10 feet (3 m).

2. Remove and replace panels damaged beyond repair.

3. Remove protective film immediately after installation of joint sealers and
immediately prior to completion of composite metal panel work.

4. Remove from project site damaged panels, protective film and other debris
attributable to work of this section.

12.22. Cleaning

12.22.1 Cleaning: Remove temporary coverings and protection of adjacent work areas.
Repair or replace damaged installed products. Clean installed products in
accordance with manufacturer’s instructions prior to owner’s acceptance.
Remove construction debris from project site and legally dispose of debris.

12.23. Protection

12.24.1Protection: Protect installed product’s finish surfaces from damage during
construction.
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1. Institute protective measures as required to ensure that installed panels will not
be damaged.

13. ROOFING

13.1.
1311

13.2.
1321

1322
1323

1324

1325

13.3.
1331

13.4.
1341

1342

Scope
This Section deals with steel profiled sheeting used as external weather-proof
cladding of roofs.

Roof Cladding
Sheet type: Spandek hiten roofing sheets manufactured by John Lysaght, No.18
Benoi Sector, Jurong, Singapore 2262 or equivalent.
Structural support: timber sections as per drawings.

Fastening: No. 12-14x45mm hexagonal head self-drilling and tapping screw seal.

End laps: 200mm and should be sealed with a recommend sealant for pitches
below 7 degrees.

Side laps: as per manufacturer’s recommendations.

Products

The profiled sheeting shall be in galvanized sheet steel with a factory per finished
protective PVC film with color to approval.

Workmanship

Accessories: Flashing, trims, filler pieces, spacers, tapes, sealant, etc. where not
specified to be the types recommended by the sheet manufacturer.

Fastening: Select types and location of fastenings to meet the following
requirements.

13421 Wind suction loaded: Calculate in accordance with CP 3: Chapter5: Part2 ,
making due allowance for any internal pressure.

e  Basic wind speed: 45 m/sec.

e  Topography factory S1: 1.0

o Ground roughness, building size and height Factory (S2) : as
determined from CP3:Chapter5 : Part 2, Table 3.

o Statistical factor ( S3) : 1.0
13422 Imposed loads other than wind and maintenance load, 1.5 KN/m2

concentrated on a 300mm2 which ever produces the greater stress.
Maintenance point load: 0.9 KN concentrated on any 125mmz2.

13423 Dead load: allow for self-weight of sheeting.

13424 Roof pitch: as indicated on drawings.
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13.5.
1351

1352

1353

1354

1355

1356

1357

1358

13.6.

134.25 Distance between not less than 900mm or as indicated on the drawings.

Fixing
Quality of Work: Handle and store to preserve surface using clean dry gloves. Do
not slide sheets over rough surface or each other. Packs of all sheets must be kept
dry in transit and stored clear of the ground under cover to prevent water and /or
condensation being trapped between adjacent surfaces. If packs become wet,
sheets should be separated, wiped with a clean cloth without delay and placed so
that air calculation completes the drying process.

Structure: Check that structure is in a suitable state to receive sheets before
commencing fixing. Contractor must confirm acceptance to consultant

Structure: Do not fix profiled sheeting until final coats of paints have been
applied to outer surfaces of supporting structure.

Isolating Tape: Apply to those surfaces of supports which would otherwise be in
contact with sheeting or accessories after fixing.

Cutting and drilling:

1355.1 Cuts sheets accurately with clean, true lines and no distortion with a power
saw with abrasive cutting disc.

13552 Cut openings in sheet for out lets, vent pipes , flues etc. to the minimum
size necessary . Reinforce edges of openings with structural members.

13553 Drill all holes. Position at regular intervals in straight lines. Holes for
primary fastenings to be 1.5mm larger than the diameter of fastening
unless self-drilling type is used.

13554 Remove burrs, drilling swarf, lubricant, dust and any other foreign matter
before finally fixing sheets into position.

Direction of Laying: Lay sheets with exposed joints of side lap away from
prevailing wind.

End Laps: to be fully supported.
Sealant:
13581 Install to manufactures recommendation.

13582 Position in straight, unbroken lines parallel to edges of sheets. Placed into
corrugations. Do not allow to sag into position.

13583 Ensure continuity and effectiveness of seal, especially at corners of sheets.

13584 Do not over compress.
Fittings and Features
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136.1

136.2

1363

1364

Profile Fillers: use where specified and wherever necessary to close off
corrugation cavities from the outside and inside of the building. Position on the
line of, or above, fastening and ensuring a tight fit and leaving no gaps. Where
sealed laps are specified bed profile fillers in sealant on top and bottom surface,
but do not obstruct channels for ventilation or condensation drainage.

Flashing Trims: All fittings for flashing / trim shall be as per manufacturers’
recommendation and lapped at joints as follows:

13621 Vertical and sloping flashing / trims: end lap to be the same as for adjacent
sheeting.

136.22 Horizontal flashing / trims: end laps to be 150mm and sealed.

Gutter: Ensure that gutters are fully supported at each joint and at intermediate
position not more than 900mm apart. Fix with spigot ends up the slope and make
all the joints fully watertight. Position sheeting to leave a clear width across the
gutter of not less than 230mm.

Insulation:

75mm thick Rock Wool insulation blanket with aluminum foil backing on both
sides laid between purlins at 1000 centers, including wire mesh. Manufacturer and
reference - to approval.
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14. FINISHES

14.1. General

14.1.1 Glazed Ceramic Tile shall comply with British Standard specification No.
1281 and shall be approved sizes as shown on Drawings and the product of a
reputable manufacturers approved by the Consultant.

14.1.2 Unglazed Ceramic Tile shall comply with the requirements of British
Standard No0.1286 and shall be of approved sizes as shown on the drawings
and the product of a reputable manufacturer.

14.2. Manufacturers

14.2.1 All tiles, ceramic or homogenous, for the project shall be manufactured as
mentioned on finishing schedule / details drawings. Required brands of tile
shall be use only described locations and tile brands shall not change if only
approved by consultant.

14.2.2 Following brands of tiles shall use for described locations as per finishing
schedule / details drawings. All the tiles shall be submitted to Consultant for
approval prior to use.

Niro

Cotto
Lanka tile
White horse

14.3. Ceramic and Vitreous Tile Materials

14.3.1 Ceramic and Vitreous clay Wall Tiles:

14.3.1.1 All tiles for wall installation shall be have cushion edge, impervious,
polished or semi-polished porcelain and highly glazed surface. Colors
shall be as selected by the Consultant and shall include trimmers, corner
pieces, bullnose and all other special shapes indicated or required. All this
shall be free from flaws, cracks and crazing.

14.3.2 Floor Ceramic and Vitreous Tiles

14.3.2.1 All porcelain floor tiles should exhibit required texture as indicated or
required (polished, semi-polished, no skid or heavy duty) and it should be
laid with 3mm groove. Floor tiles shall be specially prepared for floor use
but shall have all the qualities of ceramic tiles listed above for wall use.

14.4, Flooring
14.4.1 Vinyl flooring:

14411 Marbleized, directional vinyl sheet and tile flooring with extra strong
polyurethane reinforcement with a subtle blend of light through to dark



Design & Build of 50 Housing Units as Mixed Used Residential Building at AA.Rasdhoo

14412

tones. All vinyl flooring, homogenous or permanently static dissipative
pressed, shall be utilized at specified locations as indicated in the drawing.
It shall have the required thickness as indicated in the drawing and shall
include coving, cover formers, end cap strip on coving top.

Following brands of vinyl flooring shall use for described locations as per
finishing schedule / details drawings. All types of vinyl flooring shall be
submitted to Consultant for approval prior to use.

e Tarkett (United States of America)
e Objector Art and Design GmbH covering (Germany)

14.4.2 Carpeting:

14421

14422

Both loop and cut pile plain fiber carpets must meet the requirements of
EN 1307 and should be 100% permanent color polypropylene having a
5mm underlay with imported grippers. It shall include aluminum single
side edging and must be soil and stain resistant.

Following brands of carpets shall use for described locations as per
finishing schedule / details drawings. All types of carpets shall be
submitted to Consultant for approval prior to use.

e danfloor (United Kingdom)
¢ Forbo flooring systems (Switzerland)

14.4.3 Cement Flooring:

14431

14432

Thin section cement render (2-4 mm thick per coat) shall be used as
cement rendering over bricks and/or blocks to achieve a modern rendered
finish and shall possess high water resistance. Following brands of cement
render shall use for described locations as per finishing schedule / details
drawings. All types of cement render shall be submitted to Consultant for
approval prior to use.

e SUPA COAT (Australia)
e Hanson Portland-limestone Cement (Germany)

Provision of external cement paving of 450mmX450mmX50mm as well
as 75mm interlocking paving as indicated in the drawing for external
walkways and car port area respectively. Following brands of paving shall
use for described locations as per finishing schedule / details drawings and
shall be submitted to Consultant for approval prior to use.

e PRIORA MARSHALLS (United Kingdom)
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14.5. Wall papers

14.5.1 Provision of acrylic/vinyl coated wall papers on plastered walls with 100mm
high timber skirting. The plastered walls must be kept dry before placing wall
papers to ensure proper adherence of wall paper to the wall and also aides for
future removal. Following brands of wall papers shall use for described
locations as per finishing schedule / details drawings and shall be submitted to
Consultant for approval prior to use.

e Brewster Home Fashions (United States of America)
e Mirage Wall coverings (United States of America)

14.6. Wood veneer

14.6.1 Wood veneer shall comply with ISO 9001 (Quality Management) and 1SO
14001 (Environment Management) and finish up to ceiling level with 200mm
timber skirting. Its natural wood surface shall be protected by a proprietary
wear- resistant film or coat. Following brands of wood veneers shall use for
described locations as per finishing schedule / details drawings and shall be
submitted to Consultant for approval prior to use.

e Proligna (Prodin-Prodema — Spain)
e Gunlocke (United States of America)

14.7. Ceiling
14.7.1 Suspended Ceilings:

14.7.1.1  Suspended aluminum ceilings shall be powder coated with a material,
preferably epoxy, polyester or epoxy polyester with the approval of
consultant.

14.7.1.2  Aluminum concealed clip-in grid ceiling system comprising a “spring
T” or ‘A spring” that supports the ceiling tiles. It shall be fixed to and
below a primary grid, usually a galvanized channel section as indicated
and approved by the Consultant.

14.7.1.3 Provision of plain mineral fiber acoustical suspended ceilings with
fibers mixed with wet process with a high quality vinyl emulsion paint
surface coating.

14.7.1.4 Following brands of ceiling types shall use for described locations as
per finishing schedule / details drawings. All finishing materials shall be
submitted to Consultant for approval prior to use.

e Technical Metal Industrial Co.L.C.C (United Arab Emirates)
o Hebei Optimum Construction Materials Co., Ltd (China)

14.7.2 Composite Board:
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14721 Zinc Aluminum Composite board with multi-layer Ti-Zinc treated
surface protected by fluorocarboned resin paint FEVE. Following brands
of crash rails shall be used for described locations as per finishing
schedule / details drawings and shall be submitted to Consultant for
approval prior to use.

e Alucobond (Germany)
14.8. Corner Guards

14.8.1 Surface mounted guards consisting of a continuous retainer with Snap-On
Acrovyn 4000 cover. Color matched end caps to be provided for both partial
and full height applications and shall be approved by Consultant.

14.8.2 Following brands of corner guards shall be used for described locations as per
finishing schedule / details drawings and shall be submitted to Consultant for
approval prior to use.

14.8.3 C/S Acrovyn

14.9. Crash Rails

14.9.1 Crash rails shall be 150mm wide and comprise of fireproof PVC plastic
acrylic cover with aluminum alloy inner-support.

14.10. 15.10 Partition Walls

14.10.1Provision of Aluminum Composite board partition wall framed with
aluminum extrusion, covered by powder coating. The infill panel shall be
laminated glass consisting of two layer of normal glass sandwiched with the
underlay polyvinyl butyral (PVB) firm. This shall be provided at described
locations as per finishing schedule / details drawings with excellent sound &
thermal insulat