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SPECIFICATIONS, PREAMBLES AND PRICING NOTES

CONTRACTOR’S OBLIGATIONS

PRICING ITEMS OF PRELIMINARIES

Prices SHALL BE INSTERTED against Items of "Preliminaries" in the tenderer's priced Bills
of Quantities. Where no price is inserted the Contractor shall be deemed to have
included in his prices or rates for the various items in the Bills of Quantities or
Specification for all such costs involved in complying with all the requirements for the
proper execution of the whole of the works in the Contract. The contractor is advised

to read and understand all preliminary items.

CONTRACTOR’S SUPERINTENDENCE /SITE AGENT

The Contractor shall constantly keep on the works a literate English fluent speaking
Agent or Representative, competent and experienced in the kind of work involved,
who shall give his whole time to the superintendence of the works. Such Agent or
Representative shall receive on behalf of the Contractor, directions and instructions
from the Engineer Contractor, directions and instructions from the Engineer and such
directions and instructions shall be deemed to be given to the Contractor in accordance
with conditions of Contract. The Agent shall not be replaced without the specific

approval of the Engineer.

SUFFICIENCY OF TENDER

The Contractor shall be deemed to have satisfied himself before tendering as to the
correctness and sufficiency of his tender for the Works and the rates and the prices
stated in the Bills of Quantities. Rates and prices quoted shall cover all his obligations
under the Contract and all matters and things necessary for the proper completion and

maintenance of the Works.

COMPLIANCE TO COVID-19 PROTOCOLS
Pursuant to the guidelines issued by the Ministry of Health the Contractor shall ensure

that all necessary measures with regards to prevention, detection and containment of
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the Covid-19 virus are in place on site throughout the entire construction period. These
include, but not limited to, provision of hand washing points with soap and water or
approved anti-bacterial hand sanitizers, requirement for the use of masks, social
distancing as far as is possible, signages, warnings, inspections and periodical

fumigation.

TEMPORARY DISPOSAL OF RAIN WATER

The Contractor shall provide and maintain all necessary temporary gutters, downpipes,
chutes, and drains etc. for conveying rainwater from the buildings. The Contractor shall
allow for temporary drainage plumbing and piping for keeping the premises and site
free from accumulation of water. The Contractor shall allow for draining flood water

out of the site

SITE TELEPHONE

The contractor shall provide telephone facilities (fixed or mobile) on site throughout
the duration of the contract for use by the project consultants. He shall also maintain
the phone in permanent working condition and pay all charges for the duration of the

Contract.

WATCHING, LIGHTING AND CCTV

The Contractor shall provide at his own risk and cost all watching as necessary to
safeguard the works, plants and materials against damage and theft.

STAMP DUTY CHARGES

The Contractor shall allow for the payment of all stamp duty charges in connection

with the Performance Bond and Contract Agreement.

SITE LEVELS
Before commencing work the Contractor must arrange for and agree with the Engineer

the existing site levels and similarly establish and the existing site levels
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SETTING OUT

The contractor shall set out works in accordance with the dimensions and levels shown
on the drawings and shall be responsible of the correctness of all dimensions and levels
set out by him and he will be required to amend all errors arising from inaccurate
setting out at his own cost and expenses. In the event of any error or discrepancy in
the dimensions or levels marked on the drawings being discovered, such errors or
discrepancies must be reported by the contractor to the Engineer for his immediate
attention. No work shall be commenced by the contractor until he has received written
instructions from the Engineer to adjust such discrepancies which may be proved, upon
receipt of such instructions and no claim for extra expenses or relief from the provisions
of the Conditions of the Contract, any discrepancy or error in the dimensions or levels

shown on the drawings may be made thereafter.

Before any work is commenced by Sub-Contractors or specialist firms, dimensions must
be checked on the site and/or building and agreed with the Contractor irrespective of
the comparable dimensions shown on the drawings. The Contractor shall be responsible

for the accuracy of such dimensions.

EXISTING PROPERTY AND ADJACENT PROPERTY

The contractor shall take every precaution to avoid damage to all existing and adjacent
property including buildings, roads, cables, drains and other services and he will be
held responsible for all damages hereto arising from the execution of his contract and
he shall make good all such damages when directed at his own expense to the
satisfaction of the Engineer . Special attention must be paid to newly constructed site

access road

TRANSPORT TO AND FROM THE SITE
The contractor shall include in his prices for the transport of materials, workmen etc. to
and from the site of the proposed works at such hours and by such routes as are

permitted by the Authorities.
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SECURITY OF WORKS

The contractor shall be entirely responsible and shall pay security of all works, stores,
materials, plant, personnel etc. both his own and sub-contractors and shall also
provide all necessary watching, lighting, and other precautions as necessary to ensure

the security, the safety and protection of the public.

PROGRESS SCHEDULE

The Contractor shall furnish to the Engineer within 14 days of the possession of site a
Time progress Chart for approval and display in the site offices showing the time and
order in which he proposes to carry out the works within the total construction time
stated in the contract. The chart will show in detail the construction time and order in
which each section of the work is to be carried out and be sub-divided into trades and
tasks. If the contractor proposes sectional completion of the project he must plan this

in detail including access roads, and services and this shall be reflected on the chart

EXCAVATION

Prices are to include for excavating in all materials met with except Rock as specified.
Prices are also to include planking and strutting and for destroying all white ants in the
vicinity of the buildings.

Shall be to the widths and depths indicated on the drawings or to such lesser or greater
depth as the Project Engineer may deem necessary and so instruct the contractor in
order to obtain satisfactory foundations.

STARTING LEVEL

Unless otherwise described the starting level of all excavations has been measured from

the level remaining after completion of reduced level excavation, generally taken as
the underside of 200 surface strip.
CLASSIFICATION OF EXCAVATED MATERIAL CLASS | ROCK OR HARD MATERIAL

This class shall consist of all materials which cannot be removed except by blasting, by

the use of metal wedges and sledge hammers or by ripper with heavy tractor and rear

mounted hydraulic single type heavy —duty ripper.

9
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Boulders greater than 0.5 CM; when their nature and size is such that they cannot be
removed without recourse to one or more of the methods described above shall also
be categorized under class one.

Where the boulders constitute 50% or more of a particular part of the excavation,
such part shall be considered as class 1 material throughout.

CLASS 2 NORMAL OR SOFT MATERIAL

This class shall constitute all materials, which can be removed without recourse to the
methods described for class | above, and/or class 3 below.

CLASS 3-COMPACTED GRAVEL OR DECOMPOSED ROCK

This class shall constitute of all materials such as consolidated murram gravel

decomposed or stratified rock, stone and boulders less than 0.5CM, harder than class
2, but which can be excavated by ripping or which in confined spaces, requires
excavation by hand using compressor tools.

EXCAVATION WORK

Excavation work is measured net as before digging and the Contractor must allow for

increases in bulk after digging.

FILLING
Filling is measured net after consolidation. Filling obtained from surplus excavated
materials is to be free from all weeds, roots, vegetable soil or other unsuitable materials
and is to be filled in layers each of not more than 225mm finished thickness. Each
layer shall be well wetted and consolidated as described hereafter.

NO BORROW PITS
No borrow will be allowed to be opened on the site.
REMOVAL OF SURPLUS MATERIALS

All surplus excavated material, where so directed, and all rubbish, is to be carried away

from the site and the Contractor shall find his own dump and pay all charges.
FOUNDATIONS NOT TO BE COVERED

No excavations or foundations work shall be filled in or covered up until all

measurements necessary for the adjustment of variations have been made by the

Quantity Surveyor.

HARDCORE FILLING

10
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Hardcore for filling under floors, etc., shall be hard broken quarry waste to the
approval of the Project Engineer broken to pass not greater than a 150mm ring or to
be 75% of the finished thickness of the layers being compacted whichever is the lesser
and graded so that it can be easily and thoroughly compacted by rolling. The filling
is to be laid in layers each of a consolidated thickness not exceeding 225mm and well-
watered and rolled with a vibrating roller where rolling is impossible, compaction shall
be by hand or mechanical tampers.

The top surface of the hardcore shall be leveled or graded to falls as required and
blinded with similar material broken to 25mm gauge and surfaced with 50mm layer

of stone dust or murram, well-watered and rolled to receive concrete or paving.

NOTES CONCERNING MEASUREMENT AND PRICING

The Contractor must allow for all costs incurred during progress of the contract for
complying with the provisions concerning the preparation and use of graded mixes.
Prices for concrete shall include for mixing and depositing as described or indicated
and for hoisting and depositing at the various levels required throughout the building,
and shall also include for forming or hacking a satisfactory key for all faces receiving
asphalt and plaster work. Prices for slabs shall also include for leveling off the surface
as described under “Compaction” and all temporary formwork to form construction
joints at bay edges.

Prices for reinforced concrete shall, in addition, include for filling into, between or on
formwork, and thoroughly compacting between and around rods or fabric
reinforcement and for forming all additional construction joints between varying
mixes. Where described as ‘vibrated’, prices must include for fully vibrating as
described.

Prices for formwork shall include for extra material at joints, extra labour and waste
for narrow widths, small quantities, overlaps, passing at angles straight cutting and
waste, splayed edges, notchings, etc. and for fixing at the various levels including
battens, struts, and supports for bolting, wedging, easing, striking and removal. Prices
for linear items such as boxings shall include for angles and ends.

Prices for steel rod reinforcement shall include for cutting to lengths and all labour in

bending and cranking, forming hooked ends, handling, hoisting and fixing in position

11
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and for providing all necessary tying wire and supports. Prices for fabric reinforcement
shall include for all straight cutting and waste, handling, hoisting and fixing in position,
producing all necessary tying wire supports and all extra material laps.

Prices of all precast concrete shall include for all moulds, finishing as described,
handling reinforcement, hoisting and fixing at the required levels, bedding, jointing
and pointing in cement and sand (1:5) mortar also for casting or cutting to the exact

lengths required and any waste resulting from such cutting.

CODE OF PRACTICE

All workmanship, materials, tests and performance in connection with the reinforced
concrete work are to be in conformity with the latest edition of the British Standard
Code of Practice (C.P. 8110 of 1985 “The Structural Use of Reinforced Concrete in

Buildings™) where not inconsistent with these Preambles.

SUPERVISION

The Contractor whose duty will be to supervise all stages in the preparation and

placing of the concrete shall employ a competent person approved by the Engineer.
All cubes shall be made and site tests carried out under his direct supervision, in

consultation with the Engineer.

CONTRACTOR’S PLANT, EQUIPMENT AND CONSTRUCTION PROCEDURES

Not less than 30 days prior to the installation of the Contractor’s plant and equipment

for processing, handling, transporting, storing and proportioning ingredients, and for
mixing, transporting and placing concrete, the Contractor shall submit drawings for
approval by the Engineer, showing proposed general plant arrangement, together
with a general description of the equipment he proposes to use.

After completion of installation, the operation of the plant and equipment shall be
subject to the approval of the Engineer.

Where these Preambles, the Bills of Quantities or the Drawings require specific
procedures to be followed, such requirements are not to be construed as prohibiting

the use by the Contractor of alternative procedures if it can be demonstrated to the

12
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satisfaction of the Engineer that equal results will be obtained by the use of such
alternatives.

Approval of plant and equipment or their operation, or of any construction
procedure, shall not operate to waive or modify any provision or requirements
contained in these Preambles governing the quality of the materials of the finished

work.

LEVELS AND FOUNDATIONS

The foundations of the works shall be carried down to depths as directed by the
Engineer and they must be cut as nearly to the size of the concrete as possible and the
vacant spaces between the concrete and the solid ground, except where otherwise
shown, must be carefully filled in as directed by the Engineer.

All temporary timbering shall be removed but should any timber be left in or should

any other work be done beyond that specified; it will be at the Contractor’s own cost.

B. TOLERANCE
All insitu concrete work shall be dimensionally accurate to within the following
tolerances: -
.01 between the centerline of principal members columns or beams
+/- 5mm up to 15 metres ¢/c
+/- 10mm over 15 metres c/c
Note the +/- 10mm tolerance shall not be accumulative.
.02 In storey height
+/- 5mm floor to floor
.03 In plumpness of columns and walls
+/- 10mm on any storey or overall the structure
.04 In level of floors
+ 5mm /- 3mm of the true prescribed horizontal surface level
.05 In cross sectional dimensions of column beams and walls
+ 5mm/- 3mm in any dimensions up to 2 metres overall
+10mm/- 3mm in any dimension over 2 metres.

.06 Cover to reinforcement

13
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+5mm/5 of the stated covers
The Contractor shall be responsible for the cost of all corrective measures required by
the Engineer to rectify work, which is not construed within the tolerances set out

above.

MATERIALS GENERALLY

All materials which have been damaged, contaminated or have deteriorated or do not

comply in any way with the requirements of these Preambles shall be rejected and
shall be removed immediately from the Site at the Contractor’s own expense. No
materials shall be stored or stacked on suspended floors without the Engineer’s prior

approval.

SAMPLES AND TESTING

Every facility shall be provided to enable the Engineer to obtain samples and carry out
tests on the materials and construction. If these tests show that any of the materials
and construction does not comply with the requirements of these Preambles, the
Contractor will be responsible for the costs of the tests and the replacement of

defective materials and/or construction.

CEMENT

Cement unless otherwise specified shall be ordinary Portland Cement of a brand
approved by the Engineer and shall comply with the requirements of B.S. 12, with the
exceptions that it may contain reactive volcanic ash of not more than 10 per cent of
the total weight and the quality of insoluble residue permitted in B.S. 12 may be
exceeded on this account only. A manufacturer’s Certificate of Test in accordance

with B.S. 12 shall be supplied for each consignment delivered to the site.

Cement may be delivered to the site either in bags or in bulk. If delivered in bags,
each bag shall be properly sealed and marked with the manufacturer’s name and on
the site, it is to be stored in a weather proof shed of adequate dimensions with a raised
floor. Each consignment shall be kept separate and marked so that it may be used in

the sequence in which it is received. Any bag found to contain cement, which has set

14
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or partly set shall be completely discarded and not used in the works. Bags shall not

be stored more than 1.5m in height.

AGGREGATES

Aggregates shall conform to the requirements of B.S. 882 and the sources and types of

all aggregate are to be approved in all respects by the Engineer before work
commences.

The grading of aggregates shall be one within the limits set out in B.S.882 and as later
specified and the grading, once approved, shall be adhered to throughout the works
and not varied without the approval of the Engineer. Fine aggregate shall be clean,
coarse, siliceous sand of good, sharp, hard quality and shall be free from lumps of
stone, earth, loam, dust, salt, organic matter and any other deleterious substances. It

shall be graded within the limits of Zone 1 or 2 of Table 2 of B.S. 882.

Coarse aggregate shall be good, hard, clean, approved black trap or similar stone, free
from dust, decomposed stone, clay, earth matter, and foreign substances of friable thin
elongated or laminated pieces. It shall be graded within the limits of Table 1 of B.S.
882 for its respective nominal size.

If in the opinion of the Engineer, the aggregate meets with the above requirements
but is dirty or adulterated in any manner it shall be screened and/or washed with clean

water at the Contractor’s expenses.

Aggregates shall be delivered to the site in their prescribed sizes or grading and shall
be stocked-piled on paved areas or boarded platforms in separate units to avoid

intermixing. On no account shall aggregates be stockpiled on the ground.

The Engineer shall be entitled to require a Certificate from an approved testing
laboratory in connection with each source of fine and coarse aggregate showing that
materials comply with the Specification. All such testing be carried but at the

Contractor’s expense.

WATER
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The water used for mixing concrete shall be from an approved source, clean, fresh and

free from impurities and comply with the requirements of B.S5.3148.

CONCRETE STRENGTHS

Grade “357, “307, “25” and “20” concrete shall have minimum strengths as given by

Works Cube Tests shown on Page 2/9

MINIMUM (i) DITTO | (i) DITTO | (iii) DITTO

CRUSHING

STRENGTHS

Grade 35 Grade 30 Grade 25 Grade 20
7 days | 23.5 N/mm2 20.00 N/mm2 | 16.5N/mm2 | 13.5 N/mm?2
28 35.0 N/mm2 30.0 N/mm2 | 25.0 N/mm2 | 20.0 N/mm2
days

The average strength obtained from cube tests shall be 10 percent higher than the

minimum strength shown above.

Grades lower than those given shall be of nominal mixes and may be measured by

volume or weight. Unless the Engineer directs so, no cube tests will be required for

these grades.

Nominal mix by column

Cube metres of Fine Aggregate

Per 50Kgs bag of cement

Cubic metres of Fine Aggregate

Per 50Kgs bag of cement

Max size of Coarse Aggregate

CEMENT

- 1:3:6

- 0.12

- 0.24

- 20mm

1:4:8

0.16

0.32

20mm

The quantity of cement shall be measured by weight or volume. Where delivered in

bags, each batch of concrete is to use one or more whole bags of cement.

AGGREGATE

16
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» 13

(i) For grades “35”, “307, “25” concrete aggregates shall be measured by
weight in a weight batching machine as described hereafter.

(i) For lower grade concrete, aggregates may be measured by weight or by
volume, where approved gauge boxes of such a size as will give the

correct proportions shall be used.

WEIGHT BATCHING MACHINES

Weight batching machines shall be of an approved type and shall be properly

maintained and checked for accuracy at regular intervals.

CONCRETE MIXES

The weights of fine and coarse aggregate to be used in concrete mixes “35”, “307,

“25” and “20” shall be limited in accordance with the table below. The Engineer shall
first approve the proportions of fine to coarse aggregate and cement, which the
contractor proposes to use for each of the mixes specified. The contractor will then
be required to prepare Preliminary Test Cubes and have these cubes tested as described

for Work Cube Tests.

The test results should be submitted to the Engineer in sufficient time for further tests
to be carried out should they prove unsatisfactory. Cube strengths in the preliminary
tests must show crushing strengths at least 25 per cent higher than the strengths
specified for work cube test. If contractor is unable to produce specified cube strengths
he will be required at his own cost to increase the cement contents of the mix until
satisfactory results are produced.

The Engineer may require at any time during the Contract the proportions of fine to
coarse aggregate to be altered in order to produce a mix of greater strengths or
improved workability and providing that the total proportions of aggregate to cement

remain unchanged, no claim for additional cost will be considered.

17
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MIX Grade 35 Grade 30 Grade 25 Grade 20
Minimum cement

Content by weight to

Combined total

Weight of aggregate Tto5 Tto6 1to7 1to7
Work cubes are to be made at intervals as required by the Engineer and the contractor
shall provide a continuous record of the concrete work. The cubes shall be made in
approved 150mm moulds in strict accordance with the Code of Practice.
Six cubes shall be made on each occasion, from difference batches, the concrete being
taken from the point of deposit.
Each cube shall be marked with a distinguishing number (number to run consecutively)
and the date, and a record shall be kept on site, giving the following particulars: -

(a) Cube No.

(b) Date made

(c) Location in work

(d) 7-day Test

(e) 28-day Test

18
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Cubes shall be forwarded, carriage paid to an approved Testing Authority in time to
be tested three at 7-days and three at 28-days. No cube shall be dispatched within
three (3) days of casting.

Copies of all Work Cube Test results shall be forwarded to the Engineer and one shall
be retained on the site.

If the strengths required above are not attained and maintained throughout the
carrying out of the Contract, the Contractor will be required to increase the proportion
of cement and/or substitute letter aggregate so as to find concrete which does comply
with the requirement of the Contract. The Contractor may be required to remove
and replace at his own cost any concrete, which fails to attain the required strength

as, ascertained by Work Cube Tests.

CONCRETE WORK
TRADE PREAMBLES

The Contractor must allow in his rates for concrete test cubes for all expenses in
connection with the preparation and conveyance to the Testing Laboratory and testing

of test cubes and no claim in respect of his failure to do so will be entertained.

A. MAKING AND PLACING OF CONCRETE

The concrete shall be mixed only in approved power-driven mixers of a type and
capacity suitable for the work and in any event not smaller than 0.5/0 33-cu.m
capacity.

The mixer shall be equipped with an accurate water-measuring device. All materials
shall be thoroughly mixed dry before the water is added and the mixing of each batch

shall continue for a period of not less than three minutes after the water has been

added and until there is a uniform distribution of the materials and the mass is uniform
in colour.
The entire contents of the mixed drum shall be discharged before recharging. The

volume of mixed materials shall not exceed the rated capacity of the mixer. Whenever

19
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the mixer is started, 10 per cent extra cement shall be added to the first batch and no
extra payment will be made on this account.

As a check on concrete consistency, slump tests may be carried out and shall be in
accordance with BS. 1881. The Contractor shall provide the necessary apparatus and
allow for the costs of such tests. The slump of the concrete made with the specified
water content, using dry materials shall be determined and the water to be added
under wet conditions shall be so reduced as to give approximately the same slump.
The concrete shall be mixed as near to the place where it is required as is practicable,
and only as much as is required for a specified section of the work shall be mixed at

one time, such section being commenced and finished in one operation without delay.

MAKING AND PLACING OF CONCRETE (CONT’D)

All concrete must be efficiently handled and used in the works within twenty (20)

minutes of mixing. It shall be discharged from the mixer direct either into receptacles
or barrows and shall be distributed by approved means, which do not cause separation
or otherwise impair the quality of the concrete. ~Approved mechanical means of
handling will be encouraged, but the use of chutes for placing concrete is subject to
the prior approval of the Engineer.

Concrete shall be placed from a height not exceeding 1.500m. directly into its
permanent position and shall not be worked along the shutters to that position. Unless
otherwise approved, concrete shall be placed in a single operation to the full thickness
of slabs, beams and similar members, and shall be placed in horizontal layers not

exceeding 1.500m. deep in walls and similar members.

Concrete in columns may be placed to a height of 4.000m. with careful placing and
vibration and satisfactory results. Where the height of the column exceeds 4M suitable
openings must be left in the shutters so that this maximum lift is not exceeded.

Concrete shall be placed continuously until completion of the part work between
construction joints as specified hereinafter or of a part of approved extent. At the
completion of a specified or approved part, a construction joint of the form and in
the position hereinafter specified shall be made. If stopping of concreting be

unavoidable elsewhere, a construction joint shall be made where the work is stopped.

20



Section VIl — Works’ Requirements 21

The Contractor must make a record of all such joints and a copy supplied to the

Engineer.

Any accumulation of set concrete on the reinforcement shall be removed by wire

brushing before further concrete is placed.

The Contractor shall provide runways for concreting to the satisfaction of the Engineer.
Under no circumstances will the runway be allowed to rest on the reinforcement.
Care shall be taken that the concrete is not disturbed or subjected to vibrations and

shocks during the setting period.

MAKING AND PLACING OF CONCRETE (CONT’D)

Mixing machines, platforms and barrows shall be clean before commencing mixing
and be cleaned on every session of work.
Where concrete is laid on hardcore or other absorbent materials, the base shall be

suitable and sufficiently wetted before the concrete is deposited.

A. COMPACTION

At all times during which concrete is being placed, the Contractor shall provide

adequately trained and experienced labour to ensure that the concrete is compacted
in the forms to the satisfaction of the Engineer.

Concrete shall not be placed at a rate greater than will permit satisfactory compaction
or to a depth greater than 450mm before it is compacted.

During and immediately after placing the concrete shall be thoroughly compacted by
means of continuous tamping, spacing, slicing and vibration. Vibration is required for
concrete of Grades “35” “30” “25” and “20”.

Care shall be taken to fill every part of the forms, to work the concrete under and

around reinforcement without displacing it and to avoid disturbing recently placed
concrete which has begun to set. Any water accumulating on the surface of newly
placed concrete shall be removed and no further concrete shall be placed thereon until
such water is removed.

Internal vibrations shall be of a frequency of not less than 7,000 cycles per minute and

shall have a rotating eccentric weight of at least 0.75Kg with and eccentricity of not
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more than 15mm. Such vibrators shall visibly affect the concrete within a radius of

250mm from the vibrator.

Internal vibrators shall not be inserted between layers of reinforcement less than one
half times the diameter of the vibrators apart. Contact between vibrators and
reinforcement and vibrators and formwork shall be avoided.

Internal vibrators shall be inserted vertically into the concrete wherever possible at not

more than 500mm centres and shall constantly be moved from place to place.

COMPACTION (CONT’D)

No internal vibrator shall be permitted to remain in any one position for more than

ten seconds and it shall be withdrawn very slowly from the concrete.

In consolidating each layer of concrete the vibrating head shall be allowed to penetrate
and re-vibrate the concrete in the upper portion of the underlying layer. In the area
where newly placed concrete in each layer joins previously placed concrete more than
usual, vibration shall be performed, the vibrator penetrating deeply at close intervals
along these contacts. Layers of concrete shall be placed until layers previously placed
have been vibrated thoroughly as specified.

Vibrators shall not be used to move concrete from place to place in the formwork.
At least one internal vibrator shall be operated for every two cubic metres of concrete
placed per hour and at least one spare vibrator shall be maintained on site in case of
breakdown during concreting operations.

External formwork vibrators shall be of the high frequency low amplitude type applied
with the principal direction of vibration in the horizontal plane. They shall be attached
directly to the forms at not more than 1.200mm centres.

In addition to internal and external vibration, the upper surface of suspended floor
slabs shall be leveled with a tamping or vibrating screed prior to finishing. Vibrating
elements shall be of the low frequency high amplitude type operating at a speed of

not less than 3.000 r.p.m.

A. CONSTRUCTION JOINTS
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Construction joints shall be permitted only at the positions predetermined on the
Drawings or as instructed on the sites by the Engineer. In general, they shall be
perpendicular to the lines of principal stresses and shall be located at points of

minimum shear, viz. vertically at, or near mid-spans of slabs, ribs and beam:s.

Suspended concrete slabs are generally to be cast using alternate bay construction in
bays not exceeding 15.00m in length. No two adjacent bays are to be cast within a
minimum period of 48 hours of each other.

The joints between adjacent bays are to be in positions agreed with the Engineer.
Under no circumstances shall concrete be allowed to tail-off, but it shall be deposited

against stopping-off boards.

Before placing new concrete against already hardened, the face of the old concrete
shall be thoroughly hacked, roughened and cleaned and laitance and loose material
removed there from, and immediately before placing the new concrete the surface
shall be saturated with water and covered with a coat of mortar at least 25mm in
thickness composed of cement and fine aggregate in the proportions used in the

concrete.

A. CURING AND PROTECTION

Care must be taken no concrete is allowed to become prematurely dry and the fresh

concrete must be carefully protected within two hours of placing from rain, sun and
wind by means of Hessian sacking, polythene sheeting, or other approved means. This
protective layer and the concrete itself must be kept continuously wet for at least seven
days after the concrete has been placed. The Contractor must allow for the complete
coverage of all fresh concrete for a period of 7 days. Hessian or polythene sheeting
shall be in the maximum widths obtainable and shall be secured against wind. The

Contractor will not be permitted to use bags, Hessian or other material in small places.

Concrete in foundations and other underground work shall be protected from

admixture with falling earth during and after placing.
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Traffic or loading must not be allowed on the concrete until the concrete is sufficiently
matured and in no case shall traffic or loading be of such magnitude as to cause
deflection or other movement in the formwork or damage to the concrete members.
Where directed by the Engineer, props may be required to be left in position under

slabs and other members for greater periods than that specified hereafter.

A. FAULTY CONCRETE

Any concrete which fails to comply with these Preambles or which shows signs of

setting before it is placed shall be taken out and removed from the site. Where
concrete is found to be defective after it has set, the concrete shall be cut out and

replaced in accordance with the Engineer’s instructions. On no account shall any

faulty, honeycombed, or otherwise defective concrete be repaired or patched until

the Engineer has inspected and issued instructions for the repair. The whole of the

cost whatever, which may be occasioned by the need to remove faulty concrete, shall

be borne by the Contractor.

B. ROD REINFORCEMENT

The steel reinforcement shall comply with the latest requirements of the following

British Standards: -

4449: 1988 Specification for bars for the reinforcement of
Concrete.
4466: 1989 Bending dimensions and scheduling of bats for

The reinforcement of concrete

4483: 1985 Steel fabric for the reinforcement of concrete

The Contractor shall submit a test certificate of the rollings. Reinforcement shall be
stored on racks above ground level. All reinforcement shall be free from loose mill
scales or rust, grease, paint or other substances likely to reduce the bond between the

steel and concrete.

C. FABRIC REINFORCEMENT
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Fabric reinforcement shall be electrically cross-welded steel wire mesh reinforcement

to B.S. 4483 and of the size and weight specified.

A. FIXING ROD REINFORCMENT

Reinforcement shall be accurately bent to the shapes and dimensions shown on the

Drawings and Schedules and in accordance with B.S. 4466. Reinforcement must cut

and bent cold and no welded joints will be permitted unless so detailed.

No concreting shall be commenced until the reinforcement in position and until his
approval has been obtained. The Contractor shall give two clear days’ notice of his

intention to concrete to the Engineer.

The Contractor is responsible for maintaining the reinforcement in its correct position,
according to the Drawings, before and during concreting. During concreting a
competent steel fixer must be in attendance on the concreters to adjust and correct
the positions of any reinforcement, which may be displaced. The vibrators are not to

come into contact with the reinforcement.

Irrespective of whether any inspection and/or approval of the fixing of the
reinforcement has been carried out as above, it shall be the Contractor’s sole
responsibility to ensure that the reinforcement complies with the details on the
drawings or bending schedules and is fixed exactly in the positions shown therein and,

in the positions, to give the prescribed cover.

B. COVER TO ROD REINFORCEMENT

The Contractor will be held entirely responsible for any failing or defect in any portion

of the reinforced concrete structure and including any consequent delay, claims, third
party claims, etc., where it is shown that the reinforcement has been incorrectly
positioned or is incorrect in size or quantity with respect to the detailed drawings or

bending schedules.
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Spacing blocks of approved size and shape of concrete similar to that used in the
surrounding construction and fixed to the reinforcement on formwork by No.18
S.W.G. wires set into the spacer blocks or other approved means shall be provided
where necessary to ensure that the requisite cover is obtained. The Contractor is to

include providing sufficient such spacer blocks in his prices for steel reinforcement.

CONCRETE WORK (CONT’D)

COVER TO ROD REINFORCEMENT (CON’TD)

Unless otherwise directed the concrete cover to rod reinforcement over main bars in

any face shall be: -

Foundations against earth face 75mm
Foundations against blinding 75mm
Columns 50mm
Beams 35mm
Slabs 35mm
Walls 35mm

A. FIXING FABRIC REINFORCEMENT

The fabric shall be free from scale, rust, grease or other substance likely to reduce the

bond between the steel and the concrete and shall be laid with minimum 300mm laps

and bound with No.18 S.W.G. appealed iron wire.

Where reinforcement projects from a concrete section of the structure and this

reinforcement are expected to remain exposed for some time, it is to be coated with
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cement grout to prevent rust staining on the finished concrete. This grout is to be

brushed off the reinforcement prior to the continuation of concreting.

B. FIXTURES AND INDENTATIONS IN CONCRETE

No openings, chases, holes or other voids shall be formed in the concrete without the

approval of the Engineer. Details of any fixtures to be permanently build into the
concrete including the proposed positions of all conduits 25mm and over in diameter

shall be submitted to the Engineer for his approval before being placed.

A. CHASES, HOLES ETC IN CONCRETE

The Contractor shall be responsible for the co-ordination with the Electrical and other

Sub-Contractors for incorporating electrical conduits, pipes, fixing blocks, chases, holes
and the like in concrete members as required and must ensure that adequate notice is
given to such Sub-Contractors informing them when concrete members incorporating
the above are to be poured. The Contractor shall submit full details of these items to
the Engineer for approval before the work is put in hand. All fixing blocks, chases,
holes etc. to be left in the concrete shall be accurately set out and cast with the
concrete.

Unless otherwise instructed by the Engineer, all electrical conduits to be positioned
within the reinforced concrete shall be fixed inside the steel cages of beams and

columns and between the top and bottom steel layers in slabs and similar members.

B. FORMWORK

The Engineer shall approve the method and systems of formwork, which the

Contractor proposes to use, before construction commences. Formwork shall be
substantially and rigidly constructed of timber or steel or precast concrete or other

approved material.

All timber for formwork shall be of good sound, clean, sawn, well-seasoned timber,

free from warps and loose knots and of scantlings sufficiently strong for their purpose.

C. CONSTRUCTION OF FORMWORK
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All formwork shall be of sufficient thickness and with joints close enough to prevent
undue leakage of liquid from the concrete and fixed to proper alignment, level and
plumb and supported on sufficiently strong bearers, shores, braces, plates, etc.
properly held together by bolts or other fastenings to prevent displacement, vibration
or movement by the weight of materials, men and plant on same and so wedged and
clamped as to permit of casing and removal of the formwork without jarring the

concrete.

Where formwork is supported on previously constructed portions of the reinforced
concrete structural frame, the Contractor shall by consultation with the Engineer
ensure that the supporting concrete structure is capable of carrying the load and/or
sufficiently propped from lower floors or portions of the frame to permit the load to

be temporarily carried during construction.

Soffits shall be erected with an upward camber of 10mm for each 4.000m of horizontal
span or as directed by the Engineer.

Great care shall be taken to make and maintain all joints in the formwork as tight as
possible, to prevent the leakage of grout during vibration. All faulty joints shall be
caulked to the Engineer’s approval before concreting.

The formwork shall be sufficiently rigid to ensure that no distortion or bulging occurs
under the effects of vibration. If at any time the formwork is insufficiently rigid or in
any way defective the Contractor shall strengthen or improve such formwork as the

Engineer may direct.

The Contractor’s attention is drawn to the various surface textures and applied finishes
required and the faces of formwork next to the concrete must be of such material and
construction and be sufficiently true to provide a concrete surface which will in each
particular case permit the specified surface treatment or applied finish.

All surfaces, which will be in contact with concrete, shall be oiled or greased to prevent
adhesion of mortar. Qil or grease shall be of a non-staining mineral type applied as a
thin film before the reinforcement is placed. Surplus moisture shall be removed from

the forms prior to placing of the concrete.
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Temporary openings shall be provided at the base of columns wall and beams and at
any other points where necessary to facilitate cleaning and inspection immediately
before the pouring of concrete. Before the concrete is placed the shuttering shall be
trued-up and any water accumulated therein shall be removed. All sawdust, chips,
nails and other debris shall be washed out or otherwise removed from within the
formwork.

The reinforcement shall then be inspected for accuracy of fixing. Immediately before
placing the concrete, the formwork shall be well wetted and inspection openings shall
be closed.

The erection, casing, striking and removing of all formwork must be done under the
personal supervision of competent foremen, and any damage occurring through faulty
formwork or the Contractor at his own expense shall make its incorrect removal good.
After removal of formwork, all projections, fins etc on the concrete surface shall be
chipped off and made good to the requirements of the Engineer at the Contractor’s
expense. Any voids or honeycombing shall be treated as described under “Faulty

concrete”.

A. STRIPPING FORMWORK

All formwork shall be removed without undue vibration on shock and without

damage to the concrete. No formwork shall be removed without the prior consent
of the Engineer and the minimum periods that shall elapse between the placing of the

concrete and the striking of the formwork will be as follows: -

Beam sides, wall and columns - 2 days

Removal of formwork and props from slabs and beams - 21 days

If the Contractor wishes to take advantage of the shorter stripping times permitted for
beam and slab soffits when props are left in place, he must so design his formwork
that sufficient props as agreed with the Engineer can remain in their original position
without being moved in any way until expiry of the minimum time for removal of

props. Stripping and re-propping will not be permitted.
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The above times may be reduced in certain circumstances, at the discretion of the
Engineer provided an approved method is adapted at the Contractor’s expense to
ensure that the required concrete strength is attained before the forms are stripped.

The tops of retaining walls shall be adequately supported with stout raking props at
intervals required by the Engineer. These props are not to be removed until after 7

days after casting of the floor slab.

A. FAIR FACE FINISHED

Where fair face finish is specified the concrete shall be brought to a perfectly true

smooth and even surface by rubbing with carborundum stone dipped in cement grout.
Such work must be commenced within one hour of removing the formwork and
actively and rapidly pursued until completed, the objective being to complete the
finish as soon as possible after removal of shuttering. On no account may such work
be postponed to a later stage in the contract. Fair face surfaces shall be clean, smooth,
even true, to form and free from all board marks, joints marks, honeycombing, pitting.
Etc. The Contractor is permitted at his own expense to provide smooth lining to the
forms, which will achieve the required finish without rubbing down. All rubbed down
work must be lightly washed with plain cold water at the completion of the contract,
and not before the cement grout used in the finish is at least four weeks old after initial

mixing.

B. PRECAST CONCRETE

Unless otherwise approved by the Engineer, all precast concrete construction shall be
carried out on the site and shall conform to requirements given elsewhere in these
Preambles.

The minimum size of coarse aggregate in precast concrete shall not exceed 20mm and
for thicknesses less than 75mm it shall not exceed 15mm.

The compacting of precast concrete shall conform to requirements given elsewhere in
these preambles except for thin slabs where use of immersion type vibrators is not
practicable. The concrete in these slabs may be consolidated on a vibrating table or

by any other methods approved by the Engineer.
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The precast work shall be made under cover and shall remain under the same for seven
days. During this period and for a further seven days the concrete shall be shielded
by sacking or other approved material kept constantly wet. It shall then be stacked in

the open for at least a further seven days to season before being set into position.

Precast concrete units shall be constructed in individual forms. The method of
handling the precast concrete units after casting, during curing and during transport
and erection shall be subject to the approval of the Engineer, providing that such
approval shall not relieve the Contractor of responsibility for damage to precast

concrete units resulting from careless handling.

Repair of damage to the precast concrete units, except for minor abrasions of the edges
which will not impair the installation and/or appearance of the units will not be
permitted and the damaged unit shall be replaced by the Contractor at his how
expense.

Except where precast work is described as “fair face”™ or as having an “exposed
aggregate” or terrazzo finish, the moulds shall be made of suitable strong sawn timber
true in form to the shapes required. Unless otherwise described, faces are to be left

rough from the moulds.

Where precast concrete work is described as “fair face” the moulds are to be made of
metal or are to have metal or plywood linings or are to be other approved moulds
which will produce a smooth dense fair face to the finished concrete suitable to receive
a painted finish direct and free from all shutter marks, holes, pittances etc. In his prices
for such precast work the Contractor shall include for all rubbing down to produce

the finish required, to the satisfaction and approval of the Engineer.

Where precast work is to have an “exposed aggregate™ or terrazzo finish the moulds
shall be constructed to the requirements given for moulds for “finished fair” work.
The method of achieving the exposed aggregate finish shall be the “aggregate transfer”

or other approved methods.
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The precast units shall be installed to the lines, grades and dimensions shown on the

Drawings or as directed by the Engineer.

A. CONCRETE SURFACE BEDS

Concrete for surface beds shall be Grade 20.

Before placing concrete and where specified or shown on the drawings a layer of 500-
gauge polythene or diothene sheeting shall be laid on the base course. Minimum
300mm laps shall be provided at all joints.
The concrete shall be placed as soon as possible after being mixed. In transporting the
concrete, adequate precautions shall be taken to avoid damage to the prepared base.
The concrete shall be spread to such a thickness that when compacted it shall be spread
to such a thickness that when compacted it shall have the finished thickness as specified
or shown on the drawings. A layer of concrete 50mm less than the finished thickness
shall first be spread and struck off at the correct level to receive the top fabric
reinforcement. The top layer shall then be added. Not more than 30 minutes shall
elapse between spreading the bottom layer and the start of compaction of the top
layer.

The Contractor shall be responsible for maintaining the reinforcement in its correct

position during the placing and compaction of the concrete.

The compaction and finishing of the concrete shall be effected by immersion vibrators
and hand or mechanical tamper weighing not less than 10 Kgs per metre run and
having a tamping edge shod with a steel strip 75mm wide fixed to the tamper by
countersunk screws. Immersion vibrator with “spade” attachment will be permitted.
Compaction shall be continued until a dense, scaled surface finish is achieved. Over
compaction causing an excessive amount of lines to be brought to the surface shall be

avoided.
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The surface of the concrete shall be finished to the surface texture specified to the
levels, falls and cross-falls, as directed or shown on the drawings and shall be subject

to the following tolerances: -

The level be within + to — 6mm of the levels specified

The falls shall be within 10% of the falls specified

The smoothness shall be such that departures from a 3.000m straight edge laid in any

direction shall not exceed 3mm.

Minor irregularities shall be made good by the use of a steel float but in no

circumstances shall mortar be used to make good the surface.

As soon as the surface has been finished, it shall be protected against too rapid dying
by means of polythene sheeting or other approved means placed carefully on the
surface and kept damp and in position for 7 days and the concrete shall be kept wet
for a further 21 days. The most critical period is the first 24 hours after placing or
curing during that time shall be very thorough. The Contractor is to obtain the
Engineer’s approval to the material and method he proposes to use for curing and no

concreting will be permitted until sufficient such material is on site.
Forms shall not be removed from freshly placed concrete until it is at least 24 hours

old. Care shall be taken that in their removal no damage is done to the concrete, but

should any damage occur the Contractor should be responsible for making it good.
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MASONRY AND BLOCKWORK
A. GENERALLY

(i) Prices for all walling shall include for normal rough and straight cutting,
plumbing angles, all cutting and waste and split courses necessary for bond,
bonding at angles, intersections and junctions of walling of all thicknesses,
split courses, cutting and pinning up to columns, beams, slabs, etc., hoisting
and building at any level, forming all openings and reveals to same and all
cutting and waste to walling in short lengths such as mullions unless
specifically measured.

(ii) Prices for hollow block walling must further include for all necessary solid
blocks or fine concrete filling to open ends of blocks at intersections, ends
and angles of walling.

(ili)  Prices for damp-proof courses, which are measured the net area covered,
shall include for all cutting, waste, and extra material in laps at joints, angles,
etc.

B. CEMENT

All cement used for making mortar shall be Portland cement as described in “Concrete
Work™.

C. SAND

All sand used for making mortar shall be clean, well-graded siliceous sand of good

sharp quality, equal to sample, which the Project Engineer shall approve. It shall be

free from lumps of stone, earth, loam, dust, salt organic matter and any other

deleterious substance, sieved through a fine sieve and washed if so directed by the

Project Engineer.

D.

LIME
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(i) Lime for mortar shall be non-hydraulic or semi-hydraulic quick lime or

hydrated lime in accordance with B.S. 890, Class ‘B’.

Quick lime shall be run to putty immediate after delivery to the site in a pit
dug on the site or in an approved container. The water to be first run into
the pit or container and the lime to be added until it is completely submerged
and stirred until all lumps are disintegrated and the resulting mild lime shall
then be run through a 3mm.square mesh sieve and run into a pit or other

container and kept clean and moist for not less than 4 weeks before use.

TRADE PREAMBLES

(ii) Hydrated lime shall be added to water in a clean receptacle thoroughly mixed
to the consistency of thick cream and allowed to stand, and be kept clean and

moist for not less than 16 hours before use.

A. CEMENT MORTAR

Cement mortar shall be composed of Portland cement and sand in 1:4 ratio by volume,
measured in specially prepared gauge boxes and thoroughly mixed in an approved
mechanical mixer or mixed dry on a clean and approved mixing platform, with added
afterward until all parts are completely incorporated and brought to a proper
consistency. The use of re-tampering of wholly or partially set mortar will not be

allowed.

B. CONCRETE BLOCKS

(i) Concrete blocks shall be solid, hard, true to size and shape with sharp
arises in accordance with B.S 2028 type ‘A’, and approved by the Project

Engineer.
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(i)

(i)

(iii)

(iv)

(v)

(vi)

(vii)

They shall be obtained from an approved manufacturer or manufactured
on site in approved block making machines. The cement aggregate mix
used shall be not less than 1:9 by volume and the maximum size of

aggregate shall not exceed 12mm.

All solid and hollow concrete blocks used in walling must be capable of
withstanding a crushing pressure of not less than 2.80 N/mm2 after 28

days.

The blocks on removal from the machine shall be carefully deposited on
edge on racks under sheds erected by the Contractor and left for 3 days
during which period they shall be kept constantly wet after which they
shall be placed on edge in the open on racks and protected by sacking or
other approved covering and kept wet for further 5 days. Thereafter the
blocks shall be left in the same position without wetting for a further 20

days.

No blocks will be allowed to be used in the work until 28 days old and

until samples have been taken and approved by the Project Engineer.

They shall be laid dry except for the top surface, which shall be wetted
immediately before mortar is spread on. After laying no further water

shall be applied.

The concrete blocks shall be 200mm.high to bond satisfactory with all

other walling.

STONE WALLING

The stone for walling shall be sound and hard throughout, free from all

defects, and shall be obtained from a quarry approved by the Project

Engineer. It shall be chisel dressed into true rectangular blocks, with each

surface even and at right angles to all adjoining surfaces.
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(ii) The contractor shall if necessary re-dress the beds of stones on the site to the
minimum extent required to obtain uniformity of coursing, and his Tender

shall be deemed to include for such re-dressing.

(iii)  Stone block for general walling shall nominally be 200mm. high, 90mm.
140mm or190mm. thick as required for the works, the maximum permissible

variations of any of the foregoing dimensions being 12mm.

(iv)  Stone shall not be less than 400mm. long but a proportion of 20% will be
permissible in lengths between 300mm. and 400mm long. Samples shall be
submitted to the Project Engineer for approval and when so approve shall

become the standard for the works.

B. STABILIZED EARTH

These shall consist of cement mixed with selected approved red soil in a proportion

not less than 1:20 by volume.

The manufacture and curing of the blocks shall generally be as described for concrete

block above.

C. BEDDING AND JOINTING

The blocks shall be bedded and joined in cement and sand mortar as described with

beds and joints not more than 12mm. or less than 6mm. thick, all flushed up and

grouted solid as the work proceeds.

MASONRY AND BLOCKWORK (CONT’D)

A. REINFORCED WALLING
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Walls of less than 200mm. thickness shall be reinforced with one of 20-gauge hoop
iron 20mm. wide, built into every third course, well lapped at junctions and joints

and carried at least 100mm. into abutting walls at intersections.

B. PROTECTION

All walling shall be properly protected while mortar is setting, as the Project Engineer

shall direct.

C. SETTING OUT RODS

The contractor shall provide proper setting out rods and set out all work on the same
for courses, opening heights, etc., and shall built the walls, piers, etc., to widths, depths
and heights indicated on the Drawings. Setting out rods to be gauged in order to

allow for an average height of 200mm for each course.

D. CURING OF WORK

All walls shall be maintained in a damp condition for at least 24 hours after laying.

Wall under construction shall be damped by applying water with a brush and no
hoisting directly on the wall shall be permitted. When the work ceases on any section
of the wall, polythene or Hessian shall be draped over the wall, for at least 24 hours.

If Hessian is used it shall be maintained continuously wet.

E. WALLTIES
Wall ties shall be provided to connect walls to steel or concrete columns and beams

to connect two unborded leaves of wall.

Wall ties shall be provided at 300mm centres both vertically and 600mm centres
horizontally. Wall ties shall be staggered when used to connect two leaves of

unbounded walls.

ROOFING

A. GENERALLY
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Bituminous felt, flashing, etc., have been measured the net area covered. Prices shall
include for all straight cutting and waste and laps and in case of flashing, aprons,
covering to kerfs, etc., where the net covered girth is measured and necessary overlaps

for bond with adjoining areas.

BITUMINOUS FELT ROOFING

B. BUILT-UP ROOFING
The built-up roofing shall be in accordance with B.S 747 (classes 1,2, and 5) applied

to a screeded base and shall comprise the following applications (see Clause ‘E’ below),
laid strictly in accordance with the manufacturer’s printed instructions and the Code

of Practice 144.101.

C. STORAGE

Rolls must be transported and stored on end, one roll high, and adequately protected

from the sun.

D. SCREED
The minimum fall for the screed on flat roofs be 1 in 30. The screed must be

thoroughly dry and swept clean before commencing laying operations.

E. SEQUENCE

(i) Jointing Compound: - One application of hot bituminous

compound weighing not less than 16.3

Kgs per 10 square metres.

(i)  First Layer: One layer of self-finished felt weighing
(Class 1A) not less than 13.6 Kgs per Sq. m.
(iii) Jointing Compound: As described in (i) above.
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(iv) Second Layer: One layer of self-finished felt weighing
(Class 1A) not less than 13.6 Kgs per Sq. m.

(v) Jointing Compound: As described in (i) above.

(vi) Third Layer: One layer of mineral surfaced roofing
(Class E) felt weighing not less than 36.2 Kgs

Per 10 Sg. m. (Colour to be decided by
The Project Engineer)

RESINCOT PROFILED OR CORRUGATED GALVANIZED SHEETS

A.  MATERIALS:

Resincot galvanized corrugated sheeting and accessories shall be of approved
manufacture in accordance with B.S 3083 and of an approved colour. The thickness
of the sheeting shall be as specified and shall be laid and fixed strictly in accordance
with the manufacturer’s printed instructions.

Resincot galvanized profiled sheeting and accessories shall be approved manufacture
in accordance with BS 3083 and of an approved colour. The thickness of the sheeting
shall be as specified and shall be laid and fixed strictly in accordance with manufacturer
printed instructions.

B. LAPS:

Sheeting shall be laid with ends laps of 150mm. and side laps of one corrugation on

the side away from the prevailing wind.

C.  FIXING TO PURLINS:

The sheets shall be fixed to 150 x 50mm timber purlins with 8mm. galvanized gimlet
pointed screws 114mm. long. All screws and bolt fixings shall have “Selawasher” plastic

washers or other equal and approved.

D. HOLES:

Holes shall be drilled through the ridges of corrugations, not in the hollows.
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E. RIDGES ETC.
Ridges and other accessories shall be supplied as shown on the Drawing and shall be

fixed to purlins as above described.

CARPENTRY

A. ALLTIMBER

Shall be in accordance with the latest approved Grading Rules issued by the
Government of Kenya (Legal Notice N0.358). Timber for carpentry shall be SECOND
(OR SELECT GRADE).

B. GENERALLY
The Contractor as it arrives on the site shall inspect all timber, and any timer brought
on the site and not complying with the specification or not approved must be removed

forthwith from the site and only timer as approved shall be used in the works.

The Contractor shall upon signing the contract, purchase sufficient supplies of specified

hardwood to avoid possible shortage at a later date.

C.  SPECIES OF TIMBER

The following timber shall be used: -

Standard Common Name Botanical Names
Podocarpus Podocarpus spp.
Cypress Cypress

Cedar Juniperus Procera
African Mahogany (munyama) Khay Anthotheca
African Teak (Mvule) Milicia excelsa
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D. TOLERANCES IN THICKNESS

Shall conform with the following extracts from the Government of Kenya

Grading Rules (or the metric equivalent).

(i) Hardwood Grading (First and Second Grades)

The following tolerances in thickness will be omitted: -

(a) 1 2 mm oversize on pieces up to 25mm in thickness

(b) 3mm oversize on pieces over 25mm and up to 50mm in thickness

(0) 6mm oversize on piece over 50mm in thickness.

(ii) Softwood grading: Strength Grades (for Carpentry) first and second

Grades. Undersize not allowed.

Oversize. All timber to be sawn oversize by 1 2 mm per 25mm thickness and width.

Not more than 3mm in thickness and not more than 6mm in width.

(iii)  Softwood Grading Appearance, Grades (for Joinery) First and Second
Grades. All as for Strength Grades above.

All timber shall be free of live borer beetle or other insect attack when brought upon
the site. The contractor shall be responsible up to the end of the maintenance period
for executing at this own cost all work necessary to eradicate insect attack of timber
which becomes evident including the replacement of timber attack or suspected of
being attacked, notwithstanding that the timber concerned may have already been

inspected and passed as fit for use.

A. SEASONING OF TIMBER

All timber shall be seasoned to moisture content of not more than 22% for Carpentry.
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B.  PRESSURE IMPREGNTION TREATMENT

All carpentry timber, sawn joinery and timber groups for fixing shall be treated with

pressure impregnated “Celcured” or “tanalith” solution with a minimum net retention
of 5.6 Kg of dry salt per cubic meter. If so required “Charge Sheets” issued after
treatment with “Celcured” or “Tanalith” shall be submitted by the Contractor to the
Project Engineer for his retention. All cut ends and any other cut faces or timbers sawn
after treatment shall be treated before fixing with “Celcured” B or “Wolmanol”
solution brushed on. The contractor’s prices for such timber hereinafter must allow

for the above treatment.

C. INSPECTION AND TESTING

The Project Engineer shall be given facilities for inspection of all works in progress
whether in workshop or on site. The contractor is to allow for testing or prototypes
of special construction and the Project Engineer shall be at liberty to select any samples
he may require for the purpose of testing i.e. for moisture content, or identification,

species strength, etc., such test will be carried out by the Forestry Department.

A.  CLEARING UP

The contractor is to clear out and destroy or remove all cut ends, shaving and other

wood waste from all parts of the building and the site generally, as the work progress
and at the conclusion of the work.

This is to prevent accidental borer infestation and to discourage termites and decay.

B. WORKMANSHIP

All carpenter’s work shall be accurately set out strictly in accordance with the drawings
and shall be framed together and securely fixed in the best responsible manner with
properly made joints, all brands nails and screws shall be provided as necessary,

directed, and approved, the contractor’s prices shall allow for all the foregoing.

All workmanship shall be of the best quality.
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C.  DIMENSIONS

Dimensions of timber for carpentry left with sawn faces shall comply with the previous

clause specifying tolerance in thickness. Dimensions for wrought members shall be a

described in joinery.

D. JOINTING

All timber shall be as long as possible and practicable eliminate joints. Where joints
are unavoidable surfaces shall be in contact over the whole area of the joint before
fastenings are applied.

No nails, screws or bolts are to be fixed in any split. If splitting is likely, or is
encountered in the course of the work, holes for nails are to be prebored at diameter
not exceeding 4/5% of the diameter of the nails. Client nails must be bent at right
angles to the grain.

Lead holes are to be bored for all screws. When the use of bolts is specified

the holes are to be bored from both sides of the timber and are to be of the diameter
D/16 where D is the diameter of the bolt. Nuts must be brought up tight but care is

to be taken to avoid crushing of the timber under the washers.

JOINERY

A.  ALL TIME TIMBER
All timber shall be First (OR PRIME) Grade. Species of timber tolerance shall be as

defined under “Carpentry”.

B. GENERALLY

All joiner’s work shall be accurately set out on boards to full size for the information
and guidance of the artisans before commencing the respective works, with all joints
iron work and others connected therewith fully delineated. Such setting out must be
submitted to the Project Engineer and approved before such respective works are

commenced.
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All joiners” work shall be cut out and framed together as soon after the commencement
of the building as is practicable, but not wedged up or glued until the building is ready
for fixing same. Any portions that wrap, wind or develop shakes or other defects
within six months after completion of the works shall be removed and new fixed in
their place together with all other work which may be affected thereby all at the

contractor’s own expense.

All work shall be properly mortised, tenoned, housed shouldered, dovetailed,
notched, pinned branded, etc., as directed and to the satisfaction of the Project

Engineer and all properly glued up with the best quality glue.

Joints in joinery must be as specified or detailed, and so designed and secured as to
resist or compensate for any stresses to which they may be subjected. All nails, sprig
etc., are to be punched and putted. Loose joints are to be made where provision must
be made for shrinkage, glued joints where shrinkage need not be considered and
where scaled joints are required. Glued for load bearing joints or where conditions

may be guaranteed casein or organic glues may be used.

All exposed surfaces of joinery work shall be wrought and all arises “cased off” by

planning and sandpapering an approved finish suitable to the specified treatment.

C. INSECT DAMAGE

All timber shall be free of insect damage as defined under “Carpentry”.

D. SEASONING OF TIMBER

All timber shall be seasoned to a moisture content of nhot more than 15%.

A. DIMENSIONS

3mm reduction of specified sizes will be allowed to each wrought face except where

described as finished size in which joinery shall hold up to the full dimensions.
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The contractor is to note that all joinery timber size nominal unless otherwise stated
as finished sizes. The nominal sizes have been calculated in accordance with Standard
method of Measurement of Building works for East Africa 1t Edition metric and no

regard has been taken of metre sizes of timber at present being sold.

B.  FIXING JOINERY

All beads, fillets and small members shall be fixed with round or oval brads or nails

well punched in and stopped. All larger members shall be fixed with screws. Brass
screw shall be used for fixing of all hardwoods, the heads let in and pelleted over with

wood pellets to match the grain.

C. BEDDING FRAMES ETC.

The contractor’s rates must include for bedding frames, sills, etc., in mortar or dressing

surfaces of walls, etc. in lieu.

D. PLUGGING CONCRETE AND WALLS
Round wood plugs shall not be used, all work described a plugged shall be fixed with

screws to plugs formed by drilling concrete walls, etc., with a proper tool of suitable
size at 750mm spacings and filling the holes completely with “Philplug” rawl plastic
or Rawlplugs in accordance with the manufacturer’s instructions. Alternatively, and
where so agreed by the Project Engineer hardwood dovetailed fixing slips dipped in
“Wolmanol” or “Celcured” solution and cut and pinned or bedded in cement (1:3)

mortar may be used.

E. FIBREBOARD

Shall be 12mm “Celotex” or equal and approved.

F.  PLYWOOD
Shall comply with B.S 145S (First Quality “interior type unless otherwise specified).
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G. BLOCKBOARD
Shall be laminated board faced both sides with 4mm plywood. Exposed edges shall

be lipped with 19mm hardwood and rates shall include for lipping.

A.  PLASTIC SHEETING

Shall be “Formica™ sheeting 1.5mm thick and securely fixed with approved type

waterproof adhesive and in the colours approved by the Project Engineers.

B. CHIPBOARD
Shall be resin bonded and shall comply with BS 2604.

C.  PROTECT JOINERY

Any fixed joinery which in the opinion of the Project Engineer is liable to become
bruised or damaged in any way, shall be completely cased and protected by the

Contractor until the completion of the works.

D. FLUSH DOORS

All flush doors shall be manufactured to the thickness specified and consists of 100mm.

Wide fixing all around with horizontal core battens not more than 75mm. Centre
pressure impregnated as described and bored with 12mm diameter ventilation holes
at 300mm centres. Doors shall have two lock blocks and be faced both sides with
6mm ply and have 25mm mvule twice rebated lipping all round or otherwise be equal
to an approved sample. External flush doors shall be as described above but faced

both sides with marine quality plywood; same should be for kitchen and bathroom.

E.  PRICES TO INCLUDE

Prices of items hereafter shall include for the foregoing labours, etc., and in addition

all prices for linear items are to include all internal and external angles, either mitred
or tongued, all fair fitted, stopped, notched or returned ends all similar incidental

labours and all the lengths.
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F. BOTTOM EDGES

Bottom edges of doors shall be painted with one coat of approved primer before

fixing.
G. IRONMONGERY

All locks ironmongery shall be fixed with screws etc. to match. Before the woodwork

is painted, handles shall be removed. Carefully stored and refixed after completion of
painting and locks oiled and left in project working order. All keys shall be labelled
with the door reference marked on labels before handling to the Project Engineer on

completion.

IRONMONGERY

A.  GENERALLY
All ironmongery shall be fitted and fixed in accordance with the manufacturer’s printed
instructions. Rates for fixing are to include for all cutting, sinking, boring noticing and

fitting in hardwood or softwood and for supplying all necessary and matching screws.

All locks shall be provided with a master key system and prices shall include for this.
The requirement must be obtained by the contractor before ordering. The keys of all
locks shall have labels attached with door reference marked on before handing to the

Project Engineer.

B. MOVEABLE PARTS

All locks, springs and other items of ironmongery with moveable parts shall be

properly tested, cleaned and adjusted where necessary to ensure proper working order

at the completion of the works and left in perfect working order by the Contractor.

C. SAMPLES
(i) Samples of all ironmongery specified shall be submitted to the Project
Engineer for approval and the approved samples shall thereafter be

regarded as the standard for the work. Ironmongery, which in the
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opinion of the Project Engineer does not conform to this standard, shall
be removed from the site.

(i) Alternatively, ironmongery of an equal standard will be acceptable
providing samples are submitted to and approved by the Project Engineer

before orders for such ironmongery are placed.

METAL WORK

A. ALL MATERIALS

Shall be of the best quality, free from defects. The materials in all stages of
transportation, handling and piling shall be kept clean and injury from breaking,

bending and distortion prevented.

B.  NAILS, SCREWS AND BOLTS

Shall be of the best quality stainless steel grade 316 of lengths and weight approved by
the Project Engineer. Nails shall be to B.S. 1202 and bolt to B.S. 916.

C. WORKMANSHIP

All work shall be carried out in the most workmanlike manner and strictly as

directed by the Project Engineer.

Welding shall be neatly cleaned off and units shall be prefabricated in the workshop
wherever possible, the minimum of site welding being employed.
All screwed work shall have full internal and external threads and holes shall have

been cleaned off. Counter sinkings must be concentric.

D. NACO LOUVRES

Shall be of steel, aluminium-lacquered, single control type, unless otherwise described,

carefully screwed into timber sub-frames or plugged and screwed to walling. Louvers

of equal quality of other manufacture may be substituted on approval.
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Prices shall include for oiling and adjusting and leaving clean and undamaged on
completion.

E. MILD STEEL

For burglar bars and reinforcement shall comply with B.S. 19 No. work shall be
fabricated until the site dimensions have been checked and no additional claim will be

accepted should final dimension differ from these on the drawings.

All welds shall be ground smooth and the contractor shall ensure that the

metalwork is prepared for painting as described in painting and decorating.

The contractor is to ensure that all work is erected plumb and true and be so

maintained until properly secured by permanent fixings.

A.  PAINTING

All steel is to be sand blasted and any loose scale, dirt or grease shall be removed
before any painting is commenced. One coat of two pack epoxy zinc phosphate
primer shall be applied at the shop.

Any damage to the priming paint shall be made good to the Project Engineer’s

satisfaction.

B. MATERIALS GENERALLY
(i) MATERIALS

Specified in this section may be applicable to any or all the subsequent sub trades in

metalwork.

(i)  SUPPLIERS

Obtain all materials from suppliers approved by the Engineers.
(iii) STANDARDS

Produce the manufacturer’s certificate of compliance with the standards specified if so

requested by the Engineer.
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(iv)  FINISHES

Metal commodities for making components must be either pre-finished or suitable to

receive the finishes specified.

C. SECTION ETC.

(i) HOT ROLLED STEEL SECTIONS

Except equal and unequal angles: to B.S. 4: part 1, made from steel to B.S. 4360 part
2.
(i) HOT ROLLED EQUAL AND UNEQUAL ANGLES

Part 1 (metric converted from imperial dimensions) or to B.S 4848: part 4 accordinated
metric dimensions. Do not substitute sections or dimensions other than those specified
without the prior approval of the Engineer.

(iii) HOT ROLLED HOLLOW STEEL SECTIONS

Part 2, made from steel to B.S 4360: part 2.
(iv) HOT ROLLED STEEL BARS

To B.S. 4449.

(v) COLD ROLLED STEEL SECTION

To B.S 2994, made from steel to B.S. 1449: part 1 B (HR, CR, HS, OR CS quality unless

otherwise specified or shown on the drawings).

(vi)  STEEL TUBES AND TUBULARS

To B.S. 1387 medium thickness unless otherwise specified. If steel tubes to B.S. 1775

are required they will be specified or shown on the drawings.
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(vii) STAINLESS STEEL TUBES

To B.S. 3014, welded unless otherwise specified. To be of Grade 316

(viii) COPPER AND ALUMINUM ALLOYS

If the alloy is not specified or stated on the drawings, it is to be suitable for the

application.

(ix) ALUMINUM ALLOY BARS, TUBES AND SECTIONS

To B.S. 1161 AND B.S 1474.

(x)  COPPER AND COPPER ALOY RODS AND SECTIONS

To B.S. 2874

(xi) COPPER AND COPPEY ALLOY TUBES

To B.S. 2871: part 2

(xii) TIMBER FOR CORES OF DRAWN SECTIONS

To B.S. 1186: part 1, concealed surfaces class, straight grained of mahogany or other

approved hardwood.
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A.

MESH

()

STEEL MESH FABRIC

To B.S. welded type, and square, structural or long mesh as specified or shown on the

drawing.

(i)

MOSQUITO MESH

Approved fine wire mesh or gauze of non-corroding metal, for example aluminium.

B.

PLATE SHEET AND STRIP

(i)

STEEL PLATE

For welding to B.S. 4360, section 2 unless otherwise specified. Steel to this standard

is equally suitable for bolting and riveting, and may be used unless steel plate to B.S.

1449 is specified.

A.

PAVINGS AND PLASTERWORK

GENERALLY.

(i)

(i)

Prices for paving shall include for preparation of concrete floor and
painting with cement grout as described, and any extra thickness
consequent upon the floor not being finished to the true levels and also
for all temporary rules and for all formwork to stop pavings at openings
or edges as required. Prices for tile and similar paving shall include for

any pointing to exposed edges.

Plastering to walls has been measured over concrete columns, lintels, etc.,

flush with wall face, and prices for plastering shall include for hacking
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concrete or for raking out joints to form key, and for any necessary

rubbing out.

(ili)  Prices of superficial items of paving and plastering are to include for
narrow widths and small quantities, fair edges and arises, rounded
external angles up to 10mm. radius, making good to metal windows or
door frames and making good around pipes, holder bats, and other
metalwork and for all similar incidental labours unless specifically

measured.

(iv)  Prices of lineal items are to include for all short lengths, angles, arises,

mitres, ends and the like and for all necessary rubbing out.

(v) Prices for floor or wall tiling shall include for all straight cutting and waste,

small quantities and narrow widths.

B. CEMENT

Cement shall be described in “Concrete Work”.

C. SAND

Sand shall be as described in “Masonry and Blockwork™.

D. LIME
Lime and treatment before use shall be as described in “Masonry and Blockwork”

except that it shall comply with B.S. 890, Class ‘A’.

E.  WATERPROOFING COMPOUNDS

All waterproofing compounds are to be to the Project Engineer’s approval and used

strictly in accordance with the manufacturer’s printed directions.
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A. PAVING

All materials for paving and plastering must be measured in proper gauge boxes in the
proportions specified and mixed on clean wood or iron platforms and turned over at
least three times dry until the mix is of a uniform colour. Water shall then be added
by means of a rose nozzle and the materials again turned over until the mass is
thoroughly mixed with water. Alternatively, mechanical mixing methods may be used

to obtain the same result as approved by the Project Engineer.

B. PREPARATION FOR PAVING AND SCREEDS

As soon as the paving has set sufficiently, it is to be covered with a well wetted layer
of sawdust, Hessian or other approved material and this layer is to be kept dump for
at least seven days during which period no traffic is to be allowed over paving. When
no longer required as a protection to the surface, the materials are to be removed the

paving left clean and perfect.

All paving shall be laid with joints coinciding with the construction joints in the

concrete beds upon which they are laid and the pattern set out accordingly.

C.  VERMICULITE ROOF SCREEDS

Vermiculite screeds are to be mixed in the proportions of 250 kgs. Pozzolana cement

to 1 cubic metre Vermiculite Grade 5, all in strict accordance with the Manufacturer’s
printed instructions. The screed is to be finished with 10 mm cement and sand (1:3),
troweled smooth to receive roof finish as previously specified. No vermiculite is to

be laid in rainy weather and screeds are not to be walked on for three days after lying.

D. SCREEDS TO RECEIVE FLOOR AND WALL FINISHES

There are to be laid true and level, particular care being taken to obtain a perfectly

smooth surface to receive P.V.C and similar floor finishing.

E. CEMENT AND SAND PAVINGS

To be in cement and sand (1:4) and finished perfectly smooth with a steel trowel.
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E.  SKIRTINGS
Skirtings to cement paved floors shall be in cement and sand (1:4) to match the paving,

with rounded edges and 38 mm radius cove at junction with paving.

A.  JUNCTION STRIPS

At the junction of differing floor finishing fix in position 3mm x 25mm plastic jointing
strips cut to lengths, bedded in and finished flush with pavings. All plastic jointing strip
shall be black in colour.

B. FLOOR HARDENER

This shall be cast insitu with screed as specified with three coasts of sodium silicate or
other equal and approved hardener in accordance with the manufacturer’s
instructions.

C. GRANOLITHIC AND TERRAZZO PAVING AND WALL FINISHES

(a) GENERALLY

(i) Construction joints between bays of paving are to be straight and vertical

and are to be coincide as far as possible, with those in the concrete under.

(ii) After spreading and before finally striking to screen levels the pavings etc.,
are to be lightly tamped each stage of laying operation is to be properly
carried out at the optimum degree of stiffness of the mix so that the
aggregate remains correctly distributed throughout the pavings etc., and
so finished that the surface is true to level, dense, smooth and free of
laitance and other defects and blemishes. The use of dry cement or sand

to absorb surplus moisture will not be allowed.

(iii)  The thickness of the pavings etc., in these Bills of Quantities include for

the combine screed or backing and granolithic or terrazzo finish.

(iv)  All granolithic and terrazzo finishing shall be divided into areas not

exceeding 3 square metres with dividing strips as specified.
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GRANOLITHIC AND TERRAZZO PAVING AND WALL FINISHES (CONT’D)

(b)

(0)

(d)

SCREED AND BACKING

To be in cement and sand (1:4).

GRANOLITHIC

(i)

(i)

(iii)

(iv)

To be composed by volume of one part of cement, one part of sand and
two parts 6mm black trap chippings free of dust laid or applied to screeds

or backings whilst they are still green.

Paving shall be 40mm minimum combined thickness comprising 20mm

thick cement and sand (1:4) backing and 20mm. thick granolithic.

Dados shall be 20mm minimum combined thickness comprising 12mm

thick cement and sand (1:4) backing and 8mm thick granolithic.

Polished granolithic to be finished with a metal roller and all surplus
cement lightly brushed off when surface is sufficiently hard to resist
dislodgement of aggregate, when the surface is hard enough it shall be
wet ground, using a machine, until the aggregate is uniformly revealed
and then well washed with clean water. Any small voids or holes left in
the surface are to be filled with cement grout rubbed down-by hand.
Mouldings etc. not accessible to machines are to be hand rubbed and
polished with carborundum. After an interval of 1 to 3 days the surface

is to be finally machine ground using the fine abrasive.

TERRAZZO

(i)

To be composed of one part of “Snowcrete” “Colourcrete” or other
equal and approved white or coloured cement to two parts of clean

imported marble chippings well washed and free from dust. The marble
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(i)

(iii)

chipping may vary in colour and from 3mm to 9mm dependent on the
effect required and sample areas must be prepared for Project Engineer’s

approval.

Pavings to be 25mm minimum thickness overall. As for granolithic (ii)

preceding.

Polished terrazzo to be finished as granolithic (iv) preceding.

A.  PLASTIC DIVIDING STRIP

To be 3mm x 25mm strip set in position before paving is commenced, and embedded

straight and true.

B.  PLASTERING GENERALLY

()

All surfaces to be plastered or rendered shall be brushed clean and be well
wetted before plaster is applied. All plaster and rendering shall be kept

continuously damp for seven days after application.

All arises shall be finished true and slightly rounded except where otherwise stated,

and shall be run at the same time as the adjoining plaster.

No partially or wholly set plaster or rendering will be allowed to be used or re-mixed.

(i)

(iii)

The contractor shall prepare samples of the plastering and rendering as
directed until the quality texture and finish required is obtained and
approved by the Project Engineer, after which all plastering executed in

the work shall conform to the respective approved samples.

The contractor shall cut out and make good all cracks, blisters and other

defects and leave the whole of the work perfect on completion. When
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making good defects, the plaster or rendering shall be cut out to a
rectangular shape with edges undercut to form dovetailed key, and all

finished flush with face of surrounding plaster or rendering.

C. INTERNAL OR EXTERNAL CEMENT AND SAND RENDER

Plaster described as internal cement and sand (1:4) render or external cement and sand
(1:4) render shall be executed in two coats and be composed of one-part cement to
four parts sand. The first coat shall be laid to a uniform surface finished with wood
float well scored and allowed to dry out for at least 7 days before applying the
finishing coat. The second or finishing coat shall be thoroughly worked and finished
hard and true with a steel trowel or wood float as specified hereinafter. The total

finished thickness of plaster shall be not less than 12mm thick.

A. INTERNAL GAUGED PLASTER

Plaster described as “Internal gauged plaster in two coats” shall consist of a first or
rendering coat composed or one-part cement, two parts lime and nine parts sand and
a finishing coat composed of one-part cement, three parts lime and six parts sand.

Application and thickness will be as for last item.

B. GLAZED WALL TILING

(i) Glazed wall tiles shall be 600 x 300 x 6mm thick cushion and tiles with
matching fittings, all conforming to B.S 1281 in colours specified by the
Project Engineers.

(i) Tiles are to be bedded in an approved tile-fixing compound applied
strictly in accordance with the manufacturer’s printed instructions.

(iii)  Walls are to be dry before tiles are fixed and tiles are not to be soaked in
water before use. Tiling is to be set and closely straight jointed with

1.5mm joints. If non-lu tiles are used, cardboard or plastic spacer pieces
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are to be used to obtain constant joint width. On completion tiling is to

be pointed in white or coloured cement and cleaned down.

GLAZING

A. GENERALLY

(i) Glass for glazing and mirrors shall be of approved manufacture and is to
comply with B.S. 952 in all respects, free from flaws, bubbles, specks and

other imperfections.

(ii) Each pane of glass where its dimensions contain fractions of centimeter
above both in width and height. Louver blades have been similarly

measured in regard to length.

(ili)  Prices for glazing shall include for back-puttying, fixing glazing clips of
springing as required, cutting glass to sizes, cleaning all glass inside and
out, removing all paint and putty marks, replacing any broken, scratched

or cracked panes and leaving all glazing sound and perfect at completion.

B.  CLEAR SHEET GLASS
Clear sheet glass shall be Ordinary Glazing (Q.Q) quality.

C. POLISHED PLATE GLASS
Polished plate and Georgian wired polished plate to be General Glazing (G.Q) quality.

D. OBSCURED GLASS
To be of the types described and as approved by the Project Engineers.
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E.

MIRRORS

To be 5.Q quality plate glass mirrors of approved manufacture with beveled edges

and fixed at all corners to walls with raw plugs and brass screws with removable

chromium-plate dome heads.

A.

PUTTY

(i)

The putty for glazing to metal windows is to be gold size metal window
putty specially designed for tropical use, all as B.S 544 (Type 2 putty) or
patent mastic putty as approved by the Project Engineer.

(ii) All putty shall be delivered on site in the original manufacturer’s sealed
cans or drums and used direct there from, with the addition only of pure
linseed oil if necessary. No mineral or other oils may be used in the
putties except genuine linseed oil.

GLAZING

(i) Glass panes shall be cut to sizes to fit the openings with more than 1.5mm
play round.

(ii) The rebates of all windows shall be painted one coat before puttying.

(iii)  All glass, where fixed with putty, is to be back and front puttied and care
must be taken to ensure that putty does not project beyond the sight lines
of panes and is to be neatly mitred at angles.

(iv)  Putty, which has not set hard within seven days, must be removed and

the glass re-putted at the contractor’s expense.
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(v)  Allow for removing all cracked or broken panes of glass, cleaning rebates
and re-glazing with new glass throughout the progress of the works and

for cleaning all glass on both sides and leaving perfect upon completion.

B. BEDDING STRIPS

Wash-leather, velvet, etc., bedding strip to edges of glass is to be sufficient width to
be turned over 6mm to each side of pane and shall be trimmed to the sight lines of
the pane.

PAINTING

A.  GENERALLY

(i) Prices must include for rubbing down with glass paper between successive
coats and all cutting in at edge.

(i) Prices shall include for all work in parti-colours and all cuttings to line.

B. MATERIALS

(i) Paints shall be obtained from manufacturers approved by the Project
Engineer.

(ii) The materials for all other finishes shall be of the best quality available of
approved manufacture.

(i)  Before commencing painting, the Contractor shall submit to the Project
Engineer for approval a list of all the brands of paints and finishing
including the necessary primers and undercoats he intends to use and
immediately upon being so approved, orders shall be placed and total
requirements obtained for the works.

(iv)  Once approved, no other brand of material shall be used without the
express permission of the Project Engineer, in writing.

C.  MORDANT SOLUTION

All galvanized metal work to be painted shall first receive a coat of a propriety

mordant solution, approved by the Project Engineer as suitable for this purpose.
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D.

E.

KNOTTING
To B.S 1336.

STOPPING

To be composed of linseed oil putty, white lead, red lead and gold size suitable

proportioned and mixed.

F. POLYURETHENE

To be polyurethane approved by the Project Engineer.
G. WAXPOLISH

Wash polish is to be furniture polish of an approved proprietary brand.
PAINTING

TRADE PREAMBLES

PAINTING (CONT’D)

A.

DELIVERY OF PAINTS TO SITE

()

(i)

All paints etc., shall be delivered on site in the original drums or tins, and
shall be mixed and applied strictly in accordance with the manufacturer’s
printed directions. The only addition which will be allowed to be made
will be liquid thinners, driers etc., supplied by the makers for the purpose.
No paint, distemper, etc., shall be thinned more than approved by the
Project Engineer.

Paint for external work shall be of the special quality recommended by

the manufacturers for external use.

GENERAL WORKMANSHIP

(i)

(ii)

The priming, undercoats and finishing coats shall each one be of different
tints and the priming and undercoats shall be the correct brands and tints
to suit the respective finishing coats, all in accordance with the
manufacturer’s directions.

All surfaces must be thoroughly cleaned down previous to painting and
decoration work and no external painting may be done in rainy weather.
All paint must be thoroughly well worked on and excess of paint in any

coat must be avoided.
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(iii)

(iv)

(v)

(vi)

All brushes, tools and receptacles are to be kept clean and free from dirt
or old paint and are to be thoroughly cleaned each time after use.

Each coat is to be well brushed into the surface so that every part,
including joints, angles etc., is adequately covered, but care is to be taken
to avoid excessive or uneven thickness of paint film, particularly at edges
and in angles, etc.

Each coat of paint etc. shall be properly dry and shall be well rubbed
down with fine sandpaper and be brushed clean before the next coat is
applied. The paintwork shall be finished smooth and free from brush
marks.

Where so required or directed, painting shall be in parti-colored and

picked out and cut in and the prices shall include for this.

PAINTING (CONT’D)

GENERAL WORKMANSHIP (CONT’D)

(vii)

(viii)

(ix)

All ironmongery, metal or plastic plates and electrical outlet plates and
fitting and the like shall be removed before painting is commenced, and
re-fixed on the completion of the work.

The Project Engineer will allow no sprays or roller painting unless
permission is given.

The contractor shall so arrange his programmed of work that all other
trades are completed and away from the area to be painted when

painting begins.

A. SAMPLES AND COLOURS

He Project Engineer will select all colors from the B.S range of colors. Samples and

colour cards of all paints, distemper, and materials shall be submitted for approval of

the Project Engineer before the same are applied and sample panels shall be executed

for the Project Engineer’s approval where directed. Such samples when approved shall

become the standard for the work.
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B. PREPARATION AND PRIMING OF PAINTED SURFACES

(a)
()

(i)
(iii)
(b)
(i)

(i)

PLASTERED AND RENDERED SURFACES

Plastered surfaces are to be perfectly smooth, free from defect and ready
for decorations. All such surfaces shall be allowed to dry for a minimum
period of four weeks and rubbed down with No.2 grade sandpaper to
remove trowel marks stains, etc. After the priming coat, all cracks and
imperfections are to be made good with ‘Polyfilla’ (or a similar approved
hard filler), well rubbed down and then touched up with the priming
coat.

Priming for plastic emulsion paint shall be the paint thinned with 25
percent water.

Priming for oil paint shall be with alkali-resistant primer.

HARDBOARD SURFACES

Priming for plastic emulsion paint shall be the paint thinned with 25 per
cent water.

Priming for oil paint shall be with a thin oil primer.

PREPARATION AND PRIMING OF PAINTED SURFACES (CONT’D)

(c) FERROUS METALWORK

All surfaces shall be thoroughly brushed down with wire brushes to remove all scale,

rust, etc., and rubbed down with No.2 Grade sandpaper and brushed and left perfectly

clean immediately prior to decoration

(i)

(ii)
(iii)

(iv)

Shop-Primed: Surface to receive oil paint shall have all bare places
touched up with approved metal zinc chromate primer.

Unprimed: Surface shall be given one coat of primer as last.

Galvanized: Surface shall be treated before painting with mordant
solution. The surfaces shall then be thoroughly washed down with clean
water, allowed to dry and primed as last.

Coated: Surfaces already treated with bituminous solution shall receive

an insulating coat of anti-bitumen primer or ‘Shellac’ knotting.
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(d) WOOD SURFACES TO RECEIVE PAINT

(i) The woodwork shall have all knots or resinous parts carefully treated with
self-knotting aluminum primer. All cracks, nails, or other holes shall be
thoroughly cleaned out and after priming all such cracks etc., are to be
filled with matching hard stopping which is to be rubbed down flush with
the adjoining surface.

(ii) Priming for oil paint shall be self-knotting aluminum primer.

(iii)  The back of all joinery work is to be primed before fixing.

A.  PREPARATION, PRIMING ETC., OF CLEAR TREATED WOOD SURFACE

All wood surfaces to receive clear treatment shall be rubbed down to a stain finish

with fine sandpaper immediately prior to application.

B. COVERING UP

All floors etc., shall be covered up with dustsheets when executing all painting and

decorating work.

C.  DELIVER UP CLEAN

Paint splashes, spots and stains, shall be removed from floors, woodwork, etc. Any

damaged surfaces shall be toughed up and the whole of the work left clean and perfect

upon completion.

ROAD WORKS

A  GENERALLY
The Specification of work and materials in this section, which repeat similar work in
proceeding sections, shall be deemed to the full specification of work and materials

contained in the preceding Bills.

66



Section VIl — Works’ Requirements 67

ACCESS ROADS AND CAR PARKS

B EXCAVATION

Excavation shall be to levels approved by the Project Engineer. All soft spots are to

be excavated and filled with approved filling thoroughly compacted.

C FALLS

Roads and car parks shall have a minimum fall of 1 in 40. The actual falls will be

decided by the Project Engineers on Site.

D COMPACTION OF FORMATION

The maximum dry density of the soils to be compacted shall be determined by Test 9
as described in B.S. 1377/49.

The dry density of the soil in the filed shall be determined by Test 10 as described in
B.S. 1377/49.

The relative compaction of the formation shall be determined by the percentage rates

of the dry density in the field (Test 10) to the maximum dry density (Test 9).
The relative compaction of the formation is to be not less than 100% when compacted
at optimum moisture content plus a minus 2%. Wdater shall be used as necessary to

achieve the desired moisture content.

E COMPACTION ON SUB-BASE

The murram sub-base shall be built up in layers as described hereafter, each layer shall
be compacted at B.S. optimum moisture content plus or minus 2% until relative
compaction is obtained of 95% for the lower layer and 102% for the top layer. Water

shall be used as necessary to achieve the desired moisture content.
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EXTERNAL WORKS (CONT’D)

A MURRAM SUB-BASE

The murram shall be approved clean, hard, dark coloured; Imported murram free
from all vegetable matter, clay or other deleterious substances and obtained from an

approved source.

The murram sub-base shall be 150mm, Thick (finished) laid in two layers to the

required compaction as described herein to form on completion a firm dense surface.

B. HAND PACKED STONE BASE MATERIAL

The rock from which the stone and screenings are to be produced shall comply with

the following: -

ACV: not greater than 40%
LAA: not greater than 60%

$SS: loss on 5 cycles to be not more than 12%

The stones shall be free from an excess of flat or elongated particles; soft and less
durable rock, clays, loam, topsoil and other deleterious matter. The larger stones shall
have a maximum dimension slightly greater than the thickness of the required
compacted layer and be of a shape acceptable to the Engineer. The smaller stones
shall have a reasonably uniform grading and be of a nominal size suitable, in the
opinion of the Engineer, for filling the surface voids of the as placed larger stones. The

nominal size will be of the order of 50 mm (27).
The screenings shall consist of tough durable crushed rock, free from an excess of flat,

elongated, soft or disintegrated pieces and harmful material, such as loam, clay,

organic matter, or other deleterious substances and shall be to the Engineer’s approval.
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The grading of the screenings shall form a smooth curve and shall be within, and

approximately parallel to, the following grading limits: -

BS Sieve Size Percentage by Weight Passing BS
Sieves

3/8 100

3/16” 85 - 100

No. 36 30-50

No. 100 10 - 30

No. 200 0-20

Sandy soil which may, with the approval of the Engineer, be added to the screenings

or used in lieu of the screenings, shall comply with the following requirements: -

(i) It shall consist mainly of sand sizes and have a reasonable smooth
grading.

(ii) The fraction passing No. 200 sieve shall be less than half the weight
passing No. 36 sieve.

(iii) Pl shall not be greater than 5%.

STOCKPILING MATERIAL

The site of the stockpile shall be levelled, graded and drained, all vegetation removed

and if necessary the area shall be surfaced with murram or other material as directed
by the Engineer. Each category of material shall be stockpiled separately and not

intermingled with each other or any other material.

PLACEMENT OF STONE FOR HANDPACKED STONE BASE

On the prepared area, the pitching stone shall first be laid, each individual stone being

positioned by hand, closely packed with the greatest dimension vertical, and the
largest and flattest and downwards. The majority of the stones will be slightly higher

than the final thickness of layer required. When an area has been covered in this way
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a second placing of stones of smaller size, keystone, shall be positioned in the spaces
between those first placed and shall be wedged home by hammering. The points of
pitching stone projecting beyond the required height shall then be knapped, and a
third placing of stone shall follow the second and so on until in the opinion of the
Engineer the voids are sufficiently filled to permit compaction. No hand packed stone

layer of greater compaction thickness than 230 mm shall be laid.

COMPACTION AND SLUSHING

After placement of the stone in the specified manner the material shall be initially

compacted with a heavy smooth steel-wheeled roller, weighing not less than 12 tone
and/or vibratory roller, and shall continue until the layer is thoroughly keyed, showing

virtually no movement under or ahead of the roller.

All rolling shall be longitudinal and shall commence at the outer edges of the road,
and progress towards the center of the road except that on super-elevated curves,

rolling may progress from the lower to the higher edge.

The irregularities that may show up during compaction shall be corrected by loosening

the surface removing or adding material as may be required, and recomposing.

After the stone has been rolled and keyed, binder material, where necessary, shall be
spread dry in thin layers and boomed into the interstices and dry rolling continued
with approved vibratory and smooth swivel-wheeled rollers until no more binding

material will go in.

The layer shall then be saturated with water slushed and compacted with a smooth-
steel-wheeled roller weighing not less than 12 tonnes. This rolling and slushing, with
the addition of more binder material where necessary shall continue until all surface

voids are filled and there is no visible movement under the roller.

All surplus fines shall be brushed off to expose a closely-knit compact mosaic of stones

as the finished surface of the layer.
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A. TOLERANCES FOR HANDPACKED STONE BASE

The following tolerances shall apply to the hand packed stone base course: -

Thickness 3m Straight Edge (iv) Width
+ 10 mm + 6 mm + 150 mm
- Omm - 6 mm - O mm

B. MEASUREMENT AND PAYMENT FOR HANDPACKED STONE
BASE

The hand packed stone base material will be paid for per cubic metre of material
measured in place upon the road. The volume of material shall be calculated as the
product of the compacted thickness specified or ordered by the Engineer and the net
area requiring to be laid. The rate shall be the full inclusive price for providing

spreading and compacting the material.

C. PRIMING COAT

The priming coat shall consist of Grade MC 30. Medium curing cutback bitumen or

emulsion as directed by the Project Engineer.

Priming shall not commence until all loose fines, superficial films and foreign material
have been removed from the surface of the base by sweeping with mechanical or hard
hand broom. The prepared base shall be watered, if necessary, in order to ensure that
the surface is damp when the prime coat is being applied. Care shall be taken not to
cause free water to lie on the surface.

On the properly cleaned and prepared base, the MC 30 cut back bitumen shall be
applied at a temperature of 43°C, and at a rate of 1 litre per square metre by means
of a pressure distributor. The prime coat shall be applied over the full width of the
base and shall be left undisturbed for a period of not less than two (2) days and

preferably until complete absorption has taken place and the applied prime coat has

71



Section VIl — Works’ Requirements 72

dried off thoroughly. Any excess prime remaining on the surface shall be blotted with
crusher fines or sand.

After the primer has been applied the surface of the base shall be checked for
smoothness and accuracy of elevation, grade and cross-section and any irregularities
or inaccuracies shall be corrected by filling in or surfacing with premixed bituminous
material and compacting until specified requirements are obtained to the satisfaction

of the Project Engineer, all at the Contractor’s expense.

PREMIX SURFACING

PREMIX WEARING COURSE

.01 The Term “Premix” shall mean mixture of dried, hot aggregate of pre-
determined grading and hot straight run bitumen in pre-determined quantity to give
adequate strength and stability and shall apply both to the mix and the compacted
layer on the road.

.02 The actual quantity of binder and the aggregate used in various proportions shall
be determined by laboratory tests and trial mixes.

.03 The Contractor shall be responsible for the design of the mix and shall provide
the design information to the Engineer together with sample sections on the site based
on the designed proportions of the aggregate and binder to the Engineer’s approval.
.04 Once the design mix has been approved it shall not be varied by the Contractor
without written authority of the Engineer.

.05 Notwithstanding the Engineer’s approval the Contractor shall be responsible for
compliance with the provisions of this Specification.

.06 The Materials used shall comply with the following requirements: -

.01 Bitumen grades 80/100
.02 COARSE AGGREGATE
.01 Los Angeles Abrasions — Max. 35

.02 Aggregate Crushing Value — Max 28
.03  Sodium Sulphate Soundness — Max 12
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.03 FINE AGGREGATE

.01  Sand equivalent min. 40.

.02 Sodium Sulphate Soundness max 12.

.04  MINERAL FILLER

.01 Shall be cement, lime, limestone or other mineral matter and shall be NON-
PLASTIC
.05 GRADING
.01  Passing 0.425mm 100%
.02 Passing 0.075mm 75%

.06 GRADING
The mix grading shall comply with the table below: -

Sieve Size Percentage by Weight Passing
14 100
10 90 - 100
6.3 62 — 92
4 50 - 80
35-65
1 25-50
0.425 14 - 33
0.300 11-27
0.150 6 —27
0.075 3-8

.07 PREMIX WEARING COURSE

.08  Asphalt Mix
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The mix shall comply with the following table: -

Test Result Required

.01 Crushing Ratio 60 — 100%

.02 Marshall Stability (N)
(Test ASTM, D 1559) 5000 - 9000

.03 Flow (mm) 2-5

.04 Voids in total mix (%) | 3-8

.08 Mixing shall be carried out in an approved stationary plant at controlled

temperatures as follows: -

.01  The materials shall be mixed in such a manner that on discharge from the mixer
the mixture is uniform in composition and all particles of the aggregate are completely
coated. The mixing time shall be the minimum to ensure such coating and shall not
exceed 90 secs. From the addition of the bitumen.

.09 When permitted by the Engineer, soil binder material may be added to
screenings or used in lieu of screenings, provided it complies with the following
requirements: -

.01  The fraction passing BS sieve No. 200 shall be less than half that passing No. 36
sieve.

.02 The plasticity index shall be not greater than 8 and preferably not greater than
5.

.09 MURRAM (GRAVEL) FOR SUB-BASE MATERIAL

.01  Where murram is specified for sub-base construction, naturally occurring lateritic

gravel or decomposed stone and coral shall be used. The material may be in either a
loose or cemented to an acceptable size on the roadbed during consolidation. The

proportion of clay in the material must not be excessive and test results for the grading
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of the material and the Attenburg Limits must be produced by the Contractor prior to
any material being delivered to site.

A.  MANUFACTURE AND LAYING

The premix shall be manufactured in an approved plant and shall, where required by

the Project Engineer be laid by means of an approved paving machine such as a Blaw-

Knox or Barber-Green type paver, or otherwise shall be laid in an approved manner.

B. BITUMEN

The bitumen used in the premix shall be straight-run bitumen as follows: -

Base Course - 80 -100
Penetration
Wearing Course - 80 - 100

Penetration

The bitumen shall be from an approved source delivered in sealed drums and opened

with care to ensure cleanliness.

.10 BITUMEN AND BITUMEN EMULSIONS

.01 Before any bitumen or bitumen emulsion is delivered to the site, the Contractor

shall provide the Engineer with a certificate from the manufacturer that the material
to be supplied complies in all respects to the relevant specification given or referred

to hereinafter.

.02 Any bitumen or bitumen emulsion delivered in leaking containers or
deteriorated containers may be rejected. The types of bitumen binders required will

normally be as follows: -

.01 Prime Coat
On stone base course (R.C. 30 or MC 30)
On stabilized base course (Alternatively R.C.
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Or MC1)

A. AGGREGATE

The aggregate shall be black trap, hard, dense stone free from dust, impurities or a
mixture of softer stone. Before commencing manufacture the Contractor must submit
to the Project Engineer samples of all sizes of stone he proposes to use and these, when
approved, shall form the standard for the work. If the samples are rejected, the

Contractor shall be responsible for providing samples from alternative sources.

B.  BASE COURSE

The base course premix shall be of the specified thickness after consolidation of crushed

black trap aggregate with 80 — 100 penetration straight run bitumen and approved

filler.
The grading shall comply with Table 2 of B.S. 1621. The soluble bitumen binder

minimum shall be raised from 3.0% to 3.5%.

C. WEARING COURSE

The wearing course premix shall be of the specified thickness after consolidation of

crushed black trap aggregate with 80 — 100 penetration straight run bitumen and
approved filler.

The grading complies with Table 5 of B.S. 1621.
The finish surface shall be to the required gradients and cambers and shall be well
rolled and neatly finished off at all curbs, walls, drainage galleys etc., to the approval

of the Project Engineer.

D. CONCRETE KERBS

The rates entered by the Tenderer in Bills of Quantities for the provision and placing
of precast concrete kerbs shall include for all necessary concrete bedding and
haunching, and all necessary shuttering all in accordance with the specification and the

drawings.
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Concrete kerbs shall comply with B.S. 340 (Figure 7) for 250 x 125mm splayed, plain
or circled kerbs. Class 20/20

Kerbs will be set on concrete (1:2:4) foundations size 225mm wide x 100mm thick and
a 100mm thick x 200mm high haunching behind.

Kerbs to be bedded, jointed and pointed in cement mortar (1:3) and to be laid true
to line, perfectly level or to even gradients and to be free from all chips, cracks,

blemishes and cement stains at joints.

A.  WORKMANSHIP

Excavation in Trench for Pipe Culverts, Headwalls and Wing walls

.01  Trenches for culverts, headwalls, wing walls shall be excavated to line and depths
shown on the drawings or as directed by the Engineer and shall be of sufficient width
to give working clearance in the trench but for the purpose of measurement and
payment, the width of the trench shall be taken as 1.5D where D is the outside
measurement of the pipe. Backfilling of trenches around culverts shall be done to a
density of 100% BS Compaction. Excavation for inlet and outfall drains, catch water

drains and trench or subsoil drains shall be to the dimensions ordered by the Engineer.

B. GROUTED STONE PITCHING

.01 The stones used for the grouted pitching shall be hard angular rock, roughly
cubical in shape and of dimensions such that they can be laid with a minimum thickness
equal to that specified.

.02 The interstices of the grouted pitching shall not be filled with fill material, but
may be choked with large rock spalls. The pitching shall be thoroughly soaked with
water and grout of 1:4 cement: sand mortar shall be rammed into the interstices and

smoothed off flush with the pitched face.
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.03 Grouted pitching to embankments and around structures shall be constructed as
soon as possible after the embankments have been built. The surface of the filling to
receive the pitching shall be compacted and trimmed to slope and the stone hand laid

interlocked and rammed.

CONCRETE PAVING BLOCK

A.  SCOPE
Concrete paving blocks shall comply with the requirements of the Specification for
precast concrete paving blocks published jointly by the Cement and Concrete
Association, the County Surveyor’s Society and Interpave, September 190 (or as

amended by subsequent British Standards).

B. CONSTRUCTIONAL DETAILS

LAYING PATTERN

The laying pattern shall be that specified for vehicular traffic or the herringbone type.

SURFACE LEVELS OF PAVEMENTS

The following levels shall apply to the various layers of concrete block pavements.

Layer Tolerance
Formation 420 mm — 30 mm
Sub-base +20 mm

Road base (where | +15 mm
required)

Pavement Surface (except | +6 mm

adjacent to gullies)
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Surface levels of Paving Blocks Adjacent to Drainage Installations

The surface levels of paving blocks immediately adjacent to gullies, surface drainage
channels and outlets shall not deviate from the design level by more than +6mm, -

Omm and on the upper level of drainage installation +Omm, -10mm.

DEVIATION FROM DESIGN PROFILE

The deviation from the design profile measured under a 3m straight edge shall not

exceed 10 mm.

(v)  LEVELS OF ADJACENT BLOCKS

Levels of any two adjacent blocks shall not differ by more than 2 mm.

(vi) CROSSFALLS AND GRADIENTS

A minimum cross fall of 2.5% shall be adopted where practicable. Longitudinal

gradients shall not be less than 1%.

(vii) A PAVEMENT CONSTRUCTION

(viii) Preparation of Sub-grade

The sub grade shall be prepared to the required formation and shall be sufficiently
wide to extend to the near face of the proposed edge restraint and around existing
structures. The sub grade shall be drained and protected against inundation and
ground water by piped or channeled storm water drainage and sub soil drainage. All

drainage works located beneath the
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Pavement shall be completed in conjunction with sub grade preparation before
commencement of sub-base construction. Any unsuitable material shall be removed

from the sub-grade and treated or replaced with suitable material properly compacted.

(ix) PREPARATION OF SUB-BASE

(x) New Sub-base

Sub-bases shall be constructed by following construction requirements and using one
or other of the materials complying with Department of Transport Specification for

Road Works as listed below: -

Granular sub-base materials type 1
Soil-Cement

Cement-bound granular material
Lean Concrete

Wet mix macadam

Wet lean concrete.

When no road base is to be laid, the surface of the sub-base shall be close-knit to

prevent laying course material from sinking.

(xi)  EXISTING SUB-BASE
Where an existing sub-base is to be used, it shall be inspected to ensure that it is suitable

for the purpose. Any unsuitable material shall be removed and replaced by sub-base

material complying with the requirements of Clause 1201.2.1.
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(xii) PREPARATION OF ROAD-BASE

When a road base is required, it shall be formed with materials described in the
Department of Transport Specification for Road works and constructed in accordance

with that Specification, e.g.

Soil-cement

Cement bound granular material
Lean concrete

Wet mix macadam

Wet lean concrete

(xiii) LAYING COURSE

(xiv) LAYING COURSE MATERIAL

The laying course shall be of uniform thickness and shall be made up of naturally
occurring sand or crushed rock fines. The material shall be free from deleterious salts
or contaminants. The grading shall be within and approximately parallel to the

following grading limits.

BS Sieve Size Percentage of Weight
Passing

5.00 mm 90 - 100

2.36 mm 75 -100

1.18 mm 55-90

0.60 mm 35-59

0.30 mm 8-30

0.15 mm 0-10
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MOISTURE CONTENT OF LAYING COURSE
The moisture content of the laying course material shall not deviate by more than 1%
from its optimum moisture content as determined in accordance with test 12 of BS

1377.

SCREEDING THE LAYING COURSE

The laying course shall be such that after compaction it forms a uniform layer 25 mm

below the blocks. It may be screed in accordance with the following two methods: -

Either

(a) The material shall be spread loose in a uniform layer and
screed to a thickness required to give a nominal 25 mm

layer after completion of the paving.

Or

The material shall be spread in loose uncompacted layer approximately two thirds of
the required final thickness. This layer shall be lightly compacted by means of a
vibrating plate compactor. A further layer of loose material shall be spread and

screeded to create a loose surface on to which the blocks can be placed.
Where closer tolerance than those quoted in Clause 1201.2 for the level of the sub-

base materials have been achieved, or road base has been used, a thinner laying course

can be used.
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SURFACE COURSE

EDGE RESTRAINTS

Edge Restraints shall be provided along the perimeter of all paved areas and shall be
adequate to support traffic loads and to prevent the escape of laying course material
from beneath the paved surface. Edge restraints shall be formed before compacting
adjacent blocks and the restraint together with any concrete haunching shall be mature
before vibration of the surface course is undertaken. Haunching to an edge restraint
on the paving face shall be vertical down to the level of the underside of the laying

course.

LAYING BLOCK PAVING
The blocks shall be laid hand-tight in the design pattern working from an existing

laying face edge or edge restraint wherever possible. Mechanical forces shall not be
used to obtain tight joints. Block shapes designed to assist with formation of
boundaries and with changes in direction may be incorporated as appropriate. Full
blocks

Shall be laid first; closure units shall then be laid. The area to be laid shall be completed
as far as it is possible in entire block units. Infilling to boundaries and obstructions
shall proceed, as the laying of the surface course proceeds and in any case, infilling
shall be completed before compaction commences.

PLASTERWORK AND OTHER FINISHES

Generally: All plasterwork and paving to be as described in the General Specification

and in these Bills of Quantities.
TERRAZZO PAVING

Shall be as described for granolithic paving, but using marble chippings and colour

cement. Paving:- Prices are to include for brushing concrete clean, wetting and "coating
with cement and sand grout 1:1. Tyrolean rendering shall be in two coats: The first

coat 10mm. thick in gauged cement mortar 1:4 (with 10% lime added to the cement)
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applied with a trowel and the second coat in cement and sand 1:4 applied with

Tyrolean spraying machine in three layers to a total thickness between 5 and 10mm.

GLAZING
Polished Plate Glass: Shall be General Glazing Quality. Prime Rebates: Prices are to
include for priming rebates before placing putty. Broken or Scratched Glass: The
Contractor will be responsible at his own cost, for replacing any broken or scratched

glass and handing over in perfect condition.

PAINTING

Generally: - Note that the General Contractor is to provide scaffolding for all trades
including painting.

Prices: - Prices are to include for all preparatory work priming coats and for
protecting other works and for cleaning up on completion. Prices for painting on

galvanized metal are to include for mordant solution as necessary.

WATERPROOFING

Shall be 4mm thick bituminous membrane as supplied by an approved manufacturer

and laid in accordance in accordance with the manufacturer™s printed instructions and

Engineers approval. Provide 10-year waterproofing guarantee

METAL WORK
BALUSTRADES
ROLLED PLATES, BARS, SECTIONS AND TUBES
GLASS BALUSTRADES

Supply, assemble and fix 1150-1250 mm high purpose made stainless steel (grade 3.1.6)
glazed balustrading comprising of 50mm x 12mm thick stainless steel double flat bar
vertical support using stainless steel spider bolt anchors/ connectors. Balusters fixed to
concrete floor at 1025mm centres including 200mm x 150mm x 15mm thick stainless-
steel base plate fixed to concrete reinforcement and at the top 3mm thick x 75mm
diameter oval stainless-steel handrail tube; including all necessary cleats, stiffeners and

the like; all to Project Engineer's instructions and approval
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GRANITE
Supply and fix full length local granite slabs or other equal and approved granite slabs;
to approved pattern; bedding and jointing in approved adhesive with proprietary

grouting laid on cement sand bed (m/s);

BLOCKWORK

Concrete hollow block; B.S 2028; 7 N per square millimetre in 25 mm thick cement

sand mortar (1:3)

ALUMINIUM DOORS

Aluminium framed doors fabricated from composite powder coated heavy duty
approved standard hollow aluminium sections 150 x 80 x minimum 3 mm thick;
including glazing with 4mm + 4mm thick toughened laminated glazing; glass secured
to aluminium door framing, stiles, top, middle and bottom rails using approved glazing
strips and glazing beading including waterproofing all joints using approved silicon
sealing compounds and including approved aluminium brackets; soft closing hinges,
locks, catches, automatic door closer, oval satin door stopper, 500 mm long stainless
steel pull handles, stainless steel push/pull plate, accessories, opening mechanism and
any other necessary ironmongery all as approved ; including timber offcuts in hinge
fixing points and fixing with powder coated stainless steel screws; plugging or fixing
on aluminium framing; sealing with mastic; oiling and adjusting on completion all to

Project Engineer's details and approval

EPOXY FINISH

Works to be executed by an approved specialist surface laitance and expose defects,

repairing defects and cracks, fill control joints with shrinkage compensated mortar;
apply moisture barrier and Captive blasting and wash  with approved acid; apply

rimer and finishing coat in accordance with manufacturer's printed instructions.
p d finish t d th fact 's printed instruct
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PLASTER
Plaster; 9 mm (minimum) first coat of cement and sand (1:4); 3 mm second coat of

cement and lime putty (1:5) steel trowelled hard and smooth

MILD STEEL DOORS
Mild steel double door comprising of upper fixed panel 1800 x 450 mm high and two

bottom openable equal leaves each 900 x 2250 mm high; door leaves fixed to and
including 100 x 50 x 4 mm thick pressed frame fixed to wall with and including building
frame into block wall; each openable leaf comprising of 75 x 50 x 4 mm thick pressed
steel stiles and middle rails and 100 x 50 x 4 mm thick top & bottom rails (frames and
stiles in rolled hollow sections) faced both sides with 3 mm thick mild steel plate infill
panel spot welded to mild steel stiles and rails; each door leaf to have 700 x 240 mm
louvered vent with 18 gauge cranked louvres fixed at 45 degrees at 60 mm centres
welded to stiles; with 25 x 4 mm thick mild steel flats welded to edges of the door leaf
in filled with approved mosquito gauze spot welded to sub frame. Each door leaf
supplied complete with 2 pairs heavy duty 150 mm pressed steel butt hinges welded to
door leaf and door framing 2 No 16 mm diameter once kneed barrel bolts 250 mm
long; with 50 mm diameter curved steel tube pull handles; 2 No steel padlock hasps
and including priming door leaf and door frame with 2 pack epoxy zinc phosphate

primer before delivery to site and all necessary welding and grinding welds smooth

FRAMELESS GLASS DOOR
12mm thick toughened frameless glass manual sliding/ openable double door; overall

size 1800 x 2700 mm high in 2 No. active leaves each of size 900 x 2400 mm high

and 2 No. fixed light 900 x 300 mm high complete with and including soft closing
hinges, locks, catches, automatic door closer, oval satin door stopper, 500 mm long
stainless steel pull handles, stainless steel push/pull plate, accessories, opening
mechanism and any other necessary approved ironmongery to BOQ specification and

approved to Project Engineer's details and approval
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ALUMINIUM PURPOSE MADE WINDOWS
Supply and fix 100 x 50 x 3 mm (minimum)thick powder coated top - hung openable

aluminium framed windows, to be supplied and fixed by an approved domestic
subcontractor, to be fabricated from approved composite extruded powder coated
heavy duty hollow or angle sections (minimum 3 mm thick); including glazing with 8
mm thick clear glass secured to framing using approved rubber glazing strips ,
aluminium beading and silicone sealant where necessary; complete with 400 mm wide
champagne powder coated aluminium louvres including sandwiched plastic insect
gauze; frames and framing all round mitred at corners including reinforcing cleats,
fixing with aluminium screws; plugging and fixing to jambs; sealing with mastic; oiling
and adjusting on completion and all necessary ironmongery such as hinges, locking
devices such as windows fasteners, stays locks, bolts sliding tracks etc. to Project

Engineer's approval and in accordance with Project Engineer's drawing and BOQ.

GLASS BALUSTRADES
ROLLED PLATES, BARS, SECTIONS AND TUBES

Supply, assemble and fix 1250mm high purpose made curved glazed balcony railing

comprising of 12mm thick laminated glass with polished edges comprising of 6 mm
thick laminated tinted (approved colour) plus 1.52 mm ultra - safety and security
polyvinyl butyral (PVB) film plus 6mm thick self-cleaning clear glass all as manufactured
by Saint Gobain - coolite series; held in place in 80 mm deep x 2 mm thick bottom
aluminium U-Channel screwed to grooved reinforced concrete upstand beam
.complete with and including glazing beads, rubber gaskets, silicone sealant and all
necessary cleats, stiffeners and the like; all to Project Engineer's instructions and

approval

SKIN WALL

Selected approved quality natural stone fine machine dressed and cut to regular block
size: stone load bearing blocks (7N/mm?): including double dressing to corner blocks:
20-gauge x 25mm wide hoop iron in every alternate course: with 20 Gauge hoop iron
reinforcement and column-wall ties: one end cast into concrete: other end built into

walling in alternate courses:
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INTERNAL PAINT

One coat of undercoat including skimming surfaces to smoothen them using approved

filler and sanding to smooth surface; approved colour; two coats of silk vinyl emulsion
paint sheen finish or other equal and approved; approved colour; applied in

accordance with manufacturer's printed instruction

EXTERNAL PAINT

Prepare and apply acrylic external quality as Crown Permacote Ultra guard Rain-proof

Silicone Paint or other equal and approved exterior surface paint to: -

GRANITO TILE SPECIFICATIONS
GRADE: Grade One. WEAR RATING: Porcelain and Enamel Institutes (PEI) Wear
Rating of five (V). WATER ABSORPTION (WA)RATE: Impervious. SLIP
RESISTANCE: Coefficient of friction of greater than 0.6. PRINTING:3D Digital Print
Technology. BODY COMPOSITION: Full Body. THICKNESS: Above 3/4inch

(18mm and above). FINISH: Micro-crystal finish of the "Thick Collection' glass layer
of more than 3mm thick. DIMENSIONS: Rectified tiles for uniform dimensions
(dimensionally stable tiles) to take a maximum of 1.5mm wide grout joints.
TOLERANT DISTORTION: Below 0.5% in both right-angle level and flatness
straightness. Grade 1/PEl Rating of V, Water absorption rate (WA) - Impervious, Slip

resistance co-efficient friction of more than 0.60, through body
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PRICING NOTES
SPECIAL NOTES TO BE READ PRIOR TO PRICING THESE BILLS OF QUANTITIES
1. The Tenderer shall tender for the above Works in accordance with the drawings,

Specifications and Bills of Quantities.

2. The Tenderer is required to check the numbers of the pages of these
Specifications and Bills of Quantities against the index and should he find any
missing, in duplicate or indistinct he must inform the Employer at once and
have the same rectified.

3. Should the Tenderer be in doubt about the precise meaning of any item
or figures, for any reason whatsoever, he must inform the Employer at once
in order that the correct meaning may be decided before the date for
submission of the tenders.

4. No liability will be admitted or claim allowed in respect of errors in the
Tenderer’s Tender due to mistakes in the Specifications which should have been
rectified in the manner described above.

5. The annexed Bills of Quantities must be fully priced in ink. The Tenderer
shall not alter or otherwise qualify the text of these Specifications and Bills of
Quantities Any alteration or qualification made without authority will be
ignored and the text of the Bills of Quantities as printed will be adhered to.

6. The Tenderer shall be deemed to have made allowance in his prices
generally to cover items of Preliminaries or additions to Prime Cost Sums or
other items, if the Tenderer has not priced these where appropriate.

7. All items of measured work shall be priced in detail and tenders containing
Lump Sums to cover trades or groups of work must be broken down to show
prices of each item before they will be accepted. Lump Sums to cover items
of Preliminaries shall be likewise broken down if so required.

8. In no case will any expense incurred by Tenderers in preparation of this Tender
be allowed.

9. The copyright of these Specifications and Bills of Quantities is vested in the
Quantity Surveyors and no part thereof may be reproduced without their

express permission given in writing.
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10.

11.

12.

13.

The Tenderer is solely responsible for the accurate ordering of materials in
accordance with the Drawings and Project Engineer’s instructions and no claim
for any loss or expense will be entertained for orders for materials based upon
the Bills of Quantities

If it is found on the examination of a Tender that there are arithmetical errors,
then the difference between the Tender and the corrected total shall be applied
as a percentage adjustment of addition or omission on all the builder’s rates so
that the original Tender Amount remains unaltered. When calculating the
percentage adjustment, the total cost of the Preliminaries, Provisional and
P.C. sums, Contingencies and any other items of a similar nature shall be
excluded.

ALL RATES SHALL BE DEEMED TO INCLUDE ALL GOVERNMENT TAXES
AND IN PARTICULAR VALUE ADDED TAX (V.A.T). ANY SEPARATE
CLAIMS ON TAXES WILL NOT BE ALLOWED.

The Bills of Quantities must be priced in Kenya currency i.e. shillings and cents.
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SPECIFICATIONS FOR ELECTRICAL SERVICESINSTALLATIONS
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PART A

ELECTRICAL ENGINEERING SERVICESGENERAL
SPECIFICATION
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2 SECTION 2- ELECTRICAL WORKS GENERAL SPECIFICATIONS

2.1 General

This section specified the general requirements for plant, equipment and materialsforming
part of the Electrical Sub-Contract Works and shall apply except where otherwise specified.
The Sub-Contract Works shall comply with the General Specification when read in
conjunction with the Particular Specification and any other requirements of the Specification

as previously defined.

2.2 Regulation and Standards

The Sub-Contract Works shall comply with the current Kenya Government Electrical
Regulations, the current edition of the Institution of Electrical Engineers Regulations for the
Electrical Equipment of Buildings, hereinafter referred to as the I.E.E. Regulations, and the
Bye-Laws of the Electricity SupplyAuthority. The Sub-Contract Works shall also comply
where applicable to Kenya Standards as published by Kenya Bureau of Standards or current
editionIEC (International Electro Technical Commission) and British Standards Codes of

Practice where Kenya Standards have not been published.

2.3 Quality of Materials and Manufacturing Standards

Materials and apparatus required for the complete installation as called for in the Particular
Specification or Contract Drawings shall be supplied by the Sub-Contractor unless special
mention is made otherwise.

Materials or apparatus supplied by others for installation or connection by the Sub-
Contractor shall be carefully examined on receipt. Should any defects be noted the Sub-

Contractor shall immediately notify the Engineer.

Unless otherwise specified all materials, including equipment, fittings, cables,etc., shall be in

new condition and manufactured to appropriate standards of the Kenya Bureau of

93



Section VII — Works’ Requirements 94

Standards, the British Standards Institution, the I.E.E. Regulations or other equivalent and

approved standards.

Defective equipment or that damaged in course of installation or test shall bereplaced or

repaired to the approval of the Engineer.

Materials and apparatus supplied by the Sub-Contractor shall be as specified and no
variations will be permitted without the written consent of the Engineer. Should any
replacement be necessary the Sub-Contractor shall bearthe cost of any associates Builder's

Work and making good finishes.

2.4 Installation Requirements - General and Liaison

The starting currents of all electric motors and equipment supplied under theSpecification
shall be limited so as not to exceed the maximum permissible starting currents described in
the Electricity Supply Authority's (KPLC)Bye- Laws.

Attention is drawn to the fact that all the Sub-Contractor's work is subject tothe Engineer's

approval.

2.5 Installation and Commissioning

The Sub-Contractor shall be deemed to have included in the Sub-Contractor Sum for the
services of a specialist or manufacturer's engineer or technician to assist in the installation
and commissioning of the Sub-Contract Works or any part thereof if the Sub-Contractor has
not his own suitable and competent staffavailable at the site of the works to carry out such

functions.

2.6 Labelling

All plant, apparatus, equipment, distribution boards, distribution cases, terminals and cable
cores shall be securely and properly labelled to the approval of the Engineer. The labelling
shall be such as to show clearly the identification of the item and if applicable its control

function and the part ofthe system controlled.
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3 SECTION 3- H.V. SWITCHGEAR
3.1 H.V. SWITCHGEAR

3.1.1 General

The units which together comprise the switchboards are to be provided inaccordance with

the Contract Drawings and Schedules of equipment.

The switchboards shall be manufactured in accordance with B.S.162 and all equipment and
material used in the switchboards is to be in accordance withthe appropriate British
Standards. The switchboards shall be flush fronted inappearance with the breaker operating
mechanism easily accessible but behind the hinged door.

The Sub-Contractor shall allow for the supply of a complete set of RecordDrawings relating

to the switchboard, made in ink on tracing cloth.
Four sets of instruction manuals are to be provided describing the method ofoperating the

equipment together with instructions for maintenance and adjustment and giving full details

of all connections brought out to the Test Link Blocks.

3.1.2 Supply System

1.25 mVA, 415V, 3 phase, 50Hz, earthed system.

3.1.3 Type of Switchgear

The switchgear shall consist of oil circuit breakers or oil switches as indicated on the Contract
Drawings. They shall be of the fully interlocked, metal clad, vertical isolation type,
incorporating integral earthing facilities manufactured to the current edition of B.S. 5211
and B.S. 5463. Circuit breakers shall be fitted with manually charged spring closing

mechanisms.
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3.1.4 Bus-Bars

The bus-bars for each switchboard may be air insulated provided that all primary circuits in

the fixed portion of the units are insulated with EpoxyResin.

Bus-bars and current transformer joints and connections are to be insulated byepoxy resin
shrouds which shall be mechanically jointed, or PVC sleeved and filled with encapsulating
compound, otherwise the switchboard shall be compound insulated. The bus-bars and
connectionsshall be constructed from high conductivity solid copper.

The bus-bars and bus-bar supports shall be arranged to withstand, withoutdamage, the
effects of any fault current up to and including the maximum rated breaking capacity of the
switchgear.

Bus-bars and connections shall be suitably and adequately colour coded for phase

identification.

3.1.5 Extensibility

All units shall be so designed and the bus-bars drilled so that further extensionunits can be
added without difficulty. Space and full provision for fitting future units shall be allowed in

accordance with the instructions in the Schedule of Equipment.

3.1.6 Cable Boxes

Where required, cable boxes manufactured from close grained cast
iron to B.S. 2562, Part 1 where applicable, shall be provided suitable for thereception of
the cable specified.

3.1.7 Special Tropical Finish

The switchgear shall be designed for use in the tropics and the followingrequirements shall
be incorporated:

a) All parts of the switchgear shall be totally enclosed and enclosures shall

96



Section VII — Works’ Requirements 97

bevermin proof.
b) Gaskets shall be Neoprene or similar material.

2.1.2 All steelwork shall be treated with a phosphoric base etching
primercontaining a resign bond and finished with two coats of
paint.

2.1.3 The interior of all gear not having oil, compound or other insulation,
andall exposed current carrying metalwork (other than contact faces)
shall besprayed with an approved type of bakelite varnish.

The final coat of paint shall be of a colour taken from B.S. 3810 or B.S. 4800to be chosen
by the Engineer.

3.1.8 Labels

Each switch shall have a designation label of Traffolyte with 10mm high blacklettering on a
white background. They shall be screwed to the equipment; adhesive only is not acceptable.

A small similar designation label shall also befixed to the rear of each fixed portion.
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3.1.9 Relays

Protection relays shall be of the type and number listed in the schedule ofrequirements for
HV switchgear in the Particular Specification.

All relays shall be flush mounted, and where required, shall be provided withadditional
contacts for remote indication etc., Bezels shall be finished in blackgloss.

The relays shall have their secondary connections brought out to studs on therear and firmly

secured by suitable washers, nuts and locknuts. The relays shall have hand reset features.

3.1.10 Instrumentation

Instruments shall be fitted on the switchboard as shown on the drawings andin the schedules
of requirements for HV switchgear in the Particular Specification.

Ammeters shall be MICS 100mm square dial flush mounting pattern withrotary selection
switch.

Voltmeters shall be MICS 100mm square dial flush mounting pattern withrotary selector
switch.

The construction of the instruments shall be in accordance with B.S. 89 andshall be of

industrial grade.

3.2 Instrument Panels

Instrument panels shall be mounted at the same height on each unit and havesuitably

hinged front panels.

3.3 Test Link Blocks

Test link blocks shall be connected to all protection and instrumentationcurrent transformer

connection:s.
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3.4 Small Wiring

All small wiring necessary for connecting the instruments, relays and otherdevices shall be
included and shall have a conductor size of not less than 7/.085mm with a thermoplastic
flame retarding type of insulation.

The wiring shall be distinctly coloured and marked with ferrules of anapproved type at
each end.

All wiring within each switchboard, not installed in conduits, shall be neatly laced and
cleated to the panel structure of each switchboard and its auxiliaryequipment. Where wiring
passes through a hole in the metal work, thermoplastic grommets shall be used and in no
case shall cables be unprotected where theycome into contact with the edge of a piece of

metal work.

3.5 Current Transformers

Separate current transformers shall be provided for protection andinstrumentation.
Current transformers shall have a secondary rating of 5 amps. The primary currents are
indicated on the drawings. Current transformers shall have overcurrent factors suitable for
the prospective short circuit current of the system. Current transformers shall have
overcurrent factors suitable for the respective short circuit current of the system. Current
transformers required for operating relays shall have a one-second rating as defined in B.S.
3938, besuitable for the characteristics of the relay concerned and have a minimum output
of 15 Va.

Current transformers shall be of the bar primary or wound primary type according to the

transformer ratio with jointress ring core of either hot or coldrolled silicon iron.

3.6 Voltage Transformers
Voltage transformers shall be of the dry type with hinge isolation and in accordance with

B.S. 3941. The rated output and accuracy offered should bestated. Cartridge type fuses shall

be provided for protection of both primaryand secondary windings.
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3.7 Drawings for Approval

The following drawings shall be submitted for each switchboard for approvalas soon as
possible after receipt of instructions from the Engineers to proceed:

Plans and elevations showing position of instruments, relays, current transformers, voltage
transformers, fuses, cable boxes and other accessories. Foundation plan showing fixing bolt
centres, cables centres and other relevant dimensions, wiring and connection diagrams and
schematic diagrams.

Three copies of each drawing as finally approved shall be supplied to theEngineer. In
addition, the Sub-Contractor shall provide any other drawings or information required by
the Engineer in order that the Engineer may satisfyhimself as to the design of the plant.
Manufacture shall not be commenced until all relevant drawings have been approved by

the Engineer.

3.8 Miscellaneous

A tinned copper bonding bar shall be provided for the full length of theswitchboard to
which each unit shall be bonded.

A wall chart mounted on metal, with instructions for the treatment of electricshock, shall
be supplied and fixed in the switch room:s.

Six in number heavy brass non-interchangeable padlocks, for locking switchgear, spout
covers and operating mechanisms, shall be provided eachwith two keys.

A framed diagram showing clearly the layout of the high voltage distributionsystem shall

be provided and fixed in the switch room:s.

3.9 D.C. Tripping Equipment

A nickel cadmium type battery adequately rated to operate the D.C. trippingcircuit of the
breakers shall be supplied with each switchboard. The battery shall be complete with floor
mounting stand and a suitable trickle charger having a 240-volt single phase input.

From the output terminals of the battery unit wiring shall be taken to the tripterminals

located at the rear of the switchboard.
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4 SECTION 4- POWER TRANSFORMERS

4.1 General

Power transformers shall be dry type and of voltage ratio and rating called forin the
Specification.

There will be TNo. 1.0MVA, 11kV/415V indoor power transformers.

4.2 Dry-Type Transformers

Dry-type transformers shall have Class AN cooling, windings vector groupDY.11, insulation
Class "C'. The arrangements and connection of windings, tap-changing, loading and

terminal boxes shall be as previously detailed inClause

Temperature rise shall not exceed that listed in Table 13 of B.S.171 with the reduction factor

listed in Table 15 applied for the climatic conditions describedin the Specification.

a) The transformer shall be complete with the following fittings: -
b) Rating plate,

c) Terminal marking plate,

d) Lifting lugs

e) Earthing terminal for frame.

4.3 Transformer Tests and Inspections

The Engineer shall be invited to inspect the transformers at the manufacturer'sworks during
the erection of cores and windings, and to witness final tests when the transformers are fully
assembled. It will be the Sub-Contractor's responsibility to inform the Engineer and give
reasonable notice of the manufacturer's intention to carry out the above assemblies and

tests. The testsshall be as described in clause 1802 of B.S. 171:1959.
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The Sub-Contractor shall submit three copies of all relevant test certificates (B.S. 171 Clause
1802(a)) to the Engineer for approval prior to shipment of thetransformers. Certificates of
type tests (B.S. 171, Clause 1802 (b)) will be acceptable subject to the Engineer's approval

except where specified elsewherein the specification.

4.4 Transformer Tests on Site

The Sub-Contractor shall carry out all necessary tests to the satisfaction of the Engineer to
ensure that the transformer has not been damaged in transit and isready for service, such

tests shall be made before setting to work and shall include but not limited to: -
e Continuity and polarity tests,

e I|nsulation resistance tests,

e Oil moisture and acidity tests
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5 SECTION-5 L.V. SWITCHBOARD AND GEAR

5.1 General
The switch gear shall be designed throughout to ensure safety during operation, inspection,
cleaning and Maintenance and shall be so arranged as tominimize the risk of fire arising and

spreading.

The switchboard shall be manufactured in accordance with B.S. 162 which co-ordinates the
requirements for electric power switch gear and associated apparatus.

It is not intended that B.S. 162 should cover the requirements for specific apparatus for
which separate British Standards exist. All equipment and material used in the switchboard

shall be in accordance with the appropriateBritish Standard.

5.2 Switchboard Cubicle Construction

The switchboard shall be a cubicle type of flat front, back connected, sectional,painted, all

steel construction of neat appearance.

It shall be floor mounted and have ring bolts, lifting lugs or other approvedmeans of

transporting and lifting.

Each switchboard section shall be completed, fully wired and checked out at the factory
and shall require a minimum of installation work at the Site of the Works. Modula
construction shall be used wherever practicable and provisionshall be made for simplifying

servicing, replacement and maintenance throughout without major dismantling.

The switchboard shall be constructed from not less than 10 gauge welded bright mild steel
for framework and structural sections and 16 gauge for doorsand panels which shall be
adequately stiffened by folding or welded stiffeners. The switchboard base shall be of heavy
gauge tube or structural section to allow moving on rollers. All doors shall be properly

stiffened and fitted with heavily cadmium plated concealed hinges and flush catches.
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Removable stiffened steel covers shall be provided elsewhere on the switchboard for full
access. All doors and covers shall be fitted with cementedresilient gasket seals to provide a
dust proof enclosure. All hardware and fastening shall be heavily cadmium plated. No self-

tapping screws shall beused.

All steelwork shall be clean and free of burrs, scale and blemishes, with all rawedges hidden
and shall be finished with a rust inhibiting treatment one primeror undercoat and final coat

of first quality sprayed baking enamel the colour of which shall be to approval.

The switchboard shall be arranged to provide the maximum of safety to personnel and
equipment. All electrical wiring and bus-bars shall be completely enclosed. Closure panels,
isolating and insulating barriers andinterlocks shall be provided as required for maximum
safeguard. All fuseswitc