VOLUME 3

TECHNICAL SPECIFICATIONS

        Demolition, Site and Earthworks
1.1
    Pulling Down and Works on Site

1.
 The Engineer/Project Manager reserves the right and shall be at liberty to temporarily suspend the    Works on site or any other Works or any particular section of the same at any time should it be deemed to do so.

2.
The Contractor must keep the premises in a reasonably tidy condition and must reinstate and make good and leave the whole of the works perfect.

3.
All materials arising from the works (except where otherwise stated) are to become the property of the Contractor and are to be cleared away from the site (except those approved for re-use) and the rates are to be inclusive of all labour in basketing out, bagging, wheeling, double handling or otherwise etc., hoisting and lowering as necessary and carting or clearing away.

4.
Each description is to be taken as inclusive of all works requisite for the items in accordance with the  general purport of the description and whether specifically mentioned or not. 

5.   
The term “set aside” shall mean setting aside the materials and fittings etc., required for re-use or the retention by the Employer, and safety storing until required for refixing or handling over to the Employer.

6.
The prices for all items of generally cutting away, forming openings, pulling down and works of a similar nature are to include for all necessary needling, shoring and for making good all works damaged or disturbed  in order to leave in a sound, safe condition.

7.
The Contractor will be held responsible for any damage or disturbance caused by neglect to shore up or by improper or insufficient shoring and must make good any such damage at his own cost.

8.       
Where new openings are cut in existing block walls or partitions the filling between tops of new lintels   and soffits of existing work is to be properly bonded and fitted and finally pinned up to existing work in “dry mix” cement mortar (1:4). The term “face up jambs” is to include for facing up to form plumb reveals in brickwork in cement mortar (1:4), properly cut, toothed and bonded to existing work and no pieces less than half brick in size are to be used.

9.
The dimensions, areas, etc., given in connection with the “Spot” items are approximate only and for the Contractor’s guidance and he must obtain for himself any exact information he may require from the site.

10. 
The materials and workmanship for new work contained in the “Pulling Down and Works on Site” section of this bill of quantities are to conform with the descriptions set out in the various Trade Preambles for measured work hereafter included.

1.2
Excavation and Earthwork
1.2.1
General
The excavation is to be carried out to the line and levels shown on the drawings or to such other dimensions as the Project Manager or his representative may supply.

Should rock or other hard material be encountered in any excavations it is to be removed by mechanical means. Blasting will not be permitted without written permission from the Project Manager.  The water level in the ground shall be ascertained before any pumping operations are started on the site at the Contractor's own costs.     
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Excavations are to be kept free from water by pumping before concrete is deposited. Excavations are to be 

kept free from water by pumping, baling or temporary drainage.

1.2.2
Nature of Ground
 The Contractor is to examine the site and satisfy himself as to the nature of the excavations and   means of getting out excavated materials. The prices for excavating are to include for excavating in any material which may be found except rock and block or concrete foundations any concrete beds exceeding one square yard. The prices for the various items are to include for all operations involved and for all double handling, additional excavation required for planking and strutting and increase in bulk of excavated materials. 

1.2.3
Returned, Filled and Rammed
The excavated materials to be returned, filled and rammed, shall be selected and backfilled in layers not exceeding 9" thick including watering if required.  

The Project Manager is to see and approve the bottoms of all foundations before concrete is filled in.  

1.2.4
Level and Ram  
The bottom of all excavations and all other surfaces which are to receive concrete shall be levelled and rammed. Any soft spots to be filled in with concrete (1:7).

1.2.5
Disposal of Excavated Materials  
Surplus excavated material is to be disposed of at a location approved by the Project Manager.

1.2.6
Hardcore Filling 
The hardcore is to be approved dry, concrete or stone, free from dust or foreign matter and graded to pass a 3" ring and is to be well consolidated to the required thickness by mechanical rolling or tamping to the required levels and finished thicknesses and the top surfaces are to be blinded with fine material or ballast aggregate to a level or even surface to receive concrete.  

1.2.7
Damp-Proofing
Damp-proofing is to be approved by the Project Manager. Horizontal damp-proofing shall be minimum 500 gauge polythene or similar.  

1.2.8
 Protection of Services  
All services uncovered during the excavation work shall be properly supported and protected during the Works.  Any damaged services shall be protected at the Contractor's cost.  

1.2.9
Subterranean Treatment for Termite
The Contractor shall treat the building area to prevent penetration to the building by termites. The

Contractor is to allow for the full termite treatment of all foundations, trenches and slabs at ground level to be carried out by an approved Contractor.  

Certificate to confirm treatment has been carried out to be available for inspection by the Project Manager.  

A P.C. sum is given for termite treatment. This shall be for the services of a specialist to spray foundation holes and trenches and hardcore fill below the concrete sub-floor etc. with an anti-termite spray during construction.             
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2     CONCRETE

2.1  Materials

(1)
The materials used in concrete shall comply with the requirements of the series 4.7 clauses as specified herein.

2.2  Concrete mixes
(1)
Concrete for construction shall be detailed in the Table of Concrete Mixes as given below and as shown by test cube results as specified.  The 7-day strengths shall be used only as a guide.

[image: image1.emf]  Class of   Concrete    Grade   N/mm 2   (lbf/in 2 )    Nominal   Maximum     Aggregate   Size    Maximum   Water   Cement   Ratio by   Weight    Minimum   Cement   Cement in   Concrete   Kg/m 3   (lbf/in 2 )    Minimum   Compressive   Works Cube   Strength N/mm 2     (lbf/in 2 )   7 day    28 day   C35 *   Structura l   35  N/mm 2   (5075  lbf/in 2 )    20   (¾”)  0.60  300  Kg/m 3   (18.5  lbf/ft 3 )   (500  lbf/cy)  28  N/mm 2   (4060  lbf/in 2 )  35  N/mm 2   (5075  lbf/in 2 )   C30 *   Structural   30  N/mm 2   (4350  lbf/in 2 )    20   (¾”)  0.65  275  Kg/m 3   (17  lbf/ft 3 )   (458  lbf/cy)  24  N/mm 2   (3480  lbf/in 2 )  30  N/mm 2   (435 0  lbf/in 2 )   C25   Structural  Concrete  25  N/mm 2   (3600  lbf/in 2 )    20   (¾”)  0.65  275  Kg/m 3   (17  lbf/ft 3 )   (459  lbf/cy)  20  N/mm 2   (2900  lbf/in 2 )  25  N/mm 2   (3600  lbf/in 2 )   C20   Concrete fill  Structural  20  N/mm 2   (2900  lbf/in 2 )    20   (¾”)  0.80  240  Kg/m 3   (14.9  lbf/ft 3 )   (402  lbf/cy)  16  N/mm 2   (2300  lbf/in 2 )  20  N/mm 2   (2900  lbf/in 2 )   C15   mass  15  N/mm 2   (2200  lbf/in 2 )    20   (¾”)  0.80  200  Kg/m 3   (12.4  lbf/ft 3 )   (334  lbf/cy)  12  N/mm 2   (1700  lbf/in 2 )  15  N/mm 2   (2200  lbf/in 2 )    


Table of Concrete Mixes

TABLE OF CONCRETE MIXES

· The quantity of water shall not exceed that required to produce a concrete with sufficient workability to be placed and compacted where required.

(2)
The cement content in any mix shall not exceed 350 kg per m3 of concrete.

(3)
The characteristic cube strengths are for concrete which have been cured by a mean temperature in the range 25 deg. C to 30 deg C.  Test cubes shall be made and cured in accordance with BS 1881 "Methods of testing Concrete".  The Engineer will carry out testing.

(4)
Preliminary tests are to be carried out jointly by the Contractor and the Engineer to determine the mixes, which will satisfy the specifications.  Preliminary strength cube tests shall be carried out to check the calculated proportions for each structural concreting mix before the commencement of concreting.  The 4-day strength of cube taken from trial mixes shall reach the required 7-day strength from working mixes.  If the values obtained are unacceptable, the mixes shall be re-designed.

(5)
The Contractor shall carry out slump tests as required by the Engineer during concreting or permanent work to control workability of the mix.  The degree of workability shall be as for the trial mixes.  The concrete will be expected to have a slump of between 50 mm and 100 mm.

2.3   Batching and mixing on site

(1)
Batching shall be by weigh batching machines equipped with accuracy for the weighing mechanism.  The machines shall be cleared, checked and adjusted as necessary on a regular 

basis.  When weigh batching is not used the constituents shall be measured by volume in suitable gauge boxes.      

(2)
The supply and delivery of ready-mixed concrete shall comply with the recommendations of BS1926.

(3)
The concrete shall be continuously agitated until it is placed on its final position.  Discharged from the truck mixer or agitator shall be completed within 75 minutes after the introduction of the mixing water to the cement and aggregates, unless a longer period is authorized by the Engineer.  The time of introduction shall be recorded on the delivery note.

(4) Samples for work teats shall be taken as required as the concrete is placed in its final position.

2.4 Placing Concrete
(1)
The Engineer shall be notified 24 hours in advance of any pour.

(2)
Concrete shall be placed and properly compacted to the satisfaction of the Engineer.  It shall not be dropped to a greater height than 1.5 metres, except with the approval of the Engineer who may order the concrete to be dropped on to a banker and turned over by hand before being placed.  The concrete shall be placed in layers with the use of internal vibrators or by spading, slicing and ramming.

(3)
The surface on which concrete is to be deposited must be made and maintained free from standing water during concreting operations unless otherwise approved.  Running water crossing or entering such areas must be brought under control to the satisfaction of the Engineer before concreting proceeds.

(4)
Except where otherwise permitted by the Engineer, concrete shall, during placing, be compacted by vibrators of a type to be approved by the Engineer.  Care must be taken that segregation of mortar and aggregate by excessive vibration is avoided.

(5)
Vibration is not to be applied directly, or through the reinforcement, to sections or masses of concrete which have hardened or after the initial set has taken place.  Vibration must not be used to make the concrete flow in the formwork so as to cause segregation.

(6)
No concreting will be allowed in the open during storms or heavy rains.  All concreting materials and plant are to be adequately protected against the effect of rain, storms and strong winds.

(7)
All site mixed concrete and mortar must be placed and compacted within 30 minutes of its being mixed.  Partially set material shall not be used in the works.

(8)
The Contractor showing the quantities and location of concrete placed shall provide daily returns.

2.5   Curing Concrete
(1)
After placing, all exposed concrete surfaces shall be covered with wet hessian or similar approved to prevent drying out and thereafter shall be kept continuously moist for at least 72 hours in a manner approved by the Engineer.

(2)
Soffit and side forms left in position and watered will be regarded as effective in preventing these surfaces from drying.

2.6   Construction Joints
 (1)
The position and detail of any construction joints not shown on the drawing shall be subject to the approval of the Engineer and shall so be arranged as to minimize the possibility of the occurrence of shrinkage cracks.  Construction joints shall be located preferably in areas of compressive stresses.  Concrete placing shall be carried out continuously between consecutive construction joints.  

(2) Wherever possible laitance and all loose material shall be removed while the concrete is still green and no further roughening shall then be required.  Where this is not possible, it shall be removed by mechanical means provided that the concrete has been in position for more than 24 hours.  The roughened surface shall then be washed with clean water.

2.7   Scabbing

(1)
Where new concrete is to be placed against existing concrete, the existing concrete is to be scabbed to remove the surface and to expose the aggregate.  Before placing new concrete all dust is to be removed and the surface is to be moistened.

2.8   Testing of Concrete
(1)
The Engineer will arrange for the making and testing of cubes as described in BS1881.  The Contractor shall advise the Engineer of locations where concreting is proposed at least 24 hours before commencing the work.

(2)
Works strength cube test shall be carried out during the contract period for each mix used.  Samples will be taken on a regular basis, but not less than 4 samples per mix per week of use.

(3)
At least one sample shall be taken from each individual structural unit, or part of a unit, when the latter is the product of a single pour.

(4)
From each sample, four cubes shall be made for testing at 28 days and four for testing at 7 days.  The 28-day result shall be the menu of the four cubes.

(5)
The Contractor shall carry out slump compaction factor or other workability tests as required during concreting of permanent works in order to relate the degree of workability of the mix with the numerical value obtained during the trial mixes.

2.9   Additional Cube Test

1)
In addition to the works test cube described above the Engineer may order additional cubes to be made for the following purposes:- to determine the strength of concrete at the time of stripping moulds; to determine the duration of curing or to check testing errors.

2.10 Formwork
(1)
Formwork shall include all temporary or permanent forms required for forming the concrete, together with all temporary construction required for their support.

(2)
All formwork shall be so constructed that there shall be no loss of material from the concrete.  After hardening, the concrete shall be in the position and of the shape, dimensions and surface finish described in the Contract.

(3)
The qualities of finish shall be as follows:

(i)
Rough shuttering - for the surface against which backfill or further concrete will be placed the formwork shall consist of sawn boards, metal sheets or any other approved suitable material which will prevent the loss of grout when the concrete is vibrated.

(ii)
Wrought shuttering - for surfaces, which are permanently exposed to view the formwork shall be faced with wrought and thickness boards with square edges and arranged in a uniform pattern.  Alternatively plywood or metal panels may be used of they are free from defects likely to detract from general appearance of the finished surface.  Joints between boards and panels shall be horizontal and vertical unless otherwise approved.

(4)
All chamfer strips shall be provided where required and the whole formwork completed to the satisfaction of the Engineer.  Unless otherwise directed, edges of all concrete shall be finished to 25 mm x 25-mm fillet or chamfer as required.  No holes shall be cut in concrete without the Engineer's approval.

(5)
The inside surfaces of forms shall, unless otherwise agreed by the Engineer, be coated with an approved material to prevent adhesion of the concrete.  Release agents shall be applied strictly on accordance with the manufacturers' instructions and shall not come into contact with reinforcement.

(6)
Immediately before concreting, all forms shall be thoroughly cleaned to remove dirt and debris, wire, shaving and deleterious matter.

(7)
The Engineer shall be informed in advance when the Contractor intends to strike any formwork.

(8) The time and method of removal and moving of forms shall be as directed by the Engineer and this work shall be done with care so as to avoid injury to the concrete.  No loading on "green" concrete will be permitted.  As soon as the forms are removed the surface of the concrete shall be carefully examined and any irregularities in the surface shall be immediately repaired to the satisfaction of the Engineer.  In general, the minimum time between placing of concrete and the removal of forms shall be one day for side forms and fourteen days for soffits.

2.11 Test Failure

 (1)
Should any works test cube fail to attain the specified strength, an immediate examination shall be made to find the cause of the failure and report sent to the Engineer's Representative who will take suitable action which may be one of the following.

(a)
He may order the concrete corresponding to the cubes to be cut out and replaced in accordance with Clause 39 of the Conditions of contract.

(b)
When the failure relates to concrete used in structural members which lend themselves to being load tested such as beams, columns or slabs, the Engineer may order the affected member to be so tested in accordance with his instructions.  If cracking or any other sign of failure appears, the concrete shall be cut to the extent ordered by the Engineer and replaced with sound material.  Otherwise the member may be accepted as satisfactory.

(c)
When the failure, in the opinion of the Engineer's representative, is slight and occurs in a continuing concreting operation for a large mass if concrete, the next works test result may be awaited and, if the failure then persists, the Engineer's Representative may order that concreting shall cease forthwith and not be resumed until further preliminary tests indicate that the mix has been corrected.  Otherwise the concreting may be allowed to continue with the same mix.

(d)
When the failure is serious and relates to a concrete mass, which leads itself to it, the Engineer's Representative may order one or more test cylinders to be drilled out and tested in accordance with B.S.1881.  According to the result of these tests the Engineer may order the suspected concrete to be cut and replaced in accordance with Clause 39 of the conditions of Contract.

(2)
The cost of these tests including the provision and placing of jacks, kentledge, deflectometers, etc., and the cutting out and replacing of concrete shall be borne entirely by the Contractor.
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2.12   Concrete Surfaces Without Formwork

(1)
Where, on an upward facing horizontal or near horizontal surface which does not require formwork, no particular finish is called for, surface shall be that produced by the proper placing and compacting operations without further labour.

(2)
Where a "fair surface" is required it shall be obtained by screeding.  This shall be done immediately after compaction of the concrete by the slicing and tamping action of a screed board running on the top edges of the formwork or on accurately set screeding guides, to give a dense concrete skin, true to line and level.

2.13    Steel for Reinforced Concrete

(1)
Steel reinforcement used in reinforced concrete shall comply with the British Standards specified in the series 200 clauses.

(2)
The Contractor shall furnish the Engineer with copies of the manufacturer's certificates of tests for the steel reinforcement supplied.  The Engineer may, however, order independent tests to be made and any steel, which does not comply with the specification, will be rejected.

(3)
Bends, cranks or other labours on reinforcement bars shall be carefully formed in accordance with the Drawings and B.S.4466.  The bars shall be bent in a manner, which will not injure the material.

(4)
Fabric reinforcement sheets are to overlap by not less than two meshes.

(5)
The number, size and position of all steel reinforcing bars, ties, links, stirrups and other parts of the reinforcement shall be in exact accordance with the drawings and they shall be kept in the correct position and with the required cover without displacement during the process of compacting the concrete in place in a manner approved by the Engineer.

(6)
The Contractor shall provide all necessary distance pieces which shall be approved, type and space bars at his own cost to maintain the reinforcement in the correct position, the use of timber blocks, polystyrene, title or other porous material of proprietary plastic spacers for wedging the steel off the framework will not be allowed.

(7)
Any ties, links or stirrup connecting the bars shall be taut so that the bars are properly braced and the inside of hooks and bends be in actual contact with the bars around which they are intended to fit.

(8)
Bars shall be around together with best black annealed soft-iron wire No. 16 S.W.G. and the binding shall be bent inwards.

(9) Before any steel reinforcement is embedded in the concrete any loose mill-scale, loose rust and any oil, grease or other deleterious matter shall be removed.  Partially set concrete, which may adhere to the exposed bars during concreting operations, shall likewise be removed.

2.14     Cover to Reinforcement
The concrete cover to reinforcement shall be as shown on the Drawings. The Contractor shall provide any necessary cement or other approved pads for ensuring that this cover is attained.
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2.15.1     Working Tolerance
Except where otherwise approved by the Engineer, the tolerance on all concrete works shall be not more than 6-mm deviation from the required surface plane.  There shall be no discontinuity across points in the surface.

2.15.2     Defective Work
 (1)
Any defective concert shall be rejected and the Engineer may order the defect(s) to be cut and made good all at the Contractor's expense.

(2)
Any proposed remedial work to concrete surfaces shall be approved by the Engineer before the work commences.

(3)
Any concrete, the surface of which has been repaired before being inspected by the Engineer, shall be liable to rejection.

(4)
The cost of all remedial works shall be borne by the Contractor.

Spec 2-6

2.1CONCRETE BLOCKWORK

2.1.1       Concrete Blocks

2.1.2      Dimensions

Blocks shall be 2-core or 30core hollow concrete blocks of approved overall dimension.

Minimum face shell and web thickness shall be as follows

	Nominal

Width
	Face Shell

Thickness
	Web Thickness
	Equivalent Web

Thickness

	150
	25
	25
	56mm per 300mm

	200
	33
	33
	56mm per 300mm


Note: Equivalent web thickness is the sum of the measured thickness of all the webs in the unit times 12 divided by the length of the unit.

No overall dimension shall differ by more than ( 3 mm from the specified standard dimensions.

2.1.3  Manufacture

The surface finish of the blocks shall be specified by the Architect.

Blocks shall be manufactured form dense natural aggregates complying with ASTM C150 or BS 12 with a mix not richer than one part by volume of cement to six parts of combined fine course aggregates.

The drying shrinkage of the blocks shall be determines in accordance with BS 6073 and the average value for three specimens shall not exceed 0.4%.

2.1.4 Strength

The compressive strength of the blocks shall be determined in accordance with method of testing laid down in BS 6073 or ASTM C140. Minimum compressive strengths for walls shown on the structural drawings shall be as follows:-

An average gross area:-

Average of 5 units



3.5 N/Sq. mm

Individual unit




2.8 N/Sq. mm

On average net area:-

Average of 5 units



7.0 N/Sq. mm

Individual unit




5.5 N/Sq. mm

All blocks shall be sound and free from cracks or other defects that would interfere with the proper placing of the unit or impair the strength or permanence of the construction.

2.1.5 Testing

Testing of blocks shall be carried out by a testing authority by the Engineer. No less than 3 blocks shall be tested from each consignment of 200 blocks arriving on site. The procedure for selecting these blocks shall be directed by the Engineer. Results of tests should be communicated to the Engineer as soon as these are available and no blocks from any consignment may be used without the Engineer’s permission.

2.2 Mortar

2.2.1 Mix Proportions

Mortar shall consist of one part by volume of normal Portland Cement as ASTM C150 or BS 12 to three parts by volume of natural sand to BS 1200 with or without one quarter part by volume of lime complying with the recommendation of either clause 8.001 or 8.002 of BS 890.

Alternative equivalent mortar mixes utilising masonry cement or proprietary additives may be used subject to the approval of the Engineer.

2.2.2 Reinforcement

2.2.3 Vertical Reinforcement

All vertical steel reinforcement shall be High Yield to BS 44449:1988.

Load bearing Blockwalls

Vertical reinforcement in load bearing blockwalls shall be detailed as on the structural drawings.

Non-Load bearing Blockwalls

Vertical reinforcement in non-load bearing blockwalls shown on the architectural drawing shall be 10mm diameter bars at 800 centres and at ends, corners and openings.

2.2.4 Horizontal Reinforcement

All horizontal reinforcement shall be DUR-O-Wal Ladder type made with No. 9 gauge galvanized steel roads or an approved equivalent laid in the horizontal joint of the blockwork.

Load bearing Blockwalls

Horizontal reinforcement in load bearing blockwalls shall be detailed on the structural drawings.

Non-Loadbearing Blockwalls

Horizontal reinforcement in non-loadbearing blockwalls shall be laid every three courses.

2.2.5 Corners and Junctions

All blockwork junctions, openings and corners shall be reinforced as detailed on the structural drawings.

2.3 Concrete Filling to Blockwork

2.3.1 General

Concrete filling to blockwork shall consist of a courts grout of fluid consistency that can be poured or pumped with segregation.

Grout shall have minimum strength of 15 N/Sq. mm at 7 days, or as shown on the drawings, and the minimum ratio of cement, sand and aggregate shall be one part cement to 3 parts sand to 2 parts pea gravel by weight.

The maximum size of the gravel aggregate shall be 8 mm unless otherwise indicated on the drawings.

2.4 Workmanship

2.4.1 General

Blocks should be laid dry or wetted only as necessary to adjust suction on faces in contract with mortar.

Blocks shall be laid in true and regular courses in half bond.

Walls and partitions shall be bonded to each other at angles and junctions, and closer blocks used at ends, jambs and junctions.

Blocks are to be cut neatly.

2.4.2 Joints

Horizontal and vertical mortar joints are to be of an average thickness of 10mm exclusive of any key in the jointing surfaces of the blocks.

All joints are to be finished flush unless described otherwise in the drawings and/or specification.

Horizontal and vertical mortar joints shall have full mortar coverage on the face shells and on all webs.

Vertical head joints shall be buttered well before the blocks are placed together and these joints shall be shoved tightly so that the mortar bonds well to both units.

Where blocks are to be concrete-filled, care is to taken to avoid mortar dropping into the cavities and all projecting mortar is to be removed.

2.4.3 Chasing

No horizontal chases for services will be permitted in walls. Vertical chases or openings are only to be formed with the approval of the Engineer and the Architect.

2.4.4 Mixing of Mortar

Mortar shall be mixed in an approved mechanical mixer for not less than three minutes.

Mortar may be re-tempered with water where it has dries out but used not more than 1 ½ hours form the initial mixing time. 

2.4.5 Reinforcement

Foundation dowels bars shall not be cranked more than 1 in 6 to correct misalignment.

Splices shall be minimum of 36 diameters and bars shall be wired together.

Vertical bars shall be held in position at top and bottom and at intervals not exceeding 192 diameters and shall have a minimum clearance of 12mm from masonry.

The longitudinal bars horizontal reinforcements shall be completely embedded in mortar or concrete. Reinforced mortar joints shall be at least twice the thickness of the reinforcement.

Horizontal wire reinforcement shall be lapped at least 150mm at splices and shall contain at least one cross wire of each piece of reinforcement in the lapped distance.

2.4.6 Erection of Loadbearing Blockwalls

The following procedure shall be carried our for the erection of loadbearing blockwalls..

a. Blockwork shall be constructed to a height of 1.4m approximately or less.

b. Holes shall be made in one face only of the blocks at bottom of the voids to be filled.

c. Each void to be filled shall be cleaned out thoroughly by rodding or other approved means and the debris, etc, removed from the holes at the base of the voids.

d. The holes shall then be formed in order to retain the grout.

e. The vertical reinforcement as scheduled shall then be inserted into the voids.

f. Grout as specified shall then be poured into each void to be filled. The pour shall be stopped 35 mm below the top of a course to form a key at the joints.

2.4.7   Storage

All blocks shall be properly stacked on level hard-standing and shall be adequately protected from inclement weather.

2.4.8   Laying

All blocks are to be well wetted before being laid and shall be wet at the time of laying.

All blocks and joints shall be 10mm thick and shall be completely filled with mortar.  All joints shall be thoroughly flushed up with mortar as the work proceeds.

All block work shall be built uniform, true and level with all perpends at alternate courses vertical in line.

No work shall rise more than 1500mm above adjoining work and all such risings are to be raked back.

All work shall be in stretcher bond and the courses shall be horizontally aligned.  Where to walls meet or intersect the intersection shall be fully bonded.

3 CARPENTRY AND JOINERY

The timber used in the Works shall be of the best quality and shall be sound, well seasoned and free from shakes, wanes, loose or dead knots or any other defects.The timber shall be free of any insect infestation.

All timber shall comply with the latest grading stresses of BS 5268.

3.1 CARPENTRY

The prices for all carpentry are to include for all frames, trimmings, borings, sinkings, notching and fitting, fixing bolts, straps, etc., dovetailed and scarfed joints and other sundry labours of a like nature.  Prices for softwood not exceeding 6 square inches in cross-sectional area are to include for all short lengths, fitted ends, metres, housings, etc.

Carpentry timbers treated with preservative to dry salt net retention of 4.00 kg. of preservative per cubic meter of timber. All work is to be framed and put together in the best manner and strongly nailed.

3.1.1   Timber Species

Timber for carpentry work shall be Douglas fir, pitch pine (Grade II) or other approved.  For structural work it shall conform to GS Grade, equivalent to group species SC3 as defined in BS 5268, with moisture content not exceeding 18 percent.

3.1.2   Dimensions

Sizes of sawn and planed timber shall be in accordance with BS 4471, parts 1 and 2 for softwood and BS 5450 for hardwood.  Permissible deviations on dimensions shall be in accordance with the same standards. 

3.1.3   Treatment with Preservative

All timber, including plywood, shall be pressure impregnated with an approved wood preservative in accordance with BS 3452.  The minimum dry salt retention shall be 10kg/m³ except for resistant species of timber which shall be treated to refusal.  Plywood shall be treated in accordance with the recommendations in BS 6566.

3.1.4   Storage

All timber, including assembled work, shall be stored undercover, clear of the ground, so that it is protected from damage, exposure to the weather, wetting, decay and insect attack.

3.1.5   Provision for Movement etc 

Provision shall be made at all connections between timber work and the building carcass to allow for irregularities and settlements, seismic activity, or other movements.

All ceiling and floor joists have a bearing on supporting walls of at least 75mm over the full width of the joist.  All joists shall be securely fixed to the wall plate with pressed steel fixing brackets or other methods approved by the Engineer’s Representative.  To prevent joists from twisting they shall be stiffened with struts at least every 2.4

3.2             JOINERY

The softwood for general joinery work is to conform at least to SS1186 grading for softwood joinery and is to be selected for its purpose.  Plywood shall be exterior or interior grade as described, and shall be free from defects.

All joinery is to wrought on exposed faces, linings are to be tongued at angles and all glued joints cross-tongued.  All framing are to be properly morticed and tenoned.  Those over 2” thick are to be trouble tenoned.  All joinery that may warp, develop shakes or open joints of other defects within the maintenance period must be taken down, replaced and any reinstatement made good and redecorated at the Contractor’s expense.

All joinery is to be prepared and framed up as soon as possible after the order to commence is given and stored dry under cover in such a manner that the air may circulate freely amount it.  No work is to be glued or wedged up until required.

All specified sizes for joinery are nominal and are subject to an allowance of 1/8” for each wrought face except where finished sizes are specified.                                           

The prices for all joinery are to include for all notching and other sundry labours of a like nature, fixing ironmongery is to include for all fittings, cutting, sinking, boring and mortising and fixing of escutcheon plates.

All joinery is to be cased up and protected where necessary and left perfection at completion.

All doorframes are to be erected, plumbed and secured and built into block work.

All materials shall be protected from the weather during transit and shall be stored under cover, clear off the ground.

All external woodwork shall be primed before fixing.  The bottom edges of all doors and the backs of all external door frames shall be primed and painted - one undercoat immediately prior to fixing.

4            IRONMONGERY

No ironmongery, with the exception of hinges shall be finally fixed until the painter work is completed.  All locks, latches, handles and other ironmongery are to be well oiled and left in perfect working order at the completion of the Contract.         


Specifications                            Floor, Walls and Ceiling Finishes Materials

5 FLOOR, WALL AND CEILING FINISHES MATERIALS

5.1  

Cement

The cement is to be Portland Cement conforming in all respects to BS 12 for Portland Cement and other approved type.

5.1.1 Sand

Sand shall be clean, sharp, natural sand or crushed gravel.  Where it is necessary to use sand from the beach it shall be taken from below high water marks and it must in all other respects comply with BS 1199, Table 1.

Sand shall be stored on site in such a way as to avoid contamination or risk of shovelling up earth or clay.

5.1.2 Water

Water used in mixing plaster or screeds shall be clean and fresh from a source approved by the Architect.  It shall be free from oil, acids, vegetable matter and alkaline substances in solution or suspension in appreciable quantities.

Glazed Ceramic wall tiles shall comply with BS 1282 and shall be of a colour selected by the Employer.

5.1.3 Preparation of Surfaces

Surfaces to receive plaster shall be dry, brushed to remove all loose particles, dust, laitance, efflorescence, etc., and any projecting fins on concrete shall be hacked off.

All traces of mould oil shall be removed from concrete surfaces by scrubbing with water containing detergent and rinsing with fresh water.  Surfaces shall be wetted and rewetted as required to equalise suction before any plaster is applied.

Concrete floors to receive screeds shall be hacked to remove concrete mortar or plaster droppings and well brushed to remove all loose particles and dirt.  Concrete floors shall be well wetted before screeds are laid.

5.1.4 Mixing of Materials

All materials shall be thoroughly mixed in the proportions described.  No mixes of plaster or screed other than those described shall be used.  Mixing boards and gauge boxes shall be thoroughly cleaned after each mix and due care and attention shall be given at all times to their cleanliness.  Cement shall not be retempered and the use of the water brush shall be kept to a maximum.

5.1.5 Cement and Sand

Cement and sand beds are to composed of one part of the Portland Cement to three parts of sand by volume.

Cement and sand backings are to be composed of one part Portland Cement to four parts of sand by volume.

Surfaces of trowelled beds and backings are to be brought to a true, level and even surface and finished to a smooth dense surface with a steel trowel.

5.1.6 Glazed Ceramic Tiles

Glazed ceramic wall tiles shall comply with BS 1281 and shall be of a colour selected by the Employer.

5.1.7 Curing

The floor shall be kept covered by damp hessian, damp sand or other approved material for a minimum period of seven days after laying and, during this period, shall not be exposed to any traffic.  The cost of curing shall be included in the rates.

Finished floor shall be both free from cracks and dust.  The Contractor shall include in his rates for taking precautions he considers necessary to achieve this.

5.1.8 British Standard

All materials referred to in this specification and Bill of Quantities shall be subject to the Architect’s/Engineer approval of samples and the approved samples shall form the standard of quality for all materials used in the works.  All materials not otherwise specified shall be in accordance with the current British Standard Specification were such exists.

6 PAINTING MATERIALS

6.1 Generally

All paints, paint colours and varnishes shall be of a manufacture approved by the Project Manager or Employer and in accordance with the current British Standard Specification where such exists.

6.2           Prepare

The term ‘prepare’ shall mean the preparation of surfaces to be painted as follows and to the standard recommended in the paint manufacturer’s instructions:-

Plastered surfaces are to be rubbed down to remove blemishes and all depressions and voids are to be properly stopped and rubbed down to give a smooth even surface.

Metal work is to be cleaned free of rust and grease and to show bright metal before being painted.  Copper tubing is to be cleaned with steel wool and white spirit before painting.

Metal work supplied, or supplied and erected ready primed by Nominated Supplier or sub-contractors is to be cleaned down, freed of grease and dirt and damage areas of priming are to be cleaned free of rust and touch primed before further painting proceeds.

6.3           Thinner

The materials are to be used exactly as received from the maker, in accordance with the maker’s instructions and the addition of thinners, dryers or other materials will not be permitted unless specially required by the maker and the procedure approved by the Project Manager.

6.4
  Knotting

Knotting shall comply with BS 1336 and all knots and resin spots in woodwork shall be coated with knotting after the priming coat has dried out.

6.5
   Stopping

Stopping for

(a)
Concrete, plaster or block work shall be of similar shall be of a similar material to the background and shall be finished with a similar texture.

(b)
Internal woodwork, hardboard, fireboard and plywood shall be putty complying with BS 554 and shall be tinted to match the colour of the undercoat.

(c)
External woodwork shall be white lead paste complying with BS 2029 with or without the addition of red lead paste complying with BS 217 type 2 and gold size colour of the undercoat.

(d)
Clean finished woodwork shall be a stopping tinted to match the surrounding woodwork.

The Contractor shall include in his rates for all stopping required.

 6.6     
   Linseed Oil, White Spirit and Turpentine

Refined Linseed Oil shall comply with BS 242.  Raw Linseed Oil shall comply with BS 243.  Boiled Linseed Oil shall comply with BS 259.  White spirits shall comply with BS 245. Turpentine shall comply with BS 244 and 290 either type 1 or type 2.

6.7           Primer for Wood

Primer for internal woodwork (other than the internal surfaces of external doors, etc) shall be a leadless priming paint compatible with the subsequent coats.

Primer for external woodwork and the internal surfaces of external doors etc., shall be lead based priming paint complying with BS 2521.

6.8           Plywood to be painted

Surfaces of plywood to be painted shall be filled as required with plaster base filler for internal work and a filler as previously described, as for stopping external woodwork and then rubbed down and all dust loose materials brushed off.  After priming, all imperfections shall be stopped, rubbed down and brushed off.

6.9          Woodwork to be painted

Before fixing woodwork, all surfaces, which will be visible after fixing, shall be rubbed down and all knots and resin pockets shall be scorched back and coated with knotting.

After priming and fixing, all nail holes and other imperfections shall be stopped and the whole surface shall be rubbed down and all dust brushed off.

The Contractor shall include for all rubbing down in his rates.

6.10        Woodwork to Receive Clear Finish

All holes and other imperfections in surfaces to receive a clear finish shall be stopped and the whole surface shall be rubbed down and dust brushed off.

6.11        Stirring of Materials

The contents of all cans and containers of all materials must be properly and thoroughly stirred before and during use and shall be suitably strained as when necessary.

6.12         Manufacturer’s Instructions

All materials shall be used strictly in accordance with the instructions issued by the manufacturer concerned.

6.13         Brush Work

Unless otherwise described, all coatings shall be applied by brush.  Written permission must be obtained from the Architect for the application of coatings by spray or roller where not so described and if permission is granted such application shall not result in extra cost to the Employer.

6.14         Priming of Joinery

Joinery shall be delivered to the site unprimed and shall be protected from rain and damp during transit.  It is to be stored in clean, dry, and ventilated.

Structures and no primer shall be applied while the timber is in any way damp.  The stores and drying room shall be of adequate size to allow for the proper working space and for the proper coating and storage of primer work.  Primers shall be applied as soon as possible after inspection and acceptance of the joinery by the Architect.

6.15         Coating to be Dry

All coatings shall be allowed to dry thoroughly before succeeding coats are applied.

6.16         Rubbing Down

All undercoats for oil paints and clear finishes shall be rubbed down to a smooth surface with abrasive paper and all dust removed before the succeeding coats are applied.

6.17         Differing Colours of Undercoats

Each succeeding coat of priming and undercoating paint shall be sufficiently different in colour so as to be readily distinguishable.

6.18         Painting in Unsuitable Conditions

No coating shall be applied to surfaces affected by wet, damp or foggy weather, or other unsuitable conditions, or to any surface damp with moisture.

6.19         Protection of Wet Surfaces

Adequate care must be taken when storing materials, preparing surfaces, or painting, etc., not to damage or stain other work.  The Contractor shall remove all such strains, make good and touch up all surfaces affected.

6.20        Cleanliness

All brushes, tools and equipment shall be kept in a clean condition and surfaces shall be clean and free from dust during painting.

Painting shall not be carried out in the vicinity of other operations, which may cause dust.

The Contractor shall provide a suitable moveable receptacle, into which are to be placed all the liquids, slope, washings, etc., which on no account are to thrown down in any of the gullies, manholes, sinks, lavatories, w.c.’s or any other sanitary fittings.  All solid refuse or inflammable residue must be removed from the site or burned.

6.21         Removal of Ironmongery

All surface fixed ironmongery fittings, etc., except hinges shall be removed before painting and refixed on completion.

6.22         Samples

All materials referred to in this preamble and Bill of Quantities shall be subject to the Project Manager’s approval of samples and the approved samples shall form the standard of quality for all materials used in the work.

7 
ELECTRICAL SPECIFICATIONS

7.1 
General

(1)
The electrical installation shall be carried out in accordance with the “Requirements for Electrical Installations”, IEE Wiring Regulations (16th Edition 1992) published by the Institution of Electrical Engineers (UK), hereinafter referred to as the I.E.E. Regulations, also relevant in accordance with the American NEC, e.g. article 333 and in accordance with the local Electricity Supply Regulations.

(2)
All new wiring shall in general be carried out using PVC insulated copper conductor core cable in PVC conduit run concealed wherever possible. In walls and floors, the PVC conduit shall be recessed to achieve a flush installation.

(3)
The Contractor shall allow for co-ordinating his work with the Ceiling Contractor and for providing all fixings and equipment necessary to correctly flush mount any fluorescent fixtures into the Ceiling heights shall in general be as indicated on drawings but exact ceiling heights shall be agreed with the Main Contractor at the time of installation.

(4)
All switchgear, distribution panels, distribution boards, circuit breakers, fuses, cable and earthing system provided for these services shall be consistent with the design and manufacture of similar equipment detailed under relevant clauses in these specifications.

(5)
The supply of services shall be distributed through distribution boards fitted with miniature circuit breakers (mcb). All distribution boards shall have ways and due allowance made for future extension facilities.
(6) 
The Contractor shall provide any small item of work not specifically called for but required completing the intended installations.

(7)
The Project Manager reserves the right to approve the quality of material and workmanship, to call for any test which he deems necessary during the progress of the work and a complete test on each system as specified elsewhere in this document at the completion of the works.

(8)
 The drawings show general location of electrical items, the exact locations of items shall be to the approval   of the Project Managers and shall reflect symmetry and aesthetics, throughout.

(9)
Any doubt as to the full intent of the drawings or Specifications shall be resolved by the Contractor before completion of the Tender.

(10)
Notwithstanding any dimensions, which may be given on the drawings, the Contractor shall check, at his own expense, all dimensions required for the manufacture of any materials or products.

(11)
The Contractor shall refer any such discrepancies to the Project Manager before assuming a particular interpretation.

(12)
Builder’s work that is considered normal for the trade is to be included in this Sub-Contract.

(13)
For all holes and openings in structural concrete work, the Contractor shall submit the necessary holes in the mass and reinforced concrete shall be made by the Main Contractor at the expense of the Contractor.

(14)
In all other materials, the Contractor shall make his holes and arrangements necessary for fixing and routing his own installations.

7.2 
Isolators

(1)
Generally, Isolators shall be heavy-duty pattern with sheet enclosures, rust protected and finish grey stoved enamel. Front access doors shall be fitted with dust excluding gaskets and shall be interlocked so they cannot be opened when the switch is “On”. Operating handles shall be lockable, in the “Off” position and shall have “On-off” indication.

(2)
Isolators shall be of the appropriate voltage rating and shall be clearly marked with their “current ratings”.

(3)
The isolators shall be of three poles or two pole type as appropriate.

(4)
The isolators shall be of the quick break type.

(5)
Isolators shall be supplied complete with the corresponding HRC fuse links or MCB’s whenever specified.

7.3 
Site

(1)
The site is St. Lucia, West Indies.

(2)
The Tenderer is advised to visit the site and make himself thoroughly acquainted with all matters affecting the price, particularly in respect of, but not limited to, access, storage area, and security as no claims shall be allowed for him not having done so.

(3)
The Tenderer shall thoroughly examine the site, location, connections and system that may affect or tie-in with the works of these specifications and drawings. No additional payments shall be allowed for work resulting from conditions which would have been evident upon a through examination.

(4)
The site will be made available for the Contractor’s use in accordance with the General building contractor’s programme, and the Contractor is to work with other Contractor(s) in organising and arranging the works.

7.4 
Work Inter-Relationships

(1)
The Project Manager is the Client’s representative on the project and where Project Manager is referred to in these documents; it shall be interpreted to mean the Client.

(2)
The Contractor shall keep on the work during its progress a competent Superintendent and any necessary Assistants, all satisfactory to the Project Manager. The Superintendent shall not be changed, except with the consent of the Project Manager, unless the Superintendent proves to be unsatisfactory to the Contractor or ceases to be in his employ. The Superintendent shall represent the Contractor in his absence and any directions on minor matters given to him shall be held to be given in proper and correct terms to the Contractor.


All distribution boards shall be single phase. 

(3)
Distribution boards shall be of the flush or surface pattern as specified elsewhere in heavy sheet-steel cases of the 600-volt range with miniature circuit breakers, or Residual Circuit Devices (RCD’s) as necessary.

 (4)
The outer doors of all distribution boards shall be lockable either by means of a barrel type lock with detachable key and inner doors or by means of a modified door fixing screw.

(5)
Ample clearance shall be provided between live parts and the sheet-steel protection to allow cables to be brought to their respective terminals in a neat and workmanlike manner.

(6)
To separate opposite poles, a fillet of hard incombustible insulated material shall be provided of sufficient depth to reach the inside of the door.

7.5 
Conduit

(1)
The whole of the various installations described for the building shall be carried out in medium gauge PVC conduit. No conduit less than 20mm diameter will be permitted.

(2)
Conduit runs or drops shall be recessed into walls or slabs or concealed in voids.

(3)
Horizontal and diagonal runs of flush conduits on structural or partitions walls will not be permitted. All flush conduit shall drop or rise vertically to their respective points.

(4)
The ends of the conduit shall butt solidly in all couplings. Where they terminate in fuse-switches, distribution boards, switch and outlets boxes, trunking etc, they shall be connected thereto by means of appropriate PVC adaptors.

(5)
PVC conduit not exceeding 25mm in diameter may be bent cold by means of the appropriate spring with larger sizes of conduit, only factory made bends shall be utilised.

(6)
A 90( bend shall have an inner radius of not less than five times the outside diameter of the tube.

(7)
All bends shall be made on site to suite conditions and not more than two right angle bends will be permitted without the interposition of a draw box. No tees and elbows, either of inspection or solid type will be permitted. Generally, long straight conduit runs from point to point to point shall have draw boxes installed at maximum intervals of 10 meters.

(8)
Care shall be taken to prevent ingress of water, dirt, rubbish and concrete grout into the conduit system during erection. The Contractor shall provide PVC tube ends, or flexible covers to protect open ends.

(9)
Joints between conduits and conduits fittings shall be watertight and shall be made by means of solvent adhesive in an approved manner. Care should be taken to ensure that the conduit runs are clean and free from damp and greased and in particular dust, mould and oil.

(10)
Where surface conduit is required, it shall be fixed by means of distance saddles. Saddles hall be fixed on each side of every bend at 300 mm maximum from the point on intersection of the centre lines of the conduits. Vertical conduit runs shall have saddles at 300mm maximum from their point of emergence from floor or ceilings. All saddles shall be fixed consistent with the requirements of appropriate spacing and appearance.

(11)
All conduit accessories, switch boxes socket outlet boxes and all associated apparatus used in the conduit installation of metal type must be galvanised.

(12)
Recessed conduit buried in concrete grout or plaster shall permit a full 7 mm depth of cover over its entire length.

(13)
Particular care shall be taken when setting out conduit runs to outlet points here they are fitted to decks, counters, kitchen fittings, etc. The Contractor shall ascertain exact details of desks, counters, kitchen fittings construction and or locations in order that all conduit work shall wherever possible be concealed.

(14)
All conduit system shall be erected completely with all conduit accessories connected, it shall then be offered for inspection and approved by the Project Manager before any cables are installed and before any concrete pouring or screening operations.

(15)
Where conduits are laid on floor slabs etc., the Contractor shall arrange for a competent person to be in attendance whilst the concrete screening operations is being carried out, in order to avoid damage being caused to the conduits, and also to ensure that the conduits are in sound conditions, and are properly and efficiently maintained during this installation period.

(16)
Additional protection, such as kick-boards, barriers, etc., shall be provided at any point where PVC conduits and trunkings are likely to suffer mechanical damage.

(17)
The 415/240-Volt general power system, computer system and telephone system shall have individual conduit systems reserved exclusively for their cables.

(18)
Galvanised draw wires or other approved types shall be provided where conduits are to be wired on completion or to be wired by others.

7.6 
Cable and Conductors

(1)
All cables shall be of the standard high conductivity copper type. PVC or XLPE insulated only, in addition, PVC-sheathed cable shall be 600/1000 volt grade to BS 6004:1969. Single wire armoured cable shall be 600/1000 volt grade to BS 5467:1969, and all cables shall carry the BASEC seal of approval.

(2)
All cables shall be delivered to site on reels, with seals and labels intact.

(3)
The cables shall be installed direct from the reels and any cables which have become kinked, twisted or damaged in any way, shall be rejected. The installation shall be wired on the loop-in system i.e. wiring shall terminate at definite points and not intermediate connections or joints shall be permitted. Cables shall not pass through or terminate in lighting fittings.

(4)
Where it is necessary to make direct connection between the hard wiring and the flexible cord, this shall be done by means of plastic shielded connectors with twin screws.

(5)
The terminations shall be suitable for the type of terminal provided and shall be either compression lugs of appropriate size, or eyelet or crimpled type cable terminations, all of a reputable manufacturer. Shake proof washers shall be used where connection to vibrating equipment is made.

(6)
Under no circumstances shall cable cores be larger than terminal holes. For all single connections, they shall be double or twisted back on themselves and pinching screws shall not be permitted to cut the conductors. Cable shall be firmly twisted together before the connection is made. In no circumstances shall cable be trapped under plain washers as a termination.

(7)
All cables shall be coloured in accordance with the I.E.E Regulations.

(8)
Only two cables shall generally be bunched together at one terminal. In exceptional cases, three cables may be brunched together at one terminal as given on site, but this must meet the approval of the Project Manager.

7.7 
Lighting

(1)
The lighting system shall provide adequate illumination of all parts of the Contract Area.

(2)
Lighting apparatus shall be of top quality, designed to ensure satisfactory operation and service life under all reasonable variations of load, frequency, voltage, and temperature.

7.8
Lighting Fittings

(1)
All light fixtures shown and listed elsewhere in this document shall be provided and installed. The installation of light fixtures shall include all necessary assembling, wiring and erection, and putting to work.

(2)
Fluorescent light fixtures shall be complete with rapid start control gear except where otherwise specified.

(3)
The built-in rapid start ballast units of fluorescent light fixtures shall include radio interference suppressors and capacitors to correct the fixtures’ power factor to a minimum of 0.85. All ballast’s shall be CBM certified and UL listed Class P. incorporating internal-thermal protection.

(4)
All lighting luminaries shall be suitable for power supplied specified with a ( 10% variation in voltage.

7.9   Lighting Switches

(1)
Lighting switches shall be rocker operated, grid type, of 240 volt rating, with at least six amps ratings as specified on drawings.

(2)
All lighting switches shall be as Capital lighting type or approved equipment. All switches shall be of an approved colour.

(3)
Switches shall be one way, two way or intermediate as required and generally where mounted together, they shall be fitted in one box.

(4)
Where switch boxes are galvanised, they shall be fitted with earth terminals.

7.10
   Socket Outlets

(1)
Socket outlets shall be of 250-volt range, 13-amp switch type, with rocker operated switch mechanism for the 240-volt system, and as approved for the 240-volt system.

(2)
Socket outlets for 240-volts general power shall be of standard 3-pin type and that for the 240-volt UPS or computer power of non-standard 3-pin type. Socket outlets shall normally be of switched type, unless stated otherwise.

(3)
Where metal socket outlet boxes are used they shall be galvanised and fitted with earth terminals.

(4)
All socket outlets shall be provided with appropriate and approved type plugs and shall be of 2-gang type unless specified otherwise.

(5)
All 240-volt socket outlets shall be as of an approved colour.

7.11 
Telephone

(1)
All telephone outlet boxes shall be supplied by the Contractor, whilst the outlet devices themselves will be supplied by others.

(2)
The Contractor shall be responsible for the fixing of all telephone boxes.

(3)
 Pull wire of an approved type shall be installed in the telephone conduit system to facilitate wiring by others.

(4)
The Contractor shall assist others with the identification of conduit runs.

(5)
All cables runs and terminations shall be done by others.

7.12  Bounding And Earthing

(1)
Great care is to be taken in bounding and earthing the installation and tests are to be carried out as the work progresses to check the electrical continuity of metal work and earth continuity conductors.

(2) The Contractor shall be responsible for the bonding and earthing of all exposed metal work structural or otherwise, and of the metalwork of any gas or water services, to the earthing termination at the intake position, in accordance with IEE Regulations.

(3) Earth continuity conductors shall not be less than 6mm sq. copper cable Insulated and must be coloured green/yellow.

(4)
Where an earth electrode is required it shall take the form of copper clad steelrods 20mm x 2440 mm driven into the ground at a spacing not less than 2.5 m. The number of rods driven shall be calculated determine according to the soil resistivity at the site to give an earth resistance not exceeding 0.65 meg-ohms.

(5)
The Contractor shall measure earth resistance with an earth megger tester to ascertain that earth resistances are well within specified values in the presence of the Project Manager.

(6)
Concrete Inspection Covers shall be over every earth electrodes and a means shall be provided for disconnecting the bonding cable from every electrode.

(7)
Connection between electrodes shall be carried out in bare stranded copper conductor of a size approved by the Project Manager.

(8)
Connections to the Electrode System from the main earth bar on distribution panels shall be carried out in insulated single core copper conductor Coloured green/yellow of an appropriate size approved by the Project Manager.

(9)
The earthing system shall be discussed with the Project Manager and shall be to his approval.

7.13 
Testings and Commissioning

(1)
Continuity and insulation tests shall be carried out during the installation.

(2)
Before the works are taken over by the Employer, the Contractor shall conduct and pay for all tests specified including tests of:

· All grounding systems

· Earth loop impedance

· Equipment insulation

· Bonding

· Polarity 

· Phase sequence

· Continuity and insulation resistance tests on entire insulation

· Protective devices

· Lighting

· Loading

· Signal circuits and systems

(3)
The Contractor shall carry out the tests in the presence of the Project Manager.

(4)
The Contractor shall provide instruments, meters equipment personnel required conduct the necessary tests during and at conclusion of project.

(5)
The Contractor shall submit test results to the Project Manager within three (3) days after these tests are conducted.

(6)
The Contractor shall give to the Project Managers, in writing 10 days notice of the date after which tests on completion, will commence. Unless otherwise agreed, the tests shall take place within 5 days of the said date on such day as the Project Manager shall, in writing, notify the Contractor.

(7)
The Contractor shall repeat within a reasonable time, the appropriate tests on any portion of the works which had failed to pass the said tests and bear all reasonable expenses to which the Employer may be put by the repetition of the tests.

(8)
The Contractor shall carry out the tests in the following sequence:

1. Visual Inspection

2. Continuity of branch circuit conductors

3. Continuity of protective (grounding) conduction.

4. Earth electrode resistance

5. Insulation resistance – use 1000 V megger.

6. Insulation of site-built and factory-built assemblies

7. Protection by electrical operation

8. Insulation of non-conducting floors walls

9. Polarity

10. Earth fault impedance

11. Earth leakage protective device

12. Phase sequence 

13. Prospective short circuit current to terminal and intermediate equipment.

14. Load Balance:

· Submit,  at   completion   of   work,   a   port   listing  all  phases,  and  neutral 


Currents on relevant panel boards operating under normal load. State hour and date on which load was measures and voltage at time of test.

7.14
     Warranty & Service

1.18.1   The Contractor shall replace or repair without cost to the owner, any and all parts in the entire system covered by this specification due to faulty workmanship, design or materials, for a period of one year from the date of acceptance of the system.

7.15
    Schedules

(1)
Failure of the Contractor to complete and append his authorised signature where required to the schedules forming part of this tender may render his tender liable to non-acceptance.

7.16
    Certificates from Government Agencies

(1)
The Contractor shall submit to the Project Manager the appropriate Certificates of Acceptance/Approval from the relevant Government Agencies on completion of the works.

7.17
   Operation and Temporary Services

(1)
Power or Service cannot be interrupted without the, Project Manager’s written approval. Any power interruption necessary for changeover must be applied for at least 48 hours ahead of time.

(2)
The Contractor will be required to maintain a safe temporary Electric Power Supply in the building throughout the execution of the works.

7.18
   Certificate of practical Completion

(1)
When the Contractor has demonstrated to the Project Manager complete satisfaction that the works are operation as intended within the design limits and tolerances of the manufactures items, the Project Manager shall issue a Certificate of Practical Completion subject to the clearance of any outstanding items or defects within 14 days of the date of the certificate.

(2)
Responsibility for the operation will pass from the Contractor to the Employer or a otherwise agreed with the Project Manager, as soon as all the items have been cleared to the Project Manager’s satisfaction.

7.19
     Certificate of Making Good Defects
(1)
The Contractor shall carry out a through detailed examination of the installation between the eleventh and twelfth month of the defects liability period and shall put right any outstanding defects.

(2)
On completion of such works and on agreement that the Conditions of Contract and Specifications have been met, the Project Manager will issue a Certificate of Making Good Defects.
8 ROOFING AND CLADDING

8.1         Roofing and Cladding Sheets
Sheeting for roof shall be “U” profiled sheeting, 0.5mm thick or ordinary galvanised sheets as supplied by Caribbean Metals Limited, P. O. Box 305, Castries, St. Lucia.  The sheeting being used will be of similar type and profile as that existing on the building and will have to be approved by the Engineer prior to an order being placed.

8.2         Details and Workmanship

Roof sheeting shall be fixed with “Teck” fasteners supplied with the sheets at a spacing of 12 inches apart along the purlins and 18 inches apart for side lap stitching and where flashings overlap sheets.  All side laps are to be sealed with a tape seal mastic or other method and product supplied by the supplier of the sheets.

8.3         Eaves Fillers

Solid eaves fillers shall be of an approved rubber type.

8.4          Flashing 

All necessary flashings shall be aluminium 0.9 mm thick and shall be provided and fixed to produce weather tight structures.  Where necessary flashing shall be moulded to suit the profile of the sheeting and sealed in mastic.

8.5        Waterproofing to Gutters

Waterproofing to concrete flat roofs and gutters shall be by means of Dehydratine 4” bituminous damp proofing as manufactured by Sternson 
Limited, Canada (Local Agents Renwick & Company Limited, Vide Boutielle) or other equivalent material approved in writing by the Engineer, and used strictly in accordance with the manufacturers instructions.

All preparation work, protection etc. recommended by the manufacturer shall be strictly carried out.  In particular, the surface shall be thoroughly clean and dry and all large voids shall be filled.

Roof components must be able to withstand cyclonic winds of 250 km/h.
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