VOLUME 3

TECHNICAL SPECIFICATIONS

CONSTRUCTION & RETROFITTING OF A NATIONAL DIAGNOSTIC FACILITY
SPECIFICATIONS & WORKMANSHIP

          GENERAL MATTERS


Specifications Generally
A
GENERALLY:  These Specifications define the kinds and standards of materials and workmanship to be employed in constructing the Works.  The requirements of the Employer are stated, not only in these Specifications, but also by the information on the Drawings, Bills of Quantities and elsewhere in these Tender Documents.

B
TRADE SECTIONS:  For convenience, these Specifications are arranged into trades sections similar to the Bills of Quantities.  Notwithstanding this however, the entire Specifications shall be held to apply to all sections of the Bills of Quantities.

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

(a)  Suitable for the purposes of the works shown on or   reasonably to be inferred from the Contract    Documents.

(b)  In accordance with good building practice, including the relevant provisions of current specific Standards and Codes of Practice.

D
WORKMANSHIP:  All work shall be carried out by and under the close supervision of experienced tradesmen, skilled in the particular type of work.

E
SERVICE RUNS:  Make adequate provision for services.  Wherever possible ducts, chases and holes shall be formed during construction rather than cut.  If it is necessary to cut for services, this shall be to the minimum necessary.

F
SAMPLES:  Where samples of products or materials are requested submit samples or other evidence of suitability.  Do not confirm orders or use materials until approval is given.  Retain approved samples on site for comparison with products and materials used in the works.  Where different colours, patterns or textures are available, submit a full range of samples.

G
FIXINGS:  Fixings for materials and components which are exposed to the weather shall be of a corrosion resistant material.  On no account shall wooden plugs be used in the works.

H
MANUFACTURER'S INSTRUCTIONS:   Unless otherwise instructed, comply with the latest version of the manufacturers printed instructions and recommended method of installation.

J
DISCREPANCIES:   Any discrepancy or ambiguity found in the Drawings, 

Specifications, Bills of Quantities or other part of the Tender Documents shall be called to the attention of the Architect who will issue the appropriate instructions.


Materials and Goods Generally
K
MATERIALS GENERALLY:  Ensure that the whole quantity of each product and material required to complete the work is of consistent kind, size, quality and overall appearance.  Handle products with care to ensure that they are not damaged when incorporated in the works.

L
PRODUCTS TO BE NEW:  All materials and goods shall be new unless otherwise specified.

A
PROPRIETORY MATERIALS AND GOODS: Where materials and goods are specified to be from a particular manufacturer, the Contractor may be permitted to substitute materials or goods from an alternative manufacturer provided that he obtains the prior written consent of the Architect.  It is a condition of such consent that the Contractor will provide to the Architect in writing at least 28 days prior to the date when he desires consent. Sufficient technical and other information relating to the materials and goods are required to enable the Architect to make an informed decision as to the suitability of the proposed alternatives. The proposed alternatives will provide substantially equal or higher quality than the proprietary materials or goods which have been specified.  


Equivalency of Standards and Codes
B
EQUIVALENCY OF STANDARDS AND CODES: Wherever reference is made in the Contract, to specific standards and codes to be met by the goods and materials to be furnished, and work performed or tested, the provisions of the latest current edition or revision of the relevant standards and codes in effect shall apply, unless otherwise expressly stated in the Contract.  Where such standards and codes are national, or relate to a particular country or region, other authoritative standards that ensure a substantially equal or higher quality than the standards and codes specified will be accepted subject to the Architect’s prior review and written consent.  Differences between the standards specified and the proposed alternative standards shall be fully described in writing by the Contractor and submitted to the Architect at least 28 days prior to the date when the Contractor desires the Architect’s consent.  In the event the Architect determines that such proposed deviations do not ensure substantially equal or higher quality, the Contractor shall comply with the standards specified in the documents.

Abbreviations
C
ABBREVIATIONS:  The following abbreviations are used in the Tender Documents:

BS.
British Standards Institution 

CP.
BS. Code of Practice

n.e.
Not exceeding

Dia.
Diameter

No.
Number

Kg       Kilogram (weight)
M2
Square Meters

M3
Cubic Meters

M
Linear Meters

KG
Kilogrammes

           SMM
Standard Method Of Measurement

DEMOLITION  

A
GENERAL 

The dimension, areas etc., given in connection with the "Spots' 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.


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


The Architect reserves the right and shall be at liberty to temporarily suspend the demolition works or any other works or particular section of the same at any time should it be deemed expedient to do so.

B
Clearing

The Contractor shall demolish, break up and remove all structures and superficial obstructions on the site as instructed by the Architect.

C
Abandoned Services

All abandoned services in or around the existing building obstructing the Works shall be taken up and removed from site.  Any remaining pipes, ducts and drains shall be plugged with concrete.

D
Abandoned Pits, manholes etc.

Unless directed otherwise by the Architect all abandoned tanks, manholes etc., not required in the Works shall be emptied and demolished.  After demolition the void shall be promptly filled and compacted.

E
Existing items to be Re-used

Existing items which are to be re-used shall be removed, cleaned and stored in such a manner that no damage is caused to them to impair their re-installation and re-use.


Where the absence of care, results in damage, the Contractor shall carry out repairs at his expense to the satisfaction of the Architect.


If repairs are deemed to be impracticable the Contractor shall provide replacements at his expense.

F
Existing Features

All existing structures, pavings, services and other features which are not to be demolished, dismantled, removed or otherwise dealt with shall be protected from damage and upon completion of the works shall be handed over in a proper state to the satisfaction of the Architect.


When paving, structures, services, etc., are damaged by the Contractor the same shall be made good at the Contractor's expense and to the satisfaction of the Architect.

G
Method of Demolition
The method of demolition shall be submitted to the Architect for consideration in adequate time before demolitions are due to begin.  Any approval given will in no way relieve the Contractor of his contractual obligations.

A
Disposal of Materials

Materials arising from demolition which are to be handed over to the Employer or other Authorities shall be stored on the Site in a manner approved by the Architect until they are collected or delivered to a location within the Site as directed by the Architect.


All materials arising from demolition and Site clearance which are surplus to or unsuitable for use in the works shall become the property of the Contractor and shall be removed from the Site.

B        EXCAVATIONS AND EARTHWORKS


General


The excavation is to be carried out to the line and levels shown on the drawings or to such other dimensions as the Architect or his representative may supply.

Before commencing excavating or filling, the Contractor and the Architect shall jointly survey the area and the ground levels on the site.


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 Architect and under expert supervision.


The water level in the ground shall be ascertained before any pumping operations are started on the site at the Contractor’s own costs.


Excavations to be kept free from water, by pumping before concrete is deposited.  Excavations to be kept from water by pumping,, bailing or temporary drainage.

C
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 excavation should include for excavating in any material which may be found, except rock and block or concrete foundations or 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. 

D
Returned, Filled and Rammed

The excavated materials to be returned, filled and rammed shall be selected and backfilled in layers not exceeding 225mm thick including watering if required.


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

E
Level and Ram

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

F
Disposal of Excavated Materials

Surplus excavated material is to dispose of at a location approved by the Architect.

A
Hardcore Filling

The hardcore is to be an approved dry concrete or stone, free from dust or foreign matter and graded to pass a 75mm ring and is to be well consolidated to the required thickness by mechanical rolling or tamping to the required levels and finished thickness and the top surfaces are to be blinded with fine material or ballast aggregate to a level or even surface to receive concrete.

B
Damp-Proofing

Damp proofing is to be approved by the Architect.  Horizontal damp proofing shall be minimum 500 gauge polythene or similar.

C
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.

D
Subterranean Treatment for Termite

The Contractor shall treat the building area to prevent penetration to the building by termites.  The Contractor shall notify the Architect in writing of source of manufacture, and the trade name of the proposed compound for use.  The treatment shall be applied in accordance with the manufacturer’s printed instructions in three phases as follows:-

(a) To soles and sides of dry foundations, trenches and pits immediately prior to building.
(b) To consolidate surfaces of compacted blinded hardcore prior to damp-proof membrane.

(c) Upon completion of the building, the final site clearance, and a perimeter strip 1500mm wide all round the building.

A complete chemical barrier severing connection between the building and the soil shall be obtained.

Before payment for the above work shall be made, the Contractor shall obtain a five-year warranty certificate in the name of the Employer.

CONCRETE WORK

E
General

Concrete shall comply with the requirements of BSCP 110.

A competent person shall be employed by the Contractor whose first duty shall be to supervise all stages of the planning and execution of the concrete works.

A well-qualified, experienced and competent foreman shall be in charge of all concrete work.

Where concrete is to remain visible, it shall be cast in wrought formwork.

Where concrete is to be subsequently covered up it may be cast in sawn formwork.

A
Water

Water shall be fresh, portable water from the mains and kept free from impurities.  Where quality of a supply is doubtful, the water shall be tested in accordance with B. S. 3148, Tests for Water for Making Concrete.

B
Cement

The cement generally shall be Ordinary Portland Cement to B. S. 12 (OPC) or an approved alternative.
The type of cement used for any portion of the works shall be that specified on the drawings.

Cement shall contain not more than 0.6 percent equivalent sodium in order to minimize possible alkali aggregate reactivity.

Cement shall be delivered to site in sound, properly secured bags with an unbroken seal.  Each bag shall be marked with the brand name, cement type and number of consignment.

Cement shall be stored in a shelter having a floor raised not less than 150mm above surrounding ground and approved by the Architect as being suitable for the storage of cement and affording adequate protection from the weather and moisture from any source.  It shall be used as soon as possible after delivery and shall be so stored that it can be used in the order in which it is delivered.

Cement shall be delivered in quantities sufficient to ensure that there is no suspension or interruption of the work of concreting at any time. Any cement that shall have become infuriously affected by damp or other cause shall at once be removed from site.

C
Admixtures

The use of calcium chloride or of admixtures containing calcium chloride will not be permitted under any circumstances whatsoever.

If the Contractor wishes to use an admixture, he shall state the purpose of the admixture, dosage and the precautions to be taken to ensure correct dosage and dispersal.  He shall also state the active chemical ingredients.

Trial mixes shall be made and tested to ascertain the correct dosage of admixture and any necessary adjustment to the mix proportions.  Additional tests shall be made to ascertain the effect of under and over dosages with a view to establishing the permissible variation from the nominally correct dosage.

D
Movement Joint Filler, Sealing Compound Builder Paper and Polythene Sheeting

Movement joint position shall be as shown on the drawing.  Filler shall be”Flexcell” bitumen impregnated fibre and or other approved.  Joint sealing compound shall be Expandite Expaflex 800 two component electrometric adhesive resin sealant or other equal and approved.

Building paper shall be waterproof building paper complying with BS 1241 class B1 paper laid with 12 laps Polythene sheeting shall be 500 gauge of approved manufacture and laid with 300mm laps, all laps double welded.

A
Mix Proportion

The Contractor shall design concrete mixes following the recommendations contained in the publication “Design of Normal Concrete Mixes”, published by the United Kingdom Department of the Environment or a similarly authoritative document approved by the Architect.

The various classes of concrete shall be in accordance with the following table:-

[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 )    


[image: image2.emf]    CLASS    NOMINAL SIZE  OF AGGREGATE  INCHES  MINIMUM  CEMENT  CONTENT  LBS/CUBIC  YARD      NOMINAL MIX  CUBE ( 150MM)   STRENGTH AT 28  DAYS LBS PER  SQUARE INCH    (P. S. I.)   4500/3/4   3750/3/4   3750/1/2   3000/3/4   3000/1/2   1500/1 1/2   1000/1 1/2   900/1 1/2  ¾   ¾   ½   ¾   ½   1 1/2 (al l in)   Ditto   Ditto  880   660   770   660   770   600   600   600  1 : 1 : 2   1.1   1/2 : 3   1 : 1 1/2 : 3   1 : 2 : 4   1 : 2 : 4   1 : 6   1 : 8   1 : 12  4500   3750   3750   3000   3000   1500   1000   900    


A
Testing Concrete in the field

The Contractor shall supply all the necessary apparatus complying with B. S. 1181 for testing the concrete in the field.

a. Workability.  The workability of the concrete shall be determined and checked when directed, by means of a slump test or a compaction factor test as directed, using the appropriate apparatus and methods as directed in Part 2 or Part 3 of B. S. 1181.

b. Testing Specimen where and when directed, the Contractor shall prepare, store and cure 6 inches cube all in accordance with Part 7 of B. S. 1181.

For nominal mixes six cubes shall be prepared in the case of Portland cement concrete, three for test at seven (7) days and three for test at twenty-eight (28) days.

These cubes shall be made using placed material at the time of concreting and shall be representative of three different batches.

For design mixes a sample shall be taken at the mixer on eight separate occasions during each of the first five days using a particular grade of concrete and thereafter at least one sample shall be taken each day that particular grade of concrete is made.  For each sample of Portland cement concrete, two cubes shall be made, one cube for test at seven (7) days and one for test at twenty-eight (28) days.

The Contractor shall label and deliver all cubes to the testing stations for testing and pass on the results of such tests to the Architect.

Quality of Specimens.  For nominal mixes, the appropriate strength requirement at each age shall be considered to be satisfied if none of the strength of the three cubes is below the specified minimum cube strength or if the average strength of the three cubes is not less than the specified minimum cube, strength and the difference between the greatest and least strength is not more than 20 percent of that average.  

For the designed mixes the test results are mainly required to ascertain whether the adjustment of the mix proportions is a requirement when statistically examined.

However, the appropriate strength requirements will not be considered to be satisfied if any of the strengths of the cube is below 80 percent of the specified works cube strength.

If the appropriate strength requirements are not satisfied, the Contractor will be required to cut out and reconstruct all work represented by the test specimens at his own expense, always provided that the Architect may first permit further tests at the Contractor’s expense, to prove the quality of the deposited concrete.

Any consequent delay shall not relieve the Contractor of his responsibility with regard to completion within the time limit specified.

A
Water/Cement Ratio

The Water/cement ratio of the amount mixed shall be the minimum required to give adequate workability of the concrete.

B
Mixing Concrete

Concrete shall be mixed by purpose-made, power driven concrete mixer.  Hand mixing of concrete will not be permitted.  The mixers shall be sufficient in size or number to maintain the rate of production required for the works.

A stand-by mixer shall be provided in good working order so that the rate of production can be maintained despite the failure of any one mixer.

Where admixtures form part of the mix, they shall be fully dissolved into the mixing water in the drum prior to the addition of any other materials.

Each batch shall be mixed until the concrete is uniform in colour and consistency and for not less than three (3) mixtures, which shall be measured from the time when all the solid material is in the mixing drum.  All the mixing water shall have been introduced before 25 percent of the mixing period has elapsed.

The contractor may submit a manufacturer’s specification for any machine he proposes to use if the mixing times etc. is at variance with the foregoing.

No further water shall be added to the mix once it has left the mixer.  Any concrete which has been partly-set or too stiff to compact properly shall be discarded.

The aggregates shall be kept, as far as possible, at constant moisture content.  The water added to the mix shall be adjusted to take account of the moisture content of the aggregate.

Water shall be measured by volume.  When water is to be introduced manually, it shall be measured as a number of full containers of water.  The size of the container shall be as large as practicable.  The practice of filling to a mark will not be permitted.

The use of different types of cement together shall not be permitted.

The mixer and associated batching and placing equipment shall be thoroughly cleaned out at the end of each day’s work and immediately before changing type of cement.

A
Transport and Placing of Concrete

The concrete shall be transported from the mixer to the position of placing quickly and in such a way that segregation does not occur.

The time between mixing and placing shall not exceed ten minutes except where purpose-made agitator/transporters are employed when this time may be extended to forty minutes.

The Contractor shall take precautions to ensure that the temperature rise of the concrete is minimized.

Concrete shall not be placed when the air temperature exceeds 38 degrees C.  The temperature of the concrete at the time of placing shall not exceed 29 degrees C.  The temperature of the concrete shall not be allowed to exceed 32 degrees C before it achieves a cube crushing strength of 20.7 N/mm2.

Before any concrete is placed, an inspection shall be made to ensure that no dirt, shavings, loose stones, etc., have been allowed to remain in or about the formwork.  Existing concrete shall be treated as described later and well watered so that no water is sucked from the new concrete. Formwork and reinforcement shall also be well watered immediately prior to placing the new concrete.

No concrete may be placed until the preliminary work of tying reinforcement, blocking up, fixing and oiling shuttering (including temporary stop ends) has been completed.  

The Engineer and Architect shall be informed in good time of the anticipated start date and time of concreting in order that they may inspect the work at that stage.  Any work required by the Architect shall be completed before placing any concrete.  Any inspection or lack of inspection by the Architect shall not relieve the Contractor of his responsibility to construct the Works in accordance with the drawings and specification.

Concrete shall be placed gently into position to avoid segregation and not allowed to fall freely from a height greater than 1800mm.  Chutes, slides, tremie pipes, etc., as appropriate, shall be used to ensure this.

The concrete shall be deposited in such a manner and position as to ensure that a minimum of horizontal movement is required.  Any horizontal distribution required shall be by shovel or same similar means.  The use of vibrators to move concrete horizontally will not be permitted.

Beams or lintels, slabs and the like shall first be cast to full depth at one end and the reminder of the concreting shall progress on as steep a plane as possible.

Once concreting of any section has commenced, no cessation of the work will be allowed until concreting of the section is complete.  The Contractor shall so organize the work that, during scheduled breaks, relief gangs are employed to ensure that concreting is continuous, irrespective of how short the duration may be.

Great care shall be taken to ensure that reinforcement and embedded structural steel is not displaced during concreting or disturbed after the initial set has taken place.

B
Compacting of Concrete

The concrete shall be vibrated until the section is a solid mass entirely free from voids and cavities.  Care shall be taken to ensure that excessive vibration does not occur.

Vibrators shall be operated by skilled personnel only who shall ensure that vibrators are not allowed to come into contact with the reinforcement, shutter ties or shutter faces.

There shall always be on site sufficient spare vibrators and power operators to enable work to continue in the event of a breakdown.

C
Curing

Concrete shall be kept continuously wet for a period of seven days and shall be protected from the harmful effects of weather particularly direct sunlight, large daily temperature variations and wind.

Curing may be effected by any method approved by the Architect so complying with the foregoing provision.

The concrete must not be loaded or otherwise worked on until this period of curing is complete or the concrete has reached an adequate strength, whichever comes later.

A
Defective Concrete

Regardless of the test results, any concrete which, in the Architect’s opinion, is excessively honeycombed or in any other way defective shall be liable to rejection.

Minor defects apparent on stripping the shuttering must be made good at the Contractor’s expense.  No such remedial work may be carried out until the Architect has inspected the defect and approved the proposed treatment.

Work which has not been previously inspected but which shows signs of maltreatment shall be liable, at any time, to rejection as defective work.

B
Reinforcement

Steel reinforcement shall comply with the requirements of:

BS 4449  -  Hot rolled steel bars for the reinforcement of concrete.

BS 4461  -  Cold worked steel bars for the reinforcement of concrete.

Cutting and bending shall be in accordance with BS 4466 bending dimensions and scheduling of bars for the reinforcement of concrete.

Bar schedules may be provided by the Architect.  The Contractor shall ensure necessary bars are correctly bent as required by the drawings.

Bar bending shall be in accordance with BS 4466.  The temperature of the steel shall be within the range 5 degrees C to 100 degrees C at the time of bending.

Incorrectly bent or misshapen steel shall not be re-bent or straightened, but be rejected and removed from the site.

All reinforcement shall be stored not less that one (1) foot clear off the ground, be protected from the weather and be adequately ventilated throughout the storage period.

All reinforcement shall be free of loose mill scale, loose rust, dirty, oil, grease, paint or other substances liable to affect the steel or concrete chemically or the bond between steel and concrete.

Reinforcement shall be secured against displacement outside the specified limits.

These limits are:

Cover - The specified nominal cover plus 5mm, minus 0.0mm.

Spacing - The specified nominal spacing plus or minus 10% between individual bars.  The overall width of a group of bars shall be (number of bars in the group minus one)  x  (nominal spacing) plus or minus 25mm.

Cover to the reinforcement in an element shall be that specified on the drawings.

Cover shall be maintained using purpose-make plastic or concrete spacers.  Plastic spacers shall be of approved proprietary manufacture.  Concrete spacers shall match the surrounding concrete in strength, durability and appearance so far as is possible.
Supporting chairs for the top reinforcement in slabs and the like will not be detailed on the drawings.  The Contractor shall provided such support for the top steel as may be required to secure it within the allowable limits of displacements.

Intersecting bars shall be tied together with 19 SWG diameter soft iron wire.  They shall be tied at every intersection if the spacing exceeds 300mm in both directions, at alternate intersection otherwise.  Projecting ends of tying wire shall not encroach into the concrete cover.

Laps and joints shall be made only by the method specified and at the position shown on the drawings.

Welding of rod reinforcement will not be permitted.

A
Form work

The formwork shall be sufficiently rigid and tight to prevent loss of grout or mortar from the concrete at all stages and for the appropriate method of placing and compacting of the concrete.

Formwork (including supports) shall be sufficiently rigid to maintain the forms in their correct position and to correct shape and profile so that the final concrete structure is within the limits of the dimensional tolerance specified.  The supports shall be designed to withstand the worst combination of self weight, formwork weight, formwork forces, reinforcement weight, wet concrete weight, and construction and wind loads, together with all incidental dynamic effects caused by placing, vibrating and compacting of the concrete.

The formwork shall be so arranged as to be readily dismantled and removable from the cast concrete without shock, disturbance or damage.  Where necessary, the formwork shall be so arranged that to soffit form, properly supported on props only, can be retained in position for such period as may be required by maturing conditions or specification.

Formwork shall be provided with washout holes so that it is possible to remove any accumulations of dirt, shavings, loose stones, etc., quickly and easily immediately prior to placing concrete.

Rates included in concrete work shall be exclusive in erecting, adapting and dismantling of formwork.

Wrought formwork shall be made from closely jointed smooth boards of approved material.  The following blemishes are permitted:-

(a) a slight imprint of the grain on timber boards.

(b) an indication of the joint between boards but not an indication by loss of grout at the joint.

(c) small blemishes due to entrapped air or water.

The surfaces shall be free from voids, honeycombs or other large blemishes.

The formwork surface in contact with concrete shall be treated with approved mould oil which shall not be allowed to come into contact with the reinforcement. 

Holes, mortices, chases and the like shall normally be formed by the provision of suitable inserts at the time of casting the concrete.  In no case shall they be formed in the hardened concrete without the Architect’s prior approval.

All formwork shall have its surface scrapped, smooth and clean before re-use.  Any damage to the formwork shall be repaired before re-use.

No formwork shall be struck less than forty eight (48) hours after the completion of concreting.

The top surface of beams and slabs shall have a departure not exceeding 6mm when measured under a 3m straight edge with no abrupt departure at any point.

A
Precast Concrete Lintels and Sills, etc

The concrete lintels hereafter described as “Precast” may alternatively be cast insitu and the Contractor is to allow in his prices for the method of construction he selects.

All precast concrete shall be thoroughly consolidated and casting is to be assisted by vibration or mechanical tamping.  All arises shall be clean and sharp and the exposed surface shall be plain, true and free from all blemishes.

B
Holes and Mortices

Holes and mortices for pipe fittings and like are to include for any necessary formwork and making good.

BLOCK WORK

A
Blocks

Precast blocks, unless otherwise specified shall be hollow blocks complying with B. S. 6073.

The co-ordination size of blocks shall be 400 x 200 or 450 x 200 nominal or face and the full nominal thickness stated.  All blocks shall be in a dry and properly cured state when delivered to the site.

Generally, blocks shall have an average compressive strength of not less than 10.5N/mm2 except for internal non-loadbearing walls which may have an average compressive strength not less than 7N/mm2.

The Contractor shall submit samples of the blocks he proposes to use to the Architect for approval together with the name of the manufacturer of the blocks.

B
Cement

The cement unless otherwise specified is to be ordinary Portland cement and is to conform in all respects to BS 12.  Other approved cement shall be accepted.

C
Aggregate

The aggregates used in the manufacture of blocks shall be clean and free from deleterious matter.  The aggregate used shall be one or more of the following types:-

(a) Natural aggregate (sand, natural gravel, crushed stones) complying with the requirements of BS 882 or equivalent.

(b) Other materials including expanded clay, expanded shale and vermiculite, provided that such aggregates are not harmful to the concrete and do not contain undesirable ingredients in sufficient quantity to effect adversely the strength and durability of the blocks or to attach any reinforcement or metal which may be used in conjunction with the blocks and also provided that the resulting blocks comply in all other respects with the requirement of the Specification.

D
Water

Water shall be free from matter harmful to concrete and its reinforcement, and also from substances likely to cause efflorescence in the blocks.

E
Mortar

The cement mortar is to be composed of one part of cement to three parts of sand by volume.

All mortar is to be mixed in such quantities as may be required from time to time.  No water is on any account to be added to any mortar after it has once been mixed apart from the small quantities by the Mason (block layer) himself as he uses the mortar.  No mortar is to be used or mixed up with any other after it has begun to set.

All internal pointing to blockwall is to be executed with neat recessed bucket handle joints as the work proceeds.  Joints of block work to be rendered shall be thoroughly raked out to form a key.

A
Storage

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

B
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.

C
Chases and Reveals

All chases, holes through walls, etc shall be made good with mortar.

D
Reinforcement at Opening

Blockwork adjacent to openings corners and open ends shall have one cavity filled solid with cement (1: 2: 4) mix, well rammed and reinforced with one 10mm diameter mild steel rod.

E
Junction with Reinforced Concrete Work

Blockwork shall be tied at its junction with vertical concrete work with 24 gauge metal lathing 450mm long set into the concrete and built into every third course of block work.

RUBBLE WALLING AND MASONRY

F
Rubble Walling

Rubble walling shall be solidly built in cement – sand (1: 3) mortar with the joints recessed 6mm and the work left free or mortar stains on exposed faces.  Care should be taken in the selection of stones to ensure that joints are of minimum width.  The Contractor is to take care that no voids are left in the wall.

All work is to be kept clean as the work proceeds.

The Contractor shall submit samples of the stones he proposes to use to the Architect for approval together with the name of the suppliers.

G
Cement

The cement unless otherwise specified is to be ordinary Portland cement and is to conform in all respects to Bs 12.  Other approved cement shall be accepted.

A
Water

Water shall be free from matter harmful to concrete and its reinforcement, and also from substances likely to cause efflorescence.

B
Mortar

The cement mortar is to be composed of one part of cement to three parts of sand by volume.

All mortar is to be mixed in such quantities as may be required from time to time.  No water is on any account to be added to any mortar after it has once been mixed apart from the quantities by the mason himself as he uses the mortar.  No mortar is to be used or mixed up with any other after it has begun to set.

ROOFING AND CLADDING

C
Roofing and Cladding Sheets

Sheet metal roofing shall be appropriate galvanized high tensile steel, factory coated with polyvinyl fluoride paint finish.

The sheeting shall be to the profile, thickness and colour specified as per the PVF Caribbean Metal Sheeting or an equally approved source.

Fixing of the roof sheets shall be by means of self tapping, self drilling screws having integral rubber seal                and a large hex washer head to match the colour of the sheets, as specified by the manufacturer.

All side laps shall be stitched at 450mm centers using self tapping screws. Side laps in slopes under 15 degrees shall be sealed using tap seal mastic or other method recommended by the manufacturer and approved by the Architect.

Flashings shall be machine fabricated and shall match the roofing system in all respects. Site bending of flashings shall not be permitted.

D
Details and Workmanship

All details and workmanship shall be in accordance with the manufacturer’s printed instructions.  

E
Eaves Fillers

Solid eaves fillers shall be of an approved rubber type.

F
Flashing

All necessary flashings shall be aluminum 0.63 mm thick and shall be provided and fixed to produce weather tight structures.  Where necessary flashing shall be molded to suit the profile of the sheeting and sealed in mastic.

A
Waterproofing to Exposed Concrete Surfaces

Waterproofing to concrete flat roofs and gutters shall be by means of  “Tremco Vulken 801  heavy duty aluminized roof coating” (or equally approved) to be applied with a medium nap solvent resistant roller at a rate of 0.80 sq meter/ liter ( 355 F/ gal) yielding 45 wet mil (1.14 mm) or as per the manufacturer’s specifications.

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.

B
Protection

All materials shall be stored on the site on timber bearers clear off the ground and corned at all times with tarpaulins to prevent entry of water.

C
Fixing of Roof Material

Roof materials shall be fixed in accordance with the manufacturers printed instructions.

CARPENTRY

D
Timber Qualities

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.

E
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.

F
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. 

G
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.

A
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.

B
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 meters of their length.  The struts shall be in accordance with BS 5268.

C
Priming

All timber that is to be painted shall be knotted and primed in the workshop.

D
Prices for Carpentry

The prices for all carpentry are to include for all frames, trimmings, borings, sinking, notching and fitting, fixing bolts, straps, etc., dovetailed and scarfed joints and other sundry labour of a like nature.  Prices for soft wood not exceeding 6sq. mm in cross sectional areas to include for all short lengths, fitted ends, miters, housings, etc.

JOINERY

E
Timber Quality

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.

F
Timber Species

Timber for external joinery shall be cedar (prime grade) or other approved. Timber for internal joinery shall be Douglas fir, pitch pine, cedar or other approved.

G
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. 

A
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.

B
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.

C
Joinery Work

The standard of workmanship for joinery work shall be in accordance with BS 1186:  Part 2.

All arises shall be slightly rounded unless shown otherwise on the drawings.

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 for which lead holes shall be bored.  Brass screws shall be used for fixing hardwoods, the heads being let in and filled with topping of a colour to match the wood.  Where members are removable or if shown on the drawings, brass cups may be used and the screws left exposed.

Built-in joinery shall be set plumb and true and shall be protected from damage or displacement by subsequent operations.

D
Joinery Fabrication

All necessary mortising, tenoning, grooving, matching, tonguing, housing, rebating and other work shall be carried out as necessary for correct jointing.  All metal plates, screws, nails and other fixings shall be provided as necessary for the proper execution of the work.  All work shall be carried out as necessary for the proper construction of all framing, linings, etc., and for their support and fixing in the building.

E
Shrinkage

The arrangement, jointing and fixing of all timber work shall be such that shrinkage in any part and in any direction shall be compensated in the joints, and shall not impair the strength and appearance of the finished work, and shall not cause damage to adjacent materials or structures.

Provisions shall be made at all connections between the joinery work and the building carcass to allow for irregularities and settlements or other movements.

F
Exposed Faces

All timber that is to be exposed in the finished surfaces of joinery work shall be planed on the appropriate faces.  All specified sizes for joinery are nominal and are subject to an allowance of 3mm for each wrought face except where finished sizes are specified.

G
Fixing to Walls

All joinery work described as fixed to concrete or walls shall be fixed by screws to approved proprietary plugs made of preserved fibre.  Holes for plugs shall be drilled in accordance with the manufacturer’s recommendations.

A
Frames

Frames shall be securely fixed to the building carcass, using galvanized metal anchors or by another approved method and, where necessary, temporary bracing shall be used.

B
Sealing around Frames

Frames and built-in timber shall be bedded in 1: 3 cement/sand mortar which shall be troweled at an angle of 45 degrees all round, so that the gap is completely sealed.

C
Bedding Surface

All bedding surfaces and timber shall be thickly coated with approved protective paint.

D
Doors Generally

Door shall be as described on the drawings.

E
Priming
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.

F
Ironmongery

No ironmongery, with the exception of hinges shall be finally fixed until the latches, handles and other ironmongery are to be well oiled and left in perfect working order at the completion of the contract.

STRUCTURAL STEEL WORK

G
Consulting Engineers

Structural Steelwork shall be designed and supervised by a Consulting Structural Engineer under the overall direction of the Architect.

H
Standards of Construction

Structural Steelwork and testing shall comply with the relevant clauses of BS 449.

J
Dimensions of Steel Members of Existing Market

The Contractor shall take the dimensions from the site and he shall verify all dimensions given on the drawings before the work is put in hand.

K
Damages to Existing Steelwork

Any damage to materials on the site due to inadequate precautions being taken during the erection of the steelwork shall be made good to the satisfaction of the Architect at the Contractor’s expense.

L
Painting Steelwork

Before priming or painting the works the steelwork shall be cleansed of mill-scale, rust, oil, welding slags and flux residue and shall be dried immediately before priming.

For joints with high strength friction grip bolts, the contact surfaces shall be left unprimed, but special care shall be taken after assembly to paint all edges and corners near the joint together with bolts, heads, nuts and washers to prevent the ingress of moisture.

For joints made with other bolts and rivets the contact surface shall be given one coat of priming paint, and for shop connection the contact surfaces shall be brought together while the paint is still wet.

For welded connections, where the contact surfaces are not completely sealed, the contact surfaces shall be primed within 50mm of the edges that are to be welded.

The primer shall be touched up with similar primer, if damaged by subsequent handling.

Painting of structural steelwork after fabrication and erection is measured in these Bills of Quantities in accordance with the SMM clause W 6 of the “Painting and Decoration” work section.

A
Fabrication by Specialist Firm

Structural Steelwork for the new work shall be fabricated and erected by a nominated Sub-Contractor.

METALWORK

B
Scope

The section shall cover all metal work not covered under “Structural Steelwork”.

C
Fabrication

Fabrication drawings and full details of steelwork fixtures and fittings shall be submitted for the Engineer’s approval before fabrication.  Fabrication shall comply with the requirements of BS 4360 and BS 449.  All sharp edges shall be removed from holes and cut faces.

Welded fabrications which are to be subsequently galvanized shall have continuous welding in order to avoid crevices.  Tubular construction which is to be galvanized shall be provided with vent holes in positions subjected to the Engineer’s approval.

D
Mild Steel

Where steel for fixtures and fittings is described as “mild steel” it shall be graded 43 steel to BS 4360.

E
Wrought Iron

Wrought iron shall comply with BS 51 grade C.

F
Galvanized Steel

Stainless steel for fixtures and fittings shall normally be grades 316 S16 to BS 970: part 1.

G
Galvanizing

Where fixtures and fittings, including all steel bolts, nuts and washers, plates, brackets, etc., are described as “galvanized” they shall be hot dip galvanized to BS 729 in accordance with Section 3300.

A
Treatment of Exposed Welded Areas

Where welding of exposed parts has been carried out after galvanizing, the affected area shall be treated as specified in Section 3300.

B
Horizontal Sliding Windows

Windows shall be horizontal sliding as shown on the Drawings and shall be made from mild steel.  Mullion and fixing details shall be capable of withstanding the wind loading.  Windows shall be fixed in accordance with the Manufacturer’s instructions.

C
Other Windows

Other windows shall be anodized aluminum windows shall be fixed in accordance with the Manufacturer’s instructions.

D
100g Fixing Bolts

Fixtures and their fixings into concrete shall be designed wherever possible so that bolts are not subject to direct tension.  Where direct tension is unavoidable substantial anchor plates or the equivalent shall be provided in the concrete structure.


Bolts may be:-

(i) expanding anchor type

(ii) bonding fixings using resin based grout/mortar

(iii) cast in fixing type

Resin based fixings shall be tested in accordance with BS 5080: part 1

Unless otherwise shown on the Drawings bolts shall be of mild steel, galvanized to BS 729.  Plated bolts will not be accepted.

The components of an expanding anchor or cast-in fixing type bolt shall be of equal materials so that bi-metallic corrosion is avoided.

E
Holes for Bolts

Where directed by Engineer holes for bolts in concrete and masonry shall be drilled insitu using approved equipment and care shall be taken that the diameter and depth of holes drilled shall be suitable for the bolts and fixings and in accordance with the recommendations of the manufacturers where proprietary fittings are used.  Holes shall be carefully cleaned and blown out before the fittings are inserted.  Alternatively, holes may be formed when casting concrete.

F
Positioning of Holding down Bolts

The Contractor shall ensure that no holding down bolt or hole for any bolt shall be within 15 mm of any reinforcing bars in the supporting structure.

A
Inserts for Fixing

Any proprietary inserts for bolts or other fixings shall be of a material and of a type approved by the Engineer and used in accordance with the manufacturer’s recommendations.  Blocks and strips to be cast into concrete members shall be of an approved material, other than timber, which will not rot or otherwise deteriorate and be of a dovetail section to key into the concrete.

B
Welding

All welds shall penetrate the full depth of the metal using metal-arc process.

Where hollow sections are used the welds shall continue completely around the sections to be jointed.

Where gates are to be welded, these shall be inspected by the Engineer before welding begins.

C
Painting at Works

Where work is described as primed after fabrication, the Contractor shall give the Engineer at least 48 hours notice, so that he may, if he so wishes, inspect and approve the work before priming commences.  No work shall be primed before primed before the Engineer approval is obtained. 

Where described as primed at works, metal work shall be freed of rust, mill-scale welding flux residue and shall be primed before the Engineer approval is obtained.

The primer shall be touched up with similar primer if damaged by subsequent handling.

PLUMBING

D
General – Layout of Installation

The Contractor shall carefully consider the layout of the whole piping system for the Contract, but the Engineer’s and Local Authority’s permission shall be obtained before proceeding with the work.

E
Fixing of Brackets, Clips etc.

Where pipe brackets, clips or holder batts are described as fixed to walls or soffits, the prices shall include for fixing to either timber or reinforced concrete or block work surfaces.

F
Bylaws

The whole of the Plumbing Installation shall comply with the relevant regulations and bylaws of the Local Authority concerned and shall be executed to the satisfaction of the Engineer and Local Authority.

G
Setting Out

The position of all pipe runs including joints and connections shall be agreed with the Engineer before work is commenced.

H
Plastic Pipes and Fittings

PVC pipes for use as rainwater and soil and waste pipes shall where relevant comply with the provisions of Bs 4346 part 1 and BS 3505.  Fittings shall be of the solvent-weldable type.  Traps shall comply with the provisions of Bs 3943.  Brackets and clips shall be of non ferrous metal or PVC coated steel.  The corresponding ASTM reference is D 2665 – 67.

A
Joints Generally

All joints shall be perfectly smooth inside without excrescencies.

B
Bends and Tees

All bends shall be sweep bends or easy right-angled bends.  No elbow shall be used on rainwater or sanitation pipes.  All tees shall be pitcher tees.

C
Testing

The Contractor shall as required from time to time to suit the progress of the building work air-test the plumbing and internal drainage in sections, to the satisfaction of the Engineer.  At the completion of the works all soil pipes and branches and waste pipes and other parts of the internal drainage works connected directly to any sewage drain or sewage drain ventilation pipe or soil pipe, shall be subjected to a water test and be proved capable to resisting a pressure of 1500mm head of water and the Architect may also direct that smoke or any other testing be applied to any other parts of the drainage or ventilating system as he thinks desirable, and everything necessary for these tests shall be supplied by the Contractor.

D
Cleansing 

On completion of the works, immediately before handing over, the Contractor shall thoroughly cleanse the whole of the system and prove that it is functioning freely to the satisfaction of the Architect.

E
Habitation Certificate

On completion the Contractor shall obtain a Habitation Certificate from the Local Authority and forward it to the Architect.

F
Galvanized (WASCO) Steel Pipes and Fittings

Galvanized steel pipes and fittings shall comply with BS 1387 and shall be medium thickness (marked with a blue bank).  All joints shall be screwed and socketed.  Pipes shall be fixed clear of walls and soffits with approved pipe rings and back plates.

G
Pipe Work Generally

Pipes shall be in the maximum lengths possible to avoid unnecessary jointing.  The Contractor shall allow for and include in his rates all straight couplings between lengths of pipes.

Pipes shall be fixed to sufficient falls to prevent air locks and to enable the system to be drained through the draw-offs and drainage taps provided.

H
Brass Work

Drainage taps with loose keys shall comply with BS 2879, Type B.

Ball valves shall be ‘Portsmouth type with silencer pipe complying with BS 1212 for high or low pressure as described.  Floats not exceeding 150mm diameter shall be plastic types complying with BS 2456; larger floats shall be copper types complying with BS 1968.

Bib taps shall comply with BS 1010and shall have nozzle screwed for house union.

A
Sanitary Fittings

The sanitary fittings shall be of a manufacture and type approved by the Architect.  Great care should be taken to prevent chipping, cracking, or other damage.  Damaged fittings shall be replaced at the Contractor’s expense.

ELECTRICAL INSTALLATIONS

B
Generally

Electricity should be distributed as a single phase supply and of 415/240 volts AC.

The complete electrical installation is to comply with the regulations for the electrical equipment of buildings issued by the Institution of Electrical Engineers (15th) Edition with amendments.  The appropriate British Standard Specification and codes of practice are listed in the above regulation.  The whole installation shall be inspected and tested by the Government Electrical Inspector or his Authorized representative. 

The specification shall consist the supply, delivery, erection, connection and testing of all materials and equipment which shall be deemed necessary to provide a complete electrical installation.  The whole of the work hereinafter described shall be carried out under the supervision of an experienced supervisor or foreman.  The electrical work must be done in close co-operation with other trades on site in order not to hinder progress of the entire project.

C
Electrical Fittings 

The electrical fittings shall be of a manufacture and type approved by the Architect and all fittings should be fitted with the appropriate fuse rating.

D
Earthing

The whole of the electrical installations and all other equipment connected thereto shall be earthed in conformity with the above regulations and in addition, to the requirements of the supply authority.

E
Location of Intake

The position chosen for the intake must fulfill the following requirements and that position shall be agreed with the Architect before installation:

(a) It must be possible to bring the supply cable in without undue difficulty;

(b) It must be reasonable accessible to read the meter and repair fuses, etc, and should not be placed in cupboard which is likely to be filed with other things;

(c) It should be kept well away from any area where condensation is likely – it should be kept away from any cooker.

(d) There should be an easy and accessible route for outgoing cables.

(e) The supply authority should be consulted at the earliest possible moment regarding the provision of a service and it should not necessarily be assumed that they will bring the cable from the road to which the building faces.

A
Protection

All circuits must be protected against excess current by cartridge fuses or circuits breakers (MCBs).  The Architect should be consulted for the choice of fuse to be used.

B
Standard of Work
The work shall be carried out to the satisfaction of and in accordance with the rules, regulations and requirements of the supply authority, the insurance company insuring the building and in accordance with Regulations for Electrical Installations issued by the Institution of Electrical Engineers.

The work shall pass the survey of the local electrical inspectors.

C
Testing by Supply Authority

The Contractor shall serve all notices on the supply authority for testing, pay all fees in connection therewith and should any additional charges be made for re-testing, they shall be paid by the Contractor.

D
Testing Materials and Work

The Architect shall have full power to require any materials or work to be tested at the Contractor’s expense in order to prove their soundness and efficiency.

The cable conduits and sheaths shall be tested for insulation, continuity and conformity with IEE Regulation as the work proceeds, before any connections are made to switch and distribution board terminals in case any materials or work shall, with or without being tested be considered defective, such work shall forthwith be amended in a proper and satisfactory manner, on being notified b the Architect 

E
Position of Equipment

The position of all points and equipment shown on the accompanying plans shall be assured correct for the purposes of tender but it is the Contractor’s responsibility to check the positions with the drawings which will be available on the site.  Any variations of position or height may be allowed without extra charge, unless such alternations are made after conduits, cables, etc, are fixed.

PLASTERWORK AND OTHER FLOOR, WALL AND CEILING FINISHES

F
Cement

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

G
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 mark 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 shoveling up earth or clay.

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

B
Granolithic Paving


The aggregates for the granolithic paving are to be from an approved quarry free from organic impurities and are to comply with BS 882 and 1201.

The granolithic paving is to be composed of two parts of cement to five parts of 5 mm clean granite chippings graded down with not exceeding 20% fine material.

The concrete base is to be thoroughly clean, brushed with a hard bristled brush and coated with cement and sharp sand (1.1) grout immediately prior to laying the paving.

The granolithic paving is to be thoroughly compacted to produce a dense finish free of voids. The minimum amount of water only is to be added to allow a sufficiently plastic mix to permit spreading and compacting.

Sufficient trowelling only to give a level surface is to be done immediately after laying and a further final trowelling given after the mix has stiffened to provide a hard smooth compacted level surface without bringing up of fine aggregate.  The final hard trowel surface is to be controlled by physical and atmospheric conditions.


Granolithic pavings are to be kept damp and free of all traffic for a period of not less than seven days after laying.

C
Glazed Ceramic Wall Tiles

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

D
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 equalize suction before any plaster is applied.

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

A
Mixing 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 re-tempered and the use of the water brush shall be kept to a maximum.

B
Cement and Sand

Cement and sand beds are to be composed of one part 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 troweled beds and backings are to be brought to a true, level and even surface and finished to a smooth dense surface with steel trowel.

C
Curing

These floors shall be kept covered by damp hessian cloth, 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 dustless.  The contractor shall include in his rates for taking what precautions he considers necessary to achieve this.

D
Proprietary Floor Finish

Concrete floors shall be finished with a graded non-metallic mineral agent.  The hardener and surface curing ‘colorplete’ and the curing agent shall be Sternson ‘Florseal’ coloured to match or other equal and approved.   The concrete floor hardener and curing agent shall be prepared and applied in accordance with the manufacturer’s printed instruction.

E
British Standard

All materials referred to in this specification and Bill of quantities shall be subject to the 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 where such exists.

GLAZING AND PAINTING

F
Glazing

All glass is to comply with BS 952 and is to be free from specks, bubbles, waves and other defects.

The puttying for glazing to wood is to be linseed oil putty complying with BS 544.

The putty for glazing to metal is to be Ferramastic or other equal and approved metal casement-putty.

The prices for glazing work are to include for front puttying, back puttying and for sprigging, pegging or clipping as required.

A
Acrylic Sheet – (Perspex) 

Acrylic Sheet (Perspex) is to comply with appropriate British Standard and shall be free from specks, bubbles waves and any other defects.
The rebate or channel must be deep enough to provide for both clearance and edge cover.  A minimum edge cover of 15 mm is normally recommended.

Panel must be free to expand and contract without restraint.  The use of tightened bolts or screws and setting in glazing compound must be avoided.

Fixing must provided means of retaining panel and beading for rebated frames.

Immediately after installation excess glazing compound must be removed from panels carefully without scoring the surface. 

PAINTING

B

Generally

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

C

Prepare

The term “prepare” shall mean the preparation of surfaces to be painted as follows and to the standard recommended in the paints manufacturer’s instructions:

(1) 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.

(2) Metal work is to be cleaned 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.

(3) Metal work supplied, or supplied and erected ready primed by nominated supplier or sub-contractors is to cleaned down, freed of grease and dirt and damaged areas of priming are to be cleaned free of rust and touch primed before further painting proceeds.

D
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 marker and the Engineer.

E
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.

A
Stopping



Stopping for:

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

(b) Internal woodwork, hardboard, fiberboard 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 3.

(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.

B
Linseed Oil, White Spirit and Turpentine

Refined Linseed Oil complies 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.

C
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.

D
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 for external woodwork, and then rubbed down and all dust and loose materials brushed off.  After priming, all imperfections shall be stopped, rubbed down and brushed off.

E
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.

A
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.

B
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 suitable strained as and when necessary.

C
Manufacturer’s Instructions

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

D
Brush Work

Unless otherwise described, all coats 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.

E
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, 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 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.

F
Coating to be Dry

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

G
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.

H
Differing Colours of Undercoats

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

J
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. 

K
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 stains, make good and touch up all surfaces affected. 

A
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, slop, washings, etc., which on no account are to be thrown down in any of the gullies, manholes, sinks, lavatories, WC’s or any other sanitary fittings.  All solid refuse or inflammable residue must be removed from the site or burned.

B
Removal of Ironmongery, etc

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

C
Samples

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

DRAINAGE

D
Generally

The Contractor is referred to the various trade preambles previously included, which are to apply to the following works as if herein written.

The drainage is to be carried out in accordance with the local by-laws and tested in the presence of and to the approval of the Architect and is not to be covered up until approval has been given.

E
Inspections

The Contractor shall give written notice to the Architect for the purpose of inspection and measurement wherever sections of:

(a) excavation are completed,

(b) concrete beds or granular bedding laid

(c) drains completed,

And no further work shall be executed until each stage of the work is inspected.

F
Levels of Existing Drains

The Contractor shall check the levels of existing drains, sewers and manholes before laying new drains and shall notify the Architect immediately if the declared invert levels are found to be inaccurate.

G
Material

Sewer pipes generally shall be PVC pipes and fittings complying with BS 4660.

A
Setting Out

The Contractor shall set out all drains in accordance with the drawings and provide all profiles, etc., necessary for the execution of the work.

B
Excavation 

The prices for trench excavations are to include for getting out, grading and ramming bottom, returning and filling in over drains, beds and bedding in layers with the best of the excavated material and well consolidated, loading and carting away any surplus material and any necessary planking and strutting.  The first 300mm of backfill material over PVC drains is to comply with selected fill type B of the National Building Studies Special Report 35 and is to be compacted by hand.

Excavations have been measured from the existing site levels.

C
Existing Buildings

Care shall be taken not to undermine the foundations of building except where authorized by the Architect in respect of tunneling under foundations, ground beams, etc, and if so directed by the Architect, planking and strutting, any necessary shoring, etc., shall be left in or other means adopted to protect the foundations.

D
Laying Drains

All drains shall be laid in position and shall be of the sizes shown on the drawings.

Laying shall be commenced at points of junction with existing drains and at points of discharge.

Every line of drain shall be accurately laid, the straight portions being perfectly true from point to point at the correct depth and inclination and the pipes bedded closely at the joints.  Open pipes and junctions shall be temporarily sealed off whenever work is suspended to prevent the entrance of rubbish during construction.

All pipes shall be stored and handled with care and the method of handling and storing must have the Architect’s prior approval.

Pipes shall be examined for faults before laying and all damaged and unsound pipes shall be rejected.  Pipes shall be carefully cleaned out and precautions shall be taken to prevent soil or other materials entering the portion of pipeline already constructed.

All pipes have been jointed.  The gaps between the barrel of the pipe and the internal face of the socket shall be sealed with puddle clay.

Sewage and drainage pipes shall be laid on a well tamped 150mm thick layer of specified bedding.

Care shall be taken to support the pipe barrels uniformly on a firm even bed and to have hollows to accommodate the joints.  After the pipes are laid the granular materials shall be spread and well tamped by hand along the sides of the pipe to a level 150mm over the soffit of the pipe.  Thereafter selected fine fill material which will be free from rubbish, vegetable matter, clay lumps and stones shall be carefully placed and lightly compacted to a level 300mm above the pipe.  After the pipes have been tested to the satisfaction of the Architect, the Contractor shall refill the trenches in layers not exceeding 200mm thick, each layer being solidly rammed before the next layer is added.

A
Benching

Benching in bottoms of manholes shall be concrete (1 : 3 : 6) to falls of not less than 10 degrees to channels finished with cement mortar (1 : 3) 25mm thick troweled hard and smooth with all angles rounded.

B
Bedding and Sealing Covers

Manholes covers shall be bedded in cement mortar (1: 2) and the covers in grease and sand.

C
Testing Drains, Manholes, etc

Testing of drains, etc., shall be done in the presence of the Architect before trenches are filled.  Any drains which fail to stand the test shall be taken up and either replaced or thoroughly rejoined until watertight – all at the Contractor’s own expense.

Drains shall be tested as required by the Architect and are to be tested in section or agreed.

1. after joining,

2. after haunching and backfilling,

3. after completion of the works.

The Contractor shall be held responsible for any disturbance of the drains after they have passed the tests satisfactorily.

D
Alterations to Sewer and Water Pipes

No sewer, drain, water, telephone or electric cables, etc., shall be interfered with unless and until arrangements have been previously made by the Contractor with the Local Authority, Water Board or the companies and persons concerned.

If the Authorities decide to make the alterations required themselves, the Contractor shall give every facility to enable them to do so, and any assistance as may be directed by the Architect, and shall pay all charges required by the Authority Board, etc., concerned in connection therewith.  If the Contractor is directed to do the work he shall carry out such work to the entire satisfaction of the Authority Board, etc.

E
Liability for Damage to Existing Services

The Contractor shall be entirely responsible for any damage to existing services as a result of his operations and will make good at his own expense to the satisfaction of the Architect.

A
Fittings and Gullies

Fittings and gullies shall be of a type to be specified.  The prices for drain fittings are to include for assembling and jointing and for setting on and surround with concrete (470mm "all in" aggregate) minimum 150mm thick after test and for any additional excavation, planking and strutting and disposal.

B
Samples

All materials referred to in this Specification and Bill of Quantities shall be subject to the Architect’s 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 Specification where such exists.

EXTERNAL WORKS

C
Generally

The Contractor is referred to the various trade preambles and specifications previously included, which are to apply to the following works as if herein written.

D
Earthworks

As and when the course of the work requires, the Contractor is to give 48 hours minimum notice to the Architect in advance of completion of the final shaping up of the various areas before and filling so that they can be inspected and approved by the Architect.

The Contractor is to take all due care in the course of the earth moving work to ensure that all deposited material is evenly consolidated, and especially that any lumps of soil are completely broken up in the course of the grading work.  The placing of all soil to grades as shown is to allow for settlement.  A suitable period is, if possible, to be permitted to elapse subsequent to soil being placed and prior to finished grading should arise.  These are to be resolved with the Architect before further work proceeds.

Uneven settlement which becomes apparent within six (6) months is to be rectified and reinstated at the Contractor’s expense at a time agreed with the Architect.

E
Parking and Turning Areas

The sub-base shall be 8" thick well compacted hardcore materials.  The base 100mm thick layer of 6mm crushed stone or gravel compacted above the sub-base.  The base shall be blinding materials and compacted to 25mm thickness.

All compaction shall be done with a vibrator roller.

The wearing course shall consist of one application of RC2 oil, scatter coat of chipping 10mm down and roller in followed by a further coating of RC2 oil, and a scatter coat of crushed quarry sand fines all rolled and compacted.  Alternatively, 25mm thickness of hot mix barber-green application may be employed.

A
Paths and Walkways

Paths and walkways shall be 3" thick concrete (1 : 2 : 6)  laid on a 150mm bed of crushed rock or hardcore with 50mm sand blinding or Hydraulically pressed precast concrete slab to BS 368 on hardcore and sand as before. 

B
Road Kerbs

Concrete kerbs shall comply with BS 340.

Kerbs shall be laid perfectly straight to line and level or to radii as shown on the drawings.  All exposed kerb surfaces shall be finished perfectly smooth and shall have all exposed corners rounded.  Haunching at the rear of kerbs shall be slow.

C
Grassing and Landscaping 

Small pieces of 25mm to 75mm square crab grass shall be planted to 225mm to 300mm centers.  The centre area shall then be rolled once with a light vibratory roller to embed the grass units.  The entire area shall be watered and moist.

Approximately 14 days after planting, when the grass has caught an application of general fertilizer containing potash and sulphate of ammonia shall be applied at the rate of 454g per 4.18 square meters.
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