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Rehabilitation of the Milton Cato Memorial Hospital  
AND
Rehabilitation of the Mental Health Centre Phase I

AT

ST. VINCENT AND THE GRENADINES 

1 	EARTHWORKS 
1.1 	Preliminary 
1.1.1 	Contract 
The contractor shall take upon himself the full and entire responsibility for the sufficiency of plant, scaffolding, timbering, machinery, tools or implements and generally for all means used for the fulfillment of the contract whether such means may or may not be approved or recommended by the Engineer. 
1.1.2 	Services 
The Contractor shall make his own arrangements for the supply of all necessary services to the Permanent Works, Temporary Works and plant and shall provide and maintain all pipes, cables and fittings which may be necessary to carry such services to his operations. 
1.1.3 	Safety 
The Contractor shall provide adequate timbering to prevent collapse of the earth cuts where appropriate and shall be entirely responsible for the excavations and any damage caused by them to other parts of the Works. Excavations are left exposed for as short a time as possible, the Contractor shall erect and maintain all necessary barricades around the excavations for the protection of the public and workmen employed on the site and shall be responsible for any damage to persons or property due to any operation connected with his work. 
He shall provide and maintain adequate support to adjoining property and structures to safeguard life, limb and property. 
1.2 	GENERAL 
1.2.1 	Records 
The Contractor shall supply all records that may be required by the Engineer, including record drawings of works as executed. 
1.2.2 	Datum 
A Bench Mark will be shown to the Contractor before the commencement of the Works. The Contractor may establish another temporary Bench Mark on Site if required and shall agree the location, construction and level of this Bench Mark with the Engineer. All levels required for the construction of the Works shall be referred to the first Bench Mark. 
1.2.3 	Levels 
Immediately before any work or any section of the Works is commenced, all necessary levels shall be taken and agreed with the Engineer. 
1.2.4 	Assistance to Engineer 
The Contractor shall provide all assistance to the Engineer including chainmen, tradesmen, labourers, surveying instruments and other apparatus that may be required in connection with the Engineer's duties. 
1.2.5 	Clearance 
The area of the works shall be cleared of any material or obstructions which in the opinion of the Engineer would adversely affect the uniformity or stability of the fills or foundations. All top-soil and other clayey material shall be removed to expose sound formations as determined by the Engineer. 
1.2.6 	Unsuitable Material 
After the clearance provided for the above, the Engineer may order the excavation and removal of any material deemed unsuitable for supporting the fills or foundation to be placed thereon, and subsequent replacement by suitable approved fill material. 
1.2.7 	Existing Services 
The Contractor is to execute the Works in such a manner that he does not damage or interfere with existing services which are located in proximity to or within the site. In instances where the Contractor is required to establish new connections to existing services, great care shall be taken by making exploratory borings or excavations to locate these, as exact locations are not known. 
1.2.8 	Temporary Disruption of Services 
All drains and pipes temporarily cut through or disturbed by the execution of the Works are to be restored so that the water flowing in them may continue to flow in a full and free manner as it did before the disturbance. 
1.2.9 	Restoration of Roads, etc 
The Contractor is to ensure that damage to any public or private roads, footpaths and tracks used by any vehicles or plant proceeding to or from the Site shall be kept to a minimum and he shall be responsible for all repairs necessary to restore such roads, tracks or footpaths to the satisfaction of the Engineer. 
1.2.10 	Restoration of Property 
The contractor shall make good any damage that may be occasioned to any property, by reason of the execution of the Works, or by the conveyance or removal of materials or plant thereto or there from. 
1.3 	EXCAVATION 
1.3.1 	Lines and Levels 
All excavation shall be carried out to the lines and levels shown on the Drawings or to such lines and levels as the Engineer might instruct. 
1.3.2 	Excavation beyond Line and Levels 
If from any cause whatsoever excavations are carried out beyond their true line and level other than at the direction of the Engineer, the Contractor shall make good to the required line and level with approved material and in such a manner as the Engineer may direct. 
1.3.3 	Shoring 
The Contractor is to provide all timbering and other supports to the sides of excavations that may be necessary. 

1.3.4 	Foundations 
The excavations for all foundations shall be inspected by the Engineer before any concrete is placed, and the Contractor shall give the Engineer 24 hours notice that such an inspection will be required. 

1.3.5 	Explosives 
The Contractor shall not make use of any explosives without the express permission in waiting of the police or other authority concerned. The use and storage of all explosives in magazines shall be subject to their approval and shall be to the satisfaction of the Engineer. The Contractor shall further arrange for the provision of safety men for the protection of the public and others during blasting operations if these are necessary. 
1.3.6 	Blasting 
Where blasting is permitted, it shall be carried out strictly in accordance with arrangements previously agreed in writing by the Engineer. 
1.3.7 	Protection 
Excavations are to be protected from weather and any work damaged by weather is to be repaired by the Contractor. 
1.3.8 	Excavated Material 
All soil, turf, gravel, stone, timber or other material obtained in the excavation and clearing of the Site shall belong to the Employer must not be removed from the Works without the consent of the Client. The Contractor may, however, use for the construction of the works, any of the materials excavated which the Engineer may determine to be fit for such use. 
1.3.9 	Re-use of material 
Excavated material from the works selected by the Engineer for re-use shall be placed direct in its final position or may be stacked on site as directed by the Engineer. 
1.3.10 	Material Unfit for Use 
Spoil unfit for re-use shall be removed to sites approved by the Engineer. Such spoil shall not be permanently deposited elsewhere than on such sites. The Contractor shall trim and regulate the spoil tips to profiles and levels as directed by the Engineer. He shall also maintain without interruption the flow of watercourses affected by the tips and he shall observe any agreement concerning the Site existing between the Employer and the persons or Authorities concerned. 
1.3.11 	Termite Treatment 
	After excavation and before concreting and filling commences the whole of the building site 	shall be treated against subterranean termites, carried out by a specialist firm, approved by the 	Engineer. At completion of the Contract the Contractor shall obtain for the Engineer a 	guarantee certificate of pre-treatment against infestation by subterranean termites within (5) 	years from the date of treatment and made out in the name of the Rehabilitation of the Milton 	Cato Memorial Hospital and Rehabilitation of the Mental Health Centre Phase I. 
1.3.12 	Backfilling 
	Excavations shall not be backfilled before they have been inspected by the Engineer. After 	excavation to formation level, the resulting surface is to be compacted before placing backfill. 	They shall be backfilled with approved material compacted in 250 mm layers to the 	satisfaction of the Engineer using a ten (10) ton roller or any other size roller approved by the 	Engineer. 
1.4 	FILL MATERIAL 
1.4.1 	Supply 
The Contractor shall ensure that sufficient quantities of each material for the whole of the Works are available. 
1.4.2 	Samples 
Samples of all materials together with the results of tests specified shall be supplied by the Contractor to the Engineer prior to bringing bulk supplies on to the Site. 
1.4.3 	Approval 
No material shall be used until they have been approved by the Engineer. 
1.4.4 	Preliminary Tests 
Before any fill or foundation forming part of the permanent works is placed, the Contractor shall conduct the specified tests and obtain the agreement of the Engineer that the underlying layer is satisfactory. 
1.4.5 	Inspection 
The whole of the materials used in the Works shall be subject to inspection and tests as the Engineer may direct from time to time as the work proceeds. The cost of such inspection and tests including the provision and use of equipment shall be borne by the Contractor. 
1.4.6 	Substandard Material 
If the results of these tests show that any samples or tests pieces do not conform to the requirement of this specification, such results shall be final subject to possible additional tests at the discretion of the Engineer, and the whole consignment will thereupon be rejected as unfit for use and must be removed from the site by the Contractor. 
1.4.7 	Density 
Density shall be measured by methods described in ASTM Standards. Moisture Content will generally be determined by the ‘Speedy’ method with spot checks by the oven method or a Nuclear Densometer. 
1.4.8 	Fill Under Slabs 
Fill for use under slabs where described on the drawings, shall be naturally occurring well graded gravel or crushed rock and shall be from an approved source. It shall be unwashed, but free from roots, grass and other vegetation or deleterious matter. The fill within 150mm below the ground floor slabs shall conform to the following grading: 
Sieve Size 	Percentage by Weight 
	Passing Square Mesh 

50 mm 							100 
25 mm 							65 -85 
		9.5 mm 						35 -70 
6.5 mm 						30-60 
No.10 							20 -45 
No.36 							12 -25 
No.200 						6-12 

1.4.9 	Transporting 
In order to prevent segregation in the handling and spreading of fill material, its moisture content shall be adjusted and controlled within a range of suitable values during movement. 
1.4.10 	Placing 
The fill material shall be laid in layers not exceeding a thickness of 250 mm before compaction and shall be thoroughly compacted to the full depth of each layer by either smooth-wheel of pneumatic type rollers or vibrating equipment. The spreading and compaction of subsequent layers shall not take place until each layer has been inspected and approved by the Engineer. 
1.4.11 	Compaction under Slabs 
Compaction of the fill under the slabs shall be carried out to a minimum density of 95% of the Modified Proctor maximum dry density. 
1.4.12 	Watering 
The Contractor is to allow for watering where necessary and for delays which may occur to allow the soil to dry out to appropriate moisture content. Any soft areas which may develop during compaction shall be removed and replaced to the satisfaction of the Engineer. 
1.4.13 	Field Testing 
The compaction test in the field will be carried out by the field density test. A minimum of one test above indicating that the fill has been compacted as specified is necessary, and then no further tests will be required. 
1.4.14 	Test Results 
If the results of the tests above indicate that the fill has been compacted as specified, then no further tests will be required. 
1.4.15 	Laboratory Compaction Test 
The compaction test in the laboratory will be the Modified Proctor Test. At least three such tests will be carried out on each quarry sample to determine its optimum dry density and moisture content thereat. 
1.4.16 	Laboratory Gradation Test 
The gradation test in the laboratory will be carried out according to the method defined in the American Standards for Testing and Materials. At least three tests will be carried out on each quarry sample prior to its use on the Site. 
1.5 	EXCAVATION AND BACKFILLING 
1.5.1 	Backfilling to foundations and slabs 
Backfill material under foundations and ground floor slabs shall be hard broken limestone (marl fill) free from clay, loam and organic material, and shall be without stones over four (4) inches and without excessive fines. 
1.5.2 	Compaction under Foundations 
Compaction of the fill under the foundation slabs and footings shall be carried out to a minimum density of 99% of the Modified Proctor maximum dry density. 
Compaction under ground floor slabs shall be carried out to a minimum density of 95% of the Modified Proctor maximum dry density. 
1.5.3 	Watering 
The Contractor is to allow for watering where necessary and for delays which may occur to allow the soil to dry out to appropriate moisture content. Any soft areas which may develop during compaction shall be removed and replaced to the satisfaction of the Engineer. 
1.6 	POLYTHENE SHEETING 
1.6.1 	Polythene sheeting 
Polythene sheeting shall be specified by the Architect and approved by the Engineer. In cases where an architect may not be present then the Engineer shall specify the polythene sheeting to be used. Due care shall be taken to prevent the membrane from being damaged or perforated. 
1.6.2 	Joints 
No allowance has been made in the measured items for laps or welts. Welted joints shall be formed by bringing together two 300 mm wide margin and folding twice to give joints 100 mm wide. 
_________________________________________
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2 	REINFORCED CONCRETE 
2.1 	Introduction 
2.1.1 	General 
Concrete shall be made with cement, fine aggregate, coarse aggregate and water. No other agent or ingredient shall be added to the concrete without the prior approval of the Engineer. The Contractor shall ensure that the use of any such approved additive will not adversely affect the strength, durability or appearance of the finished concrete works. Admixtures, when used, shall supplement the basic properties of the concrete mix rather than replace any of the basic ingredients. 
2.1.2	Responsibility 
No approval or acceptance by the Architect or his representatives shall in any ways relieve the Contractor of his responsibility for the quality of materials and the standard of workmanship in the finished works, and for the strength and durability of the finished concrete works. 
2.2 	DESIGN 

2.2.1	Reinforced Concrete

	The reinforced concrete works have been designed generally with BS 8110 and all 	practices shall comply with the recommendations made in sections 6, 7 and 9 of the 	British Standard Code of Practice BS 8110: Part I whether referred to or not, unless 	specifically excluded or modified hereafter.

2.2.2	Unreinforced Concrete

	Unreinforced concrete works shall comply with all the relevant requirements for 	reinforced concrete.

2.3 	MATERIAL, MACHINES, MEN 
2.3.1 	General 
All materials used in the works shall comply in all respects with the current issue of the relevant British Standard, except for any deviations specifically authorized in subsequent clauses of this specification. 
2.3.2 	Cements 
The cement shall be Portland cement complying with BS 12. 
All cement shall be delivered in the original sealed containers of the manufacturer. ‘Rebagged’ cement will not be permitted to be used or brought on the Site. 
2.3.3 	Aggregates 
Fine aggregate shall comply in all respects with BS 882 and shall consist of well graded coarse sand, mainly passing a 3/16” test sieve as defined therein. 
The coarse aggregate shall comply in all respects with BS 882 and shall consist of natural gravel crushed stone with grading of nominal size 20 mm to 5 mm for reinforced concrete. The grading between the stated limits shall be such as to produce a dense concrete of a consistency that will work readily into position without segregation and without the use of excessive water content. 
Once the site sample has been approved by the Architect, the Contractor shall make arrangements with his aggregate supplier to establish that ample supplies of both coarse and fine aggregate of the quality and colour selected are available to complete the contract. 
2.3.4 	Water 
The water to be used in the works shall be clean and free from all harmful matter in suspension or solution. Only potable water from the mains may be used. 
Tanks and pipelines carrying the mixing water should be buried, insulated, shaded or painted white to maintain the water at the lowest practicable temperature. 
2.3.5 	Reinforcement 
All reinforcing steel bars shall be GK Torbar, BSC Torbar or Unisteel 425/460 to BS 4461 or BS4449. Equivalent substitutions may be permitted if application is made to the Engineers six weeks prior to their projected use on Site. The application shall be accompanied by sufficient technical data to enable the Engineer to appraise all relevant properties of the steel. Such steel shall comply with BS 4449 for “Hot Rolled Steel Bars for the Reinforcement of Concrete” (high yield) or BS 4461 for “Cold Worked Steel Bars for the Reinforcement of Concrete”. 
2.3.6 	Storage 
All cement shall be stored in a weatherproof shed of adequate size having a raised dry floor, or in silos of approved design. 
Aggregates shall be stored on hard clean platforms with adequate dividing walls, or in approved containers to prevent mixing of different types of aggregates. 
Stockpiles should be shaded from the sun or kept cool by sprinkling. 
2.3.7 	Plant and Equipment 
All plant and equipment used shall be maintained in good working order at all times. It shall be of sufficient capacity to produce and handle effectively the concrete of the particular quality selected without undue variations and without contamination of the concrete by lubricants or other harmful material. Duplicate equipment shall be made available on site where necessary. 
Mixer, chutes, belts, hoppers, pump lines and other equipment for handling concrete shall be shaded, painted white or covered with wet hessian to reduce the effect of the sun’s heat. 
2.3.8 	Labour 
The Contractor shall employ sufficient skilled and unskilled workers under trained and experienced supervision to ensure that degree of skill necessary to produce the quality of workmanship demanded. 
2.4 	TESTS 
2.4.1 	General 
Before commencement of the Contract, the Contractor shall submit to the Engineer for his approval, the name of the Testing Authority he proposes to employ. 
The Contractor shall provide all equipment necessary for carrying out all tests on site specified or described in this specification, and he shall make all necessary arrangements for the delivery of all samples and test pieces to be tested by the approved Testing Authority. 
The Contractor shall maintain all testing equipment on site for proper working order to the satisfaction of the Engineer. 
2.4.2 	Cements 
The manufacturer’s certificate of tests including compressive strength tests, carried out in accordance with BS 12 for Portland cement shall be supplied to the Engineer if requested. 
2.4.3 	Aggregates 
Samples of all aggregates shall be submitted to the Architect and Engineer for approval before the commencement of the work. After the approval of samples of the aggregates by the Architect and Engineer, the samples will be retained by them for comparison with all subsequent deliveries. Any delivery which in the opinion of the Architect or Engineer is not in accordance with the standard of the samples previously supplied by the Contractor shall be rejected as unfit for use in the Works and shall forthwith be removed from the Site by the Contractor. 
If the Engineer considers it necessary to carry out grading tests on the aggregates a suitable testing agency shall be recommended or otherwise, the contractor shall provide for this purpose a complete set of British Standard sieves. 
2.4.4 	Mixing Plant 
Weight-batching plant shall be checked in the presence of the Engineer’s representative. The checking shall be carried out with approved weights provided by the contractor for this purpose. 
The water gauge of the concrete mixer shall be inspected and tested regularly when concreting is in progress. 
If any fault in the mixing plant is detected by these tests or otherwise, the fault shall be rectified to the satisfaction of the Engineer’s representative before any further use is made of the equipment. 
2.4.5 	Concrete Tests 
Concrete test cubes shall be made, cured and tested and the results recorded, in accordance with the recommendations of BS 1881 unless specifically modified in subsequent clauses of the specification. 
The Contractor shall keep at least six (6) steel test cube moulds 6” square and a slump cone on the site throughout the course of the contract. 
The test cubes shall be properly packed, suitably labelled and sent by the Contractor to the approved Testing Authority. For further clarification: 
The test specimens shall be 6” cubes, made in steel moulds of approved design. The test cubes shall be taken from typical batches of concrete as directed by and in the presence of the Engineer’s representative, without prior notice. 
The Contractor shall prepare a set of six (6) cubes on any day that concrete has been poured or as directed by the engineer. Test cubes shall be marked with a number in consecutive order and the date of manufacture. Key notes for record should include: 
		•	Cube number 
		•	Date and time 
		•	Truck number (1, 2…) 
		•	Location on plan (denoted by gridlines) 
· Elements poured 

All cubes shall be left in the moulds for 24 hours and stored in water or damp sand until tested. Three cubes shall be tested at 7 days and the remaining three at or after 28 days. The crushing strength obtained shall be not less than those specified on the working drawings. In the event of concrete with insufficient strength having been placed the contractor shall cut and replace such work at the Contractor’s expense. 
The contractor shall keep in a bound book a record of all test cubes manufactured with the appropriate data outline above for each of the cubes. The record must be kept on site and must be produced when the required by the Engineer. 
Slump tests or compaction factor tests of the mixed concrete shall be carried out at regular intervals and the results recorded and kept on the site. 
2.4.6 	Load Tests 
	Load tests of completed parts of the structure may be called for by the Engineer at any time 	and specifically when there is doubt regarding the quality of the material or the workmanship. 
	The test procedure and the standard of acceptance will be specified by the Engineer. 
	Where the results of such tests indicate that any member or part of the structure does not 	comply with this specification, that part of the structure shall be classed as defective work. 	See 2.13.2 for definition of defective work. 
2.5 	CONCRETE 
2.5.1 	General 
For structural concrete mixes, made with ordinary Portland cement, the 7-day works strength shall be as specified on the structural drawings. 
2.5.2	Mix Proportions 
Mixed proportions shall be designed by the Contractor for each structural concrete mix specified. 
2.5.3 	Preliminary Strength 
Preliminary strength cube tests shall be carried out to check the calculated proportions for each structural concrete mix at least 7 days before the commencement of concreting. 
The strength of cubes taken from trial mixes shall reach at 4 days, the strengths required for working mixes at 7 days. 
Results of all preliminary tests shall be sent to the Engineer as soon as they are available. 
2.5.4 	Works Strength 
Works strength cubes tests shall be carried out during the Contract period for each mix used. 
For each mix, a sample of the concrete shall be taken on each of the first four days the mix is used on the Site. Six cubes shall be made from each sample. 
Subsequently, a sample of the concrete shall be taken and 6 cubes from the sample for every 45 cu m of concrete placed of each mix, provided that a sample shall be taken at least twice weekly for each mix used in each week. 
Each set of three cubes tested at 7 days shall be accepted as satisfactory of the crushing strengths of all three cubes are greater than the specified strength for that mix or is the average strength of the three cubes is greater than the specified strength and the difference between the greatest and the least is not more than 20% of that average. 
2.5.5 	Works Test Failure 
If any set of 7-day cube tests results falls below the specified strength, the Engineer shall be notified immediately and the cause of the failure investigated. The Engineer will direct the Contractor as to what course of action will be taken in the event of such failure. 
The Engineer may at his discretion, order that compression tests be carried out at 28 days on the second set of three cubes. Provided that the 28-day strengths are satisfactory, the Engineer may decide to permit the retention of concrete which has not attained the specified 7-day strengths. The Contractor is, however, directed to the fact that the 7-day cube strength as stated on the contract drawings is the specification criterion for assessing the strength of the concrete. 
2.5.6 	Site Control 
For all concrete grades, the quantities of cement and aggregates in the mix shall be measured separately by weight with approved weigh-batching plant. 
Where the cement is delivered to the site in bags, each batch of mixed concrete shall be proportioned to use an integral number of complete bags. 
The water-cement ratio determined in the calculation of proportions for each mix shall be controlled by direct measurement, and due allowance shall be made for water content of the aggregate. 
The slump test or compaction factor test shall be used as a guide to the workability of the mixed concrete. 
The permissible range of slump is 100 mm maximum and 25 mm minimum for slabs, beams and columns. For footings the range of slump is 75 mm maximum and 25 mm minimum. 
If a change in the grading of any aggregate is unavoidable, the proportions of all structural concrete mixes affected shall be revised to take account of the altered grading. 
2.5.7 	Ready-Mixed Concrete 
Ready-mixed concrete may be used, subject to the joint approval of the Architect and Engineer the concrete shall be transported to the site in approved containers, and shall be continuously agitated until it is placed in its final position. 
The concrete shall comply with this specification except that the preliminary strength tests may be waived at The Engineer’s discretion. 
	The supply and delivery of ready-mixed concrete shall comply with the recommendations of 	BS 1926. However where a truck, mixer or agitator is used for transporting concrete, the 	discharge shall be complete within 1¼ hour 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. 
	Samples for works tests shall be taken as the concrete is placed in its final position. The 	testing methods, sampling rates, records etc. shall also comply with that outlined in section 	2.4.5 above. 
2.6 	PRECAST CONCRETE 
2.6.1 	General 
Construction of all precast concrete shall be carried out in accordance with BS 8110. 
2.6.2 	Handling 
All precast elements shall be furnished with predetermined lifting locations. These lifting locations shall also be so positioned as to ensure that they do not become a blemish on the finished Architectural envelope. 
The contractor shall equip himself with all slings, spreader beams, or other handling devices necessary to ensure that the precast element is not damaged or distorted during handling or installation. 
Precast elements, if stored on site shall be resting on blocks at predetermined locations to ensure that they are not subject to the deteriorating effects of the soil or other fill material. Storage arrangements must ensure that any projecting steel or fins are not damaged or distorted. 
Where precast elements are to be stacked, spacer blocks must be provided to ensure that the load is transmitted directly to the support of the lower element and any projecting reinforcement is not damaged. 
2.6.3 	Installation 
The contractor shall provide all plant and equipment necessary to safely lift and position the element in the intended location. 
All precast elements shall be lifted in the manner that has previously been agreed or as instructed using spreader beams or frames where necessary. 
Care must be taken to ensure that the seating for the element is properly prepared to ensure a continuous support is achieved. Where so indicated; temporary propping should be provided as detailed. 
2.6.4 	Quality 
Precast concrete shall comply with the requirements for structural grades of in-situ concrete, previously specified. 
2.6.5 	Finish 
Precast concrete with a fair faced finish is to be equal in texture and colour to a sample to be approved, to be finished smooth, true and even in shape free from flaws, cracks, crazing or blemish. 
2.7 	FORMWORK 
2.7.1 	General 
Formwork and its supporting members shall be sufficiently strong to carry the works and all incidental loading. The props and lateral supports shall be sufficiently closely spaced to prevent displacement or visible deflection of the shutters under the weight of hydraulic pressure of the wet concrete. All joints in the formwork and joints between the formworks and previous work shall be sufficiently tight to prevent loss of liquid from the concrete through these joints. 
2.7.2 	Mortises, Holes, Chases in Concrete 
Fixing blocks, ends of brackets, bars, bolts, etc shall be cast in the concrete at the time of placing and all mortises, holes, apertures, chases, grooves etc shall be accurately set out in the form work before the concrete is placed. No part of the concrete shall be cut away for any such item, or for any other reason, without the Architect’s and/or Engineer’s permission. 
The Contractor shall obtain from all sub-contractors complete information of their requirements regarding conduits, pipes, fixing blocks or boxes, chases, holes and any other items to be cast or formed in the concrete members. 
He shall also ensure that sub-contract requirements relating to concrete members are approved by the Architect and Engineer before work is commenced. 
2.7.3 	Propping 
The vertical propping to all formwork shall be carried down sufficiently far to lower levels to provide the necessary support without damage, over-stress or displacement of any part of the construction. 
Structural props shall be retained in position until new construction is sufficiently strong to support its own weight and any loads to be placed on it during the Contract Period. 
2.7.4 	Beam and Slab Formwork 
Unless otherwise detailed on the drawings, the formwork of all floor beams and slabs shall be constructed with an upward camber giving rise at mid span of 1/8” for each 10ft of the span. 
2.7.5 	Final Preparation 
The internal faces of the formwork may be coated with the approved product to prevent adhesion of the concrete to the forms, provided that this preparation shall not be allowed to touch the reinforcement. The use of this preparation is subject to the Architect’s approval. 
Immediately before the concrete is placed in any section of the formwork, the interior of that section shall be completely cleared of all extraneous materials. Forms (and reinforcing steel) shall be sprinkled with water just before the concrete is placed to cool the surface and surrounding air and increase its relative humidity. Prior to placing the concrete there shall be no standing water or puddles on the forms. 
2.8 	CONSTRUCTION JOINTS AND EXPANSION JOINTS 
2.8.1 	Position of Construction Joints 
The Contractor shall ensure that all construction joints are arranged to minimize the effect of shrinkage of the concrete. Generally, the distance between construction joints shall not exceed 10 m. 
The positions of all joints shall be located preferably in areas of compressive stresses. 
Concrete placing shall be carried out continuously between consecutive construction joints. 
2.8.2 	Treatment of Construction Joints 
The treatment of vertical and horizontal joints shall be agreed with the Engineer and Architect. 
All construction joints shall be hacked and all laitance and honey combed concrete removed from the contact face before the adjacent section is concreted. 
All loose material shall be removed from the contact face immediately after hacking has been completed. 
When work is to be resumed at a construction joint, it shall be swept clean. 
At vertical joints the fresh concrete shall be placed directly against the hacked contact face. 
Horizontal joint surface be well-brushed with a wet hand-brush and washed off with a spray of 30 minutes to 1 hour after casting to expose the aggregate and to provide a key for the next lift. Before the formwork for the next lift is placed, the exposed aggregate surface should be well scrubbed to remove all laitance and loose material. No mortar shall be placed on the treated surface prior to placing the next lift of concrete. 
2.9 	REINFORCEMENT 
2.9.1 	General 
Reinforcement bending schedules will be provided listing the cut length, diameter or size, bending dimensions and location of each bar in the works. 
Before the bars are cut to length, the Contractor must check: 
	o 	That reinforcement schedules are provided for each part of the structure sufficiently in 		advance of his concreting programme. 
	o 	that each schedule includes the correct quantities of reinforcement as detailed on the 			drawing to which it relates; 
	o 	That the grades of reinforcement given in each schedule correspond to those shown on 		the relevant drawing. 

The Engineer shall be notified of any errors disclosed by these checks. 
All reinforcement shall be ordered as metric sizes and will be described on drawings and bar schedules as follows: 
Description on drawings 		Diameter (mm) 	Weight/m (kg) 
and bar schedules 
	____________________________________________________________________
R6 				6 			0.222 
T8 or R8 			8 			0.395 
T10 or R10 			10 			0.616 
	T12 or R12 			12 			0.888 
	T16 or R16 			16 			1.579 
	T20 or R20 			20 			2.466 
	T25 or R25 			25 			3.854 
	T32 or R32 			32 			6.312 

2.9.2 	Storage 
All reinforcement shall be delivered to Site either in straight lengths or cut and bent. No reinforcement shall be accepted in long lengths which have been transported bent over double. 
Any reinforcement which is likely to remain in storage for a long period shall be protected from the weather so as to avoid corrosion and pitting. All reinforcement which has become corroded or pitted to an extent which, in the opinion of the Engineer, will affect its properties shall either be removed from Site or may be tested for compliance with the appropriate British Standard in accordance with clause 8.1 of this Specification at the Contractor’s expense. 
2.9.3 	Bending 
All reinforcement bars shall be accurately shaped in a manner that will not injure the material, to the details shown on the drawings and bending schedules. Bars shall not be bent hot. 
The minimum diameter of former to be used when bending high tensile bars shall be six times the bar diameter except for links, stirrups, ties. These shall fit tightly around the bars at their corners. 
2.9.4 	Cleaning 
All reinforcement shall be free of all loose mill scale and thoroughly cleaned to remove all loose rust, oil, grease or other harmful matter immediately prior to being placed in position in the works. 
2.9.5 	Placing 
All reinforcement shall be accurately placed, securely fixed and adequately maintained in the positions shown on the drawings. 
The concrete cover to the reinforcement detailed on the drawings shall be maintained by use of methods approved by the Engineer. Plastic spacers shall be used wherever applicable. 
All laps of fabric and all intersections of bars shall be securely connected with malleable iron wire of suitable size or by any other approved method. 
No metal part of any device used for connecting bars or for maintaining reinforcement in the correct position shall remain permanently within the specified minimum concrete cover to the reinforcement. 
The minimum concrete cover to reinforcement shall be as specified on the structural drawings. 
The placing and fixing of all reinforcement between successive construction joints shall be completed, inspected and approved by the Engineer before the concreting of that section of the structure begins. The Contractor shall give the Engineer 24 hours notice of the times for these inspections. 
2.9.6 	Welding 
Welding of steel reinforcement is not generally required. No welding of reinforcement shall be considered without the written permission of the Engineer. 
2.9.7 	Projecting Reinforcement 
All projecting reinforcement shall be suitably treated to prevent rust staining of the finished concrete surfaces without affecting the bond resistance of the bar. 
2.9.8 	Cover (Spacer) Blocks 
Cover blocks required for ensuring that the reinforcement is correctly positioned, shall be as small as possible consistent with their purpose, of a shape acceptable to the Engineer, and designed so that they will not overturn when the concrete in place. They shall be made of concrete with 5/16-inch aggregate size and the mix proportions shall comply with the Specification to produce the same strength as the adjacent concrete. Wire shall be cast in the block for the purpose to tying it to the reinforcement. They shall be tied to reinforcement. 
Alternatively, approved plastic spacers can in lieu of concrete blocks described in the aforementioned. 
2.9.9 Attendance of Carpenter and Steel Fixer 
	During all concreting operations, the Contractor shall ensure that a competent carpenter and a 	competent steel fixer (in the case of reinforcement work and work in which fittings are 	embedded) are in attendance on each concreting gang. It shall be their duty to ensure that the 	formwork is maintained in accordance with Specification, temporary construction joints 	inserted as necessary, and reinforcement and fittings maintained in place as the work 	proceeds. 
2.10 	CONCRETING 
2.10.1 	Mixing 
Concrete shall be mixed in an approved mechanical batch-type concrete mixer. Mixing shall be continued until there is a uniform distribution of the materials in the mixer and the mass is uniform in colour. The mixing time for each batch shall not be less than the minimum period recommended by the mixer manufacturer. 
The volume of mixed materials in each batch shall not exceed the rated capacity of the mixer. Each batch of concrete shall be completely discharged before the mixer drum is re-charged. 
The mixer drum shall be thoroughly washed out whenever mixing ceases. 
2.10.2 	Transporting 
Concrete shall be transported as rapidly as possible from the mixer to its final position with segregation or loss of any of the ingredients. 
All plant and equipment used for transporting concrete shall be kept clean; all containers used for transporting concrete shall be thoroughly washed out whenever mixing ceases. 
Runs or gangways for concrete transporters and main runs for foot traffic shall not be supported or allowed to bear on the reinforcement. 
2.10.3 	Placing 
The concrete shall be deposited in the forms as nearly as possible in its final position. 
Concrete shall be placed while still sufficiently plastic for adequate compaction. 
The contractor shall keep on site a complete record of the works showing the time and date when concrete is placed in each part of the works. This record shall be available at all times for inspection by the Architect and Engineer. 
2.10.4 	Compacting 
Concrete shall be thoroughly compacted during placing and shall be carefully worked around all reinforcement and embedded fixtures and into the sides and corners of the formwork, eliminating all air or stone pockets which may cause honeycombing, pitting or planes of weakness. 
Unless otherwise specified, all structural concrete shall be compacted by the use of suitable mechanical vibrators. Internal vibrators shall be used where possible. 
Mechanical vibrators shall be operated by competent workmen. The use of vibrators to transport concrete within forms shall not be allowed. Vibrators shall be inserted and withdrawn at many points from 450mm to 750 mm apart. 
Internal vibrators shall be kept away from the faces of exposed concrete members. 
Where surface mortar is to be the basis of the finish, the coarse aggregate shall be worked back from the forms with a suitable tool so as to bring a full surface of mortar against the form, without the formation of excessive surface voids. 
2.10.5 	Curing 
All surfaced of freshly placed structural concrete shall be completely covered with hessian or other approved material and kept constantly wet for 72 hours after placing. 
Soffit and side forms left in position and watered will be regarded as effective in keeping those surfaces wet. 
2.11 	STRIKING OF FORMWORK 
2.11.1 	General 
The structure shall not be distorted, damaged overloaded in any way by the removal of 
the formwork from concrete members. The responsibility for the safe removal of any part of the formwork of strutting shall rest with the Contractor. 
Before the formwork is removed form any structural member, the Contractor shall ensure 
that the concrete in that member has attained sufficient strength for striking to proceed. Forms may be removed at the following minimum times, which shall be subject to any other requirements of the Architect. 
Ordinary Portland cement 	Rapid Hardening Portland cement 
Side of walls, beam 
and Columns 		10 days 			0.5days 

Soffit of Beams 	  4 days 			3days 

Slabs 			  7 days 			5 days 

Props under slabs 	14 days 			10 days
 
Formwork shall be constructed so that the side forms of members can be removed without disturbing the soffit forms and, if props are to be left in place when soffit forms are removed, these props shall not be disturbed during striking. 
All formwork shall be removed without damage to the concrete. 

On removal of forms, the Contractor shall place adequate supports to prevent injury of the concrete by construction loads. It is the responsibility of the Contractor for safe practice in this regard. In addition formwork can be constructed to permit the removal of most of it; while leaving the props or line of prop undisturbed. 
2.11.2 	Reuse of Forms 
Clean and repair surfaces of forms to be reused in work. Split, frayed, delaminated or otherwise damaged form facing material will not be acceptable for exposed surfaces. Apply new form coating compound as specified for new formwork. 
When forms are extended for successive concrete placement, thoroughly clean surfaces remove fins and laitance and tighten forms to close joints. Align and secure joint to avoid off sets. Do not use "patched" forms for exposed concrete surfaces except as acceptable to Architect. 
2.12 	FINISHING WORK TO CONCRETE FACES 
2.12.1 	General 
After removal of the formwork, no treatment of any kind other than that required for curing the concrete, shall be applied to the concrete faces until they have been inspected by the Architect’s and Engineer’s representatives. 
2.12.2 	Exposed Concrete faces 
Unless otherwise specified, all concrete faces to be exposed in the finished works shall be left as struck. 
After inspection, all superfluous fins and similar projections shall be carefully removed. No render or other applied finish shall be used to obtain a fair-face to the concrete. 
All concrete faces to be exposed in the finished works shall be adequately protected against damage and surface staining during the execution of subsequent works. 
Any finished work which the Architect and Engineer shall judge inferior in any respect to the standard of the relevant approved sample damage or surface staining shall be rejected and treated as defective work. See 3.12.2 for a definition of defective work. 
2.13 	STANDARD OF WORKMANSHIP 
2.13.1 	Working tolerance 
Unless otherwise indicated on the drawings, the setting our dimensions and levels 
of the finished works shall be within the maximum tolerance given below: 
Description Maximum Tolerance 
All dimensions of 30ft and over ± 6mm 
All dimensions less than 10 ft ± 3mm 
Slab top surface levels (all 
points on the surface) ± 6mm 
At any construction joint in a continuous concrete face any discrepancy in the face across the joint shall not exceed 6 mm. Columns shall not be more than 3 mm out of plumb in 10ft to height. 
2.13.2 	Defective Work 
Where in the opinion of the Architect or Engineer any of the finished works or the materials, workmanship in any part of the works, does not comply with all the relevant requirements of this specification; then that part of the works shall be classed as defective work. 
All work classed as defective work shall be cut out and removed from the works and replaced to the satisfaction of the Architect and Engineer. 
The extent of the work to be removed and the methods to be used in the removal and replacement of this work shall be proposed by the contractor and submitted seeking the approval of the Architect’s and Engineer. In all cases cutting out of defective concrete work shall be carried back to a satisfactory construction joint before the replacement of the defective work and any other work thereby affected is commenced. 
_______________________
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3 	CONCRETE BLOCKS 
3.1.1 	Dimensions 
Blocks shall be 2-core hollow concrete blocks of approved overall dimension. 
Minimum face shell and web thickness shall be as follows: 
Nominal 		Face Shell 		Web 			Equivalent Web 
Width (mm) 		Thickness (mm) 	Thickness (mm) 	Thickness 
150 			25 			25 			56/300
 200 			33 			33 			56/300 
300 			38 			32 			56/300 

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 ± 1.5 mm from the specified standard dimensions. 
3.1.2 	Manufacture 
The surface finish of the blocks shall be as specified by the architect. 
Blocks shall be manufactured from dense natural aggregates complying with BS 882 and Portland cement complying with BS12 with a mix not richer than one part by volume of cement to six parts of combined fine and coarse aggregate. 
The drying shrinkage of the blocks shall be determined in accordance with BS 2028 and the average value for three specimens shall not exceed 0.04%. 
3.1.3 	Strength 
The compressive strength of the blocks shall be determined in accordance with the method of testing laid down in BS2028 or ASTM C140-65T. Minimum compressive strengths for wall shown on the structural drawings shall be as follows: 
3.1.4 	Load bearing Block walls 
Average Gross Area: 
Average of 5 units (1000 psi) (7.0 N/mm²) Individual Unit (800 psi) (5.6 N/mm²) 
Average Net Area: 
Average of 5 units (2000 psi) (14.0 N/mm²) Individual unit (1600 psi) (11.2 N/mm²) 
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 of performance of the construction. 
3.1.5 	Testing 
If required, testing of blocks shall be carried out by a testing authority approved by the Engineer. No less than three blocks shall be tested from each consignment of 200 blocks arriving on site. The procedure for selecting these blocks shall be as directed by the Engineer. Results of tests should be communicated to the Engineers as soon as these are available and no blocks from any consignment may be used without the Engineer’s permission. 
3.2 	MORTAR 
3.2.1 	Proportions 
Mortar shall consist of one part by volume of normal Portland cement to 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 recommendation of either clause 8.001 or 8.002 of BS 890. 
Alternative equivalent mortar mixes utilizing masonry cement or proprietary additives may be used subject to the approval of the Engineer. 
3.3 	REINFORCEMENT 
3.3.1 	Vertical Reinforcement 
	All vertical steel reinforcement shall be Unisteel 460, BSC Torbar or GK Torbar. 
3.3.2 	Load bearing Block 
Vertical reinforcement in load bearing block walls shall be as detailed on the structural drawings. 
3.3.3 	Non-Load bearing Block walls 
Vertical reinforcement in non-load bearing block walls shall be 12 mm diameter bars at 800 m centres. 
3.3.4 	Horizontal reinforcement 
All horizontal reinforcement shall be ‘brick-force’ galvanised steel reinforcement ladder type or an approved equivalent laid in the horizontal joints of the block work every other course. 
3.3.5 	Corners and Junctions 
All block work junctions and corners shall be reinforced as detailed on the structural drawings. 
3.4 	CONCRETE FILLING TO BLOCKWORK 
3.4.1 	General 
Concrete filling to block work shall consist of a coarse grout of fluid consistency that can be poured or pumped without segregation. 
Grout shall have a minimum strength of 2000 psi at 7 days, or as shown on the drawings, and the minimum ratio of cement, sand and aggregate shall be 1 part cement to 3 parts sand to 2 parts pea gravel by weight. 
The maximum size of the pea gravel aggregate shall be 3/8” unless otherwise indicated on the drawings. 
The filling of voids in block work shall be done in lifts of two (2) block courses in height. 
3.5 	WORKMANSHIP 
3.5.1 	General 
Blocks should be laid dry or wetted only as necessary to adjust suction on faces in contact 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 by saw and not broken with a hatchet. 
3.5.2 	Joints 
Horizontal and vertical mortar joints are to be of an average thickness of 9 mm 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 for a thickness equal to the face shell of the unit before the blocks are placed together and these joints shall be shoved tightly so that the mortar bonds well to both units. Joints shall be solidly filled from the face of the block to at least the depth of the face shell. 
Where blocks are to be concrete filled, due care is to be taken to avoid mortar dropping into the cavities and all projecting mortar is to be removed. 
3.5.3 	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. 
Chases must not be cut from both sides of any block and any location requiring fixing on both sides must be made up in solid concrete. 
3.5.4 	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 dried out but not used more than 1½ hours from the initial mixing time. Sand for the mortar shall be naturally occurring sand and shall be well graded from 5mm 
down. All sand shall be clean and free from impurities. Mortar for block work shall be mixed in a mechanical mixer until there is a uniform, 
distribution of materials and the mass is uniform in colour and consistency. 
3.5.5 	Building Services 
Every effort must be made by the Contractor to coordinate the installation of conduits, pipes, ducts and other items in order to ensure that these are located in block cavities in sequences with the construction of block walls. 
3.5.6 	Reinforcement 
Foundation dowel bars shall not be cranked more than 1 horizontal unit to 6 vertical units to correct misalignment. 
Splices shall be a minimum of 48 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. 
Horizontal reinforcement 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 8 inches at splices and shall contain at least one cross wire of each piece of reinforcement in the lapped distance. 
_______________________
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4 	STRUCTURAL STEEL 
4.1 	PREFACE 
	•	All British Standards mentioned in this Specification shall refer to the latest metric 			standards including all the latest relevant amendments. 
	•	All clauses embodied in BS5950, Part 2, 1985 shall be taken as part of this 				specification. Should any of the following clauses be contradictory to those in 			BS5950, Part 2, 1985 then the clauses outlined below shall be observed. 

4.2 	MATERIALS 
4.2.1	Steel Grades 
	All structural steel shall be of British manufacture unless written consent is obtained from the 	Engineer, and must comply with the current British Standard. BS 4360 Grade 43 -Mild Steel 	for General Purposes BS 4360 Grade 50 -High Yield Structural Steel 
4.2.2 	Typical Steel Grade 
All steel to be grade 43 unless otherwise noted on the drawings. 
4.2.3 	Identification of Steel Grade 
All high yield steel shall have a visible identification mark stamped or painted, before and after fabrication. 
4.2.4 	Test Certificates 
All material test certificates shall be submitted to the Engineer prior to fabrication, and shall be cross-referenced with erection marks. 
4.2.5 	Rolled Sections 
All rolled sections to be BS4. No sections outside the permitted rolling tolerances shall be accepted. 
4.2.6 	Tubular Sections 
All tubular sections shall be Grade 43c or Grade 50c and shall be manufactured to BS4848 Part 2. 
4.2.7 	Substitution of Materials 
Substitutions of steel sections in order to achieve delivery schedules will generally be permitted. However, written consent must be obtained from the Engineer. No claim for extra payment will be entertained of the substitution is approved. 
4.2.8 	Incorrect Material Lengths 
In cases where materials lengths are incorrect, the extension of any such member by welding on additional material will not be permitted without written consent from the Engineer. 
4.3 	MATERIAL TESTING 
4.3.1 	General 
The Contractor shall notify the Engineer when steelwork is ready for inspection. The Engineer or his agent shall be given free access to the Contractor’s Work where fabrication is to take place for the purpose of inspection. No fabricated steelwork shall be delivered to site until inspected and passed by the Engineer unless written instructions to the contrary have been obtained from the Engineer. 
4.3.2 	Steel from Mills 
All mills steel shall be inspected by the Contractor on receipt. Any steel showing defects shall be remedied or rejected at the contractor’s own expense. If necessary, replacements shall be obtained from stockholders, in order to avoid delay. 
4.3.3 	Rejected Steel 
No rejected steel shall be re-used or built into the structure elsewhere. 
4.3.4 	Rejected Workmanship 
Any condemned workmanship shall be remedied at the place of original fabrication, at No extra cost. 
4.3.5 	Engineer’s Decision 
The Engineer’s decision regarding rejection of material or quality of workmanship shall be final. 
4.3.6 	Material Testing for Plate Girders 
All the material to be used for plate girders shall be ultrasonically tested at the mills to the following: 
i) All flange material to Grade LC2 
ii) All web material to Grade E 
4.4 	WELDING 
4.4.1 	Consumables 
All welding consumables shall be selected to ensure that the performance of the deposited weld metal is not less than that of the parent metal. 
All welding consumables for BS4360 steels shall comply with BS5135. All welding consumables shall be adequately protected from the effects of the weather, preferably in a heated store. 
All welding consumables showing signs of deterioration shall not be used. 
4.4.2 	Welding Procedures 
Welding procedures shall be required for all butt welds unless written instructions to the contrary have been obtained from the Engineer. 
Welding procedures shall include a sketch showing the arrangement, size and number of welds required; the classification, type and size of electrode, the welding sequence and any other relevant information. 
Welding procedures shall be tested in accordance with BS4870 Part 1. The Engineer may also require procedure tests to be carried on certain joints prior to fabrication, and to be tested in accordance with BS4870 Part 1. 
4.4.3 	Certified Welders 
Welding shall only be performed by certified welders in accordance with BS4872 Part 1 or BS4871 Part 1. A copy of the Welders Approval Test record shall be forwarded to the Engineer for each welder employed on the Contract before fabrication commences. 
4.4.4 	Cleaning of Welds 
All welds and welded material shall be cleaned free of all weld slag and weld splatter. 
4.4.5 	Weld Distortion 
The Contractor shall ensure that distortion during welding is minimized and shall draw the Engineers attention to any detail that despite his precautions may cause excessive distortion. All excessive weld distortions shall be rejected and rectified, or replaced, at the Contractor’s expense. 
4.4.6 	Pre-heating 
Material over 40mm thick requiring butt welds shall be preheated in accordance with BS5135 to a temperature of 125 ° C. 
4.4.7 	Material Surface 
Welding shall be carried out on clean, dry material, free from all mill scale and rust, and in conditions conducive to achieving good welds. 
4.4.8 	Site Welding 
Site Welding shall be carried out in accordance with clauses 3.9 – 3.13 of this Specification. 
4.4.9 	Welding Records 
The Contractor is to keep a permanent record of which welder has carried out each weld with the date and time each was started and finished and the weather conditions. 
4.4.10 	Weather Conditions 
No site welding shall be permitted in weather conditions where moisture may be present, or may be formed, during the welding procedure. 
4.4.11 	Movable Covers 
The Contractor shall provide movable covers of a type which gives sufficient protection to the welders during inclement weather. 
4.4.12 	Cope Holes 
Cope Holes shall be filled using methods and materials approved in writing by the Engineer. 
4.4.13 	Levelling and Jacking 
The Contractor shall provide all necessary jacking and levelling devices to ensure that the member ‘fit’ is within specified tolerances prior to commencement of welding. 
Where specified by the Engineer, the Contractor shall use such jacking and levelling devices necessary to ensure the mid-span points are within specified tolerances of the support position. 
No beam shall be welded with an upward camber at mid-span. 
4.5 	WELD TESTING 
4.5.1 	Testing Authority 
All weld testing shall be carried out by an approved Test Authority (see “Conditions of Tender and Contract” for specified authority). 
4.5.2 	Liaising 
The Contractor shall be responsible for liaising with the Testing Authority as to programme, with a copy of all correspondence being forwarded to the Engineer. 
4.5.3 	Access for Testing Authority 
The Contractor shall provide all necessary access and covers to allow testing to proceed unimpeded. 
4.5.4 	Safety Precautions 
The Contractor shall observe all safety precautions, particularly during the use of radiographic tests. 
4.5.5 	Number of Tests 
Where a series of similar members are used, one in five members shall be tested. Where less than ten similar members are employed; a minimum of two tests shall be required. 
4.5.6 	Fault Rectification 
Where a weld is found to be unacceptable, the Contractor shall bear the cost of cutting out the weld in a way which leaves the subsequent strength of the member unimpaired and replacing it with a sound weld. 
4.5.7 	Butt Welds 
All butt welds shall be tested by either radiographic methods or ultrasound. No other testing method shall be accepted without the written consent of the Engineer. 
4.5.8 	Other Welds 
All other welds shall be tested as requested by the Engineer, at the Client’s expense if it proves to be sound. If the weld is found to be defective the cost of the test and the remedial measures shall be borne by the contractor. 
4.5.9 	Works Test of Site Weld Procedures 
Where site welding is an integral part of the structural concept (e.g. butt welding of continuous beams) test welds shall be carried out before fabrication, at the Contractor’s works, in order to prove the suitability of welding procedures. 
4.5.10 	Rate of Site Weld Testing 
The rate of testing site welds shall be agreed between all parties after the initial testing of the first stage welds. The rates shall be reviewed as site work commences and shall be adjusted at the Engineer’s discretion. 
Prior to testing, welding procedures shall be forwarded to the Engineer for his comments. 
Both the Engineer and Testing Authority shall be present during the welding; welds shall then be tested by the Testing Authority. 
4.6 	BOLTS 
4.6.1 	HSFG Bolts 
High Strength Friction Grip (HSFG) Bolts shall conform to BS4395 and be used in accordance with BS4604. 
4.6.2 	Type of HSFG Bolts 
All HSFG bolts shall be of the load indicating type, or employ load indicating washers. All such bolts shall be tightened down until the correct gap is achieved, using equipment specified by the manufactures. 
The part turn or torque control method of tightening shall not be accepted as proof of correct torques. 
4.6.3 	Member Surface Joined by HSFG Bolts 
The surfaces of members to be joined by HSFG bolts shall be free from all mill scale, rust, oil, paint, etc, before being brought together. 
4.6.4 	‘Un-torque’ HSFG Bolts 
In no circumstances shall HSFG bolts be used ‘un-torqued’. 
4.6.5 	Black Bolts 
All black bolts shall conform to BS3643, BS3692, BS4190 or BS4933 as appropriate. 
4.6.6 	High Tensile Bolts in Tension 
All high tensile bolts (i.e. Grade 8.8 and above) used in tension shall be provided with nuts of a higher grade e.g. Grade 8.8 bolts shall be provided with Grade 10 nuts. 
	4.6.7 	Protection of Bolts All bolts shall be protected against corrosion as follows: iii) bolts to be 	encased in concrete to be left untreated. iv) bolts exposed to internal conditions to be s	herardized or cadmium plated. 
4.7 	FABRICATION 

4.7.1 	British Standards 
Accuracy of fabrication shall be observed at all times to ensure that members fit properly during erection. All parts of similar detail shall be made interchangeable. 
4.7.2 	Sawn Ends 
The ends of all girders and beams shall be accurately cold sawn at 90 degrees unless noted otherwise on the contract drawings, and must be free from all burrs. 
4.7.3 	Cropped Ends 
Small angles and tees may be cut by cropping, provided that the members suffer no deformation or distortion. 
4.8 	CUT EGDGES 
Hand flame-cut edges will not be permitted without the written approval of the Engineer. Machine flame cutting will only be permitted where the cut is subsequently ground or machined. 
4.8.1 	Holes 
No holes shall be formed by burning. Punched holes will be permitted in plate up to a thickness of 12mm provided that the plate suffers no deformation. All holes shall be free from burrs and sharp edges. 
4.8.2 	Notches 
	
	Notching and shaping shall be kept as small and as neat as possible. The root of all notches shall have a radius to the largest dimension possible. Over-run of saw-cuts at intersections shall be permitted. When shaping, directional changes in cutting shall be as gradual as possible. 
4.8.3 	Base plates & Cap Plates 
Base plates and cap plates shall be provided in one solid piece, to the dimensions shown on the drawing. 
Base plates that require machining should only be machined on the face in contact with the column shaft. 
Cap plates requiring machining, shall be machined on both faces. 
The ‘net’ machined thickness of the plate should not be less than that shown on the contract drawings. 
4.8.4 	Gantry Girder 
Compound gantry girders shall be of a welded construction. All diaphragms and bearings shall allow for adjustments in order to facilitate lining and levelling. 
Crane rails shall be fixed to the gantry girder as indicated on the contract drawings. 
Crane rails joints shall be ‘scarfed’ and positioned such that they overlap the gantry girder joint by a minimum of 450 mm. The joints in one crane rail shall be staggered with respect to the point in the opposite crane rail. 
Gantry girders shall be drilled to facilitate down shop conductors. Crane stops shall be drilled to facilitate timber stops. 
All bolts associated with gantry girders shall be provided with ‘NYLOC’ locknuts or similar approved. 
4.8.5 	Load bearing Concrete Casing 
In all steelwork where concrete casing is load bearing, (e.g. to support pre-cast concrete floors) 12 mm diameter holes shall be provided at 300 mm centres on a horizontal line 50 mm below the application of load, to facilitate reinforcement bars to the casing. 
4.8.6 	Wall Bearings 
All Steelwork bearing onto brickwork or concrete, other that flanged sections, shall be provided with double angle and cleats and shall be drilled for anchor bolts. 
4.8.7 	Floor Plates 
All floor plates shall be clipped to their supporting member unless otherwise noted on the contract drawings. 
4.8.8 	Purlins 
All purlins and other cold formed sections shall be of the sizes indicated and manufactured of materials to BS 2989 'Hot-Dip Galvanized Plain Steel and Coil' of minimum yield strength 350 N/mm² and in accordance with the requirements of BS 2994 for 'Cold Rolled Steel Sections'. Purlins shall be 'Z' purlins as manufactured by B.R.C West Indies Limited, Cane Garden, Barbados or approved equivalent and shall be provided with all necessary connecting sleeves and sag rods. 
4.8.9 	Hollow Sections 
All hollow sections shall be detailed with the ends sealed with welded plates. All connections using through bolts shall be provided with ferrules welded between the sides, sealing off the hollow section. 
4.8.10 	Gutter Straps 
All gutter straps shall be galvanised and have a minimum thickness of 6 mm. 
4.8.11 	Portal Frames 
All portal frames shall be pre-cambered for dead load deflection. 
4.8.12 	Erection Marks 
Erection marks shall be clearly painted on all work, in accordance with approved working drawings, and in sequence to an approved general arrangement drawing. All items weighing over 5 tonnes shall have the weight clearly marked on them. 
4.8.13 	H. D. Bolts 
The Contractor shall be responsible for the supply of all anchorage bolts. The contractor shall deliver them to site in accordance with the Main Contractor’s works programme in the event that work is subcontracted. 
4.8.14 	Galvanising 
All galvanising shall be in accordance with BS729 to a minimum coating weight of 460 grams per square meter. 
4.8.15 	Erection Packs 
The Contractor shall be responsible for supplying all necessary erection packs. Column packs shall be flat plate 75mm square, in various thicknesses. 
4.8.16 	Fabrication Drawings 
Fabrication drawings should be submitted in duplicate to the Supervising Officer and Engineer for comment a minimum of 14 days before fabrication. The comments of the Supervising Officer or Engineer will not relieve the steelwork subcontractor of his responsibility to accurately produce the steelwork detailed on the Engineer’s drawings. 
4.9 	ERECTION 
4.9.1 	Setting Out 
The Piling Contractor will be responsible for the setting out of all major grid lines, and positioning of all anchorage bolts, but the Contractor will be responsible for checking these before any erection commences. Should any discrepancies be found, the Engineer must be notified immediately. Additional payments for standing time will only be made for discrepancies discovered before erection commences. Where the work is phased this will apply to separate phases only. 
4.9.2 	Phased Work 
Where the work is phased, the Contractor shall ensure that the steelwork is delivered to site in accordance with the phasing and that his work force is sufficient to complete the phasing to the Main Contractor’s programme. 
4.9.3 	Lining and Levelling 
The Contractor shall be responsible for the lining and levelling of all steelwork to the tolerances specified, and to the satisfaction of the Main Contractor’s Engineer. 
4.9.4 	Erection Bracing 
The Contractor shall provide all necessary temporary erection bracing to maintain the stability of the structure during the erection. If the temporary erection bracing is not required after the steelwork erection has been completed, then the Contractor shall return to the site and dismantle the erection bracing at the Engineer’s request. 
4.9.5 	Grouting 
The Main Contractor will be responsible for grouting-in all column bases, but the Contractor shall be responsible for the lining and levelling of column bases until grouting-in is completed. 
4.9.6 	Drift Pins 
Drift Pins shall not be used in such a way as to enlarge or distort any holes. 
4.9.7 	Tolerances 
Erection tolerances shall be in accordance with BS5950 Part 2 1985 but not exceeding the following:i) level from datum to underside of glazing support or door head trimmers: +5 mm ii) level from datum to top of steelwork at any storey: + 6 mm iii) vertically up to 5 m: + 5 mm iv) location on plan from specified position: + 5 mm v) spacing between members: +10mm 
4.9.8 	Scaffolding 
The Contractor shall provide all scaffolding, boarding, hard hats, etc. necessary to comply with the current Health & Safety Legislation. 
4.9.9 	Plant and Tackle 
The Contractor shall provide all necessary plant, tackle, tools and supervision for the erection of the steelwork on site. 
4.10 	PAINTING 
4.10.1 	Painting Specification 
All painting is to be carried out in accordance with BS5493 and to the manufacturer’s recommendations. 
4.10.2 	Shot-blasting Specification 
All shot-blasting to be in accordance with BS5493 
4.10.3 	Standard Painting Specification 
Unless noted otherwise in the document “Conditions of Tender and Contract” the painting specification shall be: 
i) All steelwork to be cased in concrete shall be left unpainted, but all mill scale and rust shall be removed by mechanical wire brushing or shot-blasting to SA 
2.5. 
ii) All other steelwork shall be shot-blast to SA 2.5 and painted with one coat of Zinc Phosphate post fabrication primer (DFT 75 microns) within 4 hours of shot-blasting. 
iii) A high build epoxy primer as specified on the drawings. 
NOTE: 
If the steelwork remains inside the fabrication works, and away from moisture, the paint can be applied after fabrication is complete. Should unpainted steel start to rust it shall be shot-blasted or sand-blasted before painting commences. 
4.10.4 	Fabrication Damaged Steelwork 
All shop welds and all areas of paintwork damaged during fabrication shall be mechanically wire brushed and painted to the same specification as the rest of the steelwork. 
4.10.5 	Erection Damaged Steelwork 
All steelwork and bolts to be touched up on site after erection has been completed to the Engineer’s satisfactions. 
4.10.6 	Rejected Paintwork 
Any painted steelwork rejected by the Engineer shall be returned to the fabrication works and re-treated in accordance with the painting specification. 
4.10.7 	Site Painting 
No site painting shall be carried out during inclement weather or when moisture is present on the steelwork. 
_______________________
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5 	TIMBER 
5.1 	Materials 

	•	The timber to be used in this project is to be greenheart and pitch-pine as specified on 		the drawings. 

	• 	All timbers shall be sound, well-seasoned, true to line and free from checks, shakes, 			splitting, warping, loose knots or wavy edges. 

	• 	All pitch-pine timber shall be treated with an approved anti-termite compound applied 		under pressure in an approved treatment plant, such as the 'Tanalizing' and 				'Walmonizing' process. 

	• 	Timbers shall be protected from the weather during transit to the site and shall be 			stored under cover clear of the ground and protected from dampness. 

5.2 	Fixings 
o 	All carpentry work shall be framed, fixed and executed in the best and most 	workmanlike manner. Joints shall be so placed that knots do not occur in tension 	zones and shall be by the best methods of jointing timbers together using mortise and 	tenon, dovetail or other approved method. 

	o 	Nails shall comply with BS.1202 Part 1 bright finish unless otherwise described. Nails 		shall be punched below the surface; holes shall be stopped with putty or other equal 			and approved filler. 

	o 	Wood screws shall comply with BS.1210 and shall be galvanized steel unless 				otherwise described. 

	o 	Bolts to be used in timber connections shall comply with BS.4190 and shall be 			galvanized or sheradized steel. Bolts shall not be placed closer than four bolt 				diameters to each other nor closer than two diameters from the side edge or seven 			diameters from the end of the timber member. 




	o 	Bolts shall be provided with washer and/or taper washers to ensure satisfactory 			bearing for the head and nut and shall be of such length as to ensure that at least one 			full thread projects beyond the nut. Bolts, nuts and washers shall be supplied in such 			numbers to allow for normal loss and damage. 
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6 	ROADS & PAVED AREAS 
6.1 	General Roads and Paved Areas 
6.1.1 	Drains to be completed 
All drains, sewers, ducts and other services shall be completed before applying surface dressings and lying asphalt surfacing. 
6.1.2 	Preparation of Formation 
All excavation shall be carried out in accordance with clause 2.4. The formation shall be a minimum of 315mm below finished road level. 
Where plastic clay is encountered and it is not economical to remove all of it, a blanket of 150mm of coarse sand shall be laid on top of the clay and compacted with a roller of not less 8 tonnes in two layers before sub-base material is placed. One layer of geo-textile fabric should be placed under the course sand. 
6.1.3 	Sub-base 
The sub-base shall be formed from hard broken limestone free from clay, loam and organic material and shall be without stones over 100mm and without excessive fines. 
The sub-base shall be laid and compacted in layers not exceeding a thickness of 200 mm. 
6.1.4 	Base Course 
The base course shall be 100mm layer of broken, screened and washed hard limestone of 50mm nominal size graded down to 3mm nominal size laid to grade on a single layer over the sub-base and compacted with a roller of not less than 8 tonnes. The maximum tolerance for this layer shall be 13mm in length of 3.0 meters 
6.1.5 	Surface Dressing 
The 100mm thick base course shall be penetrated with a binder of straight run Bitumen to BS 598 with a penetration of between 60 and 70 or Bitumen Emulsion to BS 434. 
Immediately prior to the application of the binder the road base shall be cleared of all loose stones and extraneous material by brushing with stiff brooms. 
The binder shall be applied by the means of an approved power sprayer at an approved temperature and at a rate of 5.5 litres per m². 
Immediately after spraying the binder shall be covered with a layer of 6mm clean crushed stone at a rate of 79-90 sq. m/tonne and rolled with an approved roller until a uniform compact surface has been obtained. Traffic should not use the newly dressed surface until the bitumen has acquired its preliminary set. 
6.1.6 	Hot Asphalt Surfacing 
Hot asphalt surfacing to BS 594 shall be applied only on foundation as specified in Clauses 1.3, 1.4 and 1.5. 
The surfacing is to consist of a 30mm base course and a 20mm wearing course laid by a ‘Barber – Green’ or equivalent paving machine. 
The asphalt surfacing shall be compacted with a steel wheeled tandem roller weighing 6 to 8 tonnes. In areas where working space is limited vibrating 2-wheeled tandem rollers with a working weight of not less than 2 tonnes may be used with the approval of the Engineer. In this event the roller must be operated by an experienced operator to ensure that the surface is not damaged by over vibrating. 
Constructing joints, where formed, shall be cut back to a vertical face before laying recommences and the faces so formed shall be painted with hot bitumen. 
All Asphalt surfacing not finished to the satisfaction of the Engineer shall be removed and re-laid to the Engineer’s satisfaction at the Contractor’s expense. 
6.2 	SPECIFICATION FOR THE SUPPLY AND DELIVERY OF MARSHALL HOT-MIX ASPHALT CONCRETE 
This document contains the specification for Marshall Asphalt Mixtures and gives the required properties of coarse aggregate, fine aggregate, filler, and type of binder and composition of the mixture to be used. 
Methods of mixing, transporting and laying of the materials are also specified. 
6.2.1 	Aggregates Generally 
Aggregates shall be free from vegetable or organic matter, loam clay or chalk. They shall be washed and free from dust and other material which would prevent thorough coating with binder or which would adversely affect the strength or durability of the bituminous surfacing. 
Aggregates shall be free from sulphates chlorides and other materials (including the products of decomposition) which may be liable to break down during drying or subsequently when exposed to the weather. 
6.2.2 	Coarse Aggregate for Asphaltic Concrete 
This is defined as the aggregate retained on a No. 8 Sieve. Coarse Aggregate shall consist of gravel or crushed stone having hard, strong, durable pieces free of adherent coatings. The amount of detrimental substances in course aggregate shall not exceed the limits under the following items:
	a. 	Flat or elongated particles (length greater than five times average thickness) 10% 
	b. 	Other local detrimental substances – 2% 
	c. 	Fractured faces – Crushed gravel shall consist of particles of which a minimum of 			75% by count, of the material retained on the #4 sieve shall have one or more 				fractured faces, fractured for the approximate average diameter or thickness of the 			particle. 
	d. 	Soundness – The loss in weight when subjected to five alterations of the magnesium 			sulphate soundness test shall not be more than 15%. 
	e. 	Percent Wear – The percent wear of the coarse aggregate (L.A Abrasion) shall be less 		than 45%. 
	f.	Methods of tests shall be in accordance with the following:



		Material passing No. 200 sieve		-	AASHTO: 	T11
	
		Soundness (Magnesium Sulphate	-	AASHTO: 	T104

		Percent Wear				-	AASHTO: 	T96

		Aggregate Gradation			-	ASHTO: 	T27

6.2.3 	Fine Aggregate for Asphaltic Concrete 
This is defined as all aggregate passing a No. 8 sieve. It may consist of natural sand or it may be manufactured from crushed stone or gravel produced in a secondary plant. 
Fine aggregate shall be sharp, strong, angular material capable when combined in the mixture of producing the required gradation, stability and density and be free of deleterious substances. Natural sand shall be free from organic matter, roots and twigs. 
Sand Equivalent – the sand equivalent value for the fine aggregate shall be not less than 
30. The sand equivalent value of natural sand shall not be less than 25. However, if natural sand is blended or if natural sand is blended with stone screenings meeting the above sand equivalent limits, the natural sand may have a sand equivalent value as low as 20 so long as the blend is a minimum of 25. 
Method of tests shall be in accordance with the following:
	Aggregate Gradation		-	AASHTO:	T27
	Sand Equivalent		-	AASHTO:	T176
					-	AATM:	D2419 
6.2.4 	Filler 
Mineral filler shall consist of finely divided mineral matter such as rock, dust, hydrated lime, Portland cement, fly ash or other suitable mineral matter. At the time of use it shall be sufficiently dry to flow freely and free from lumps. 
	a. 	Mineral filler shall be graded within the following limits. 
	
	
	Sieve Size
	Present Passing

	No. 30 (600 µm)
	100

	No. 50 (300 µm)
	95-100

	No. 200 (75 µm)
	70-100



Table 1




	b.	The mineral Filler shall be free from organic impunities and have a plasticity index 			not greater than 4. 

	c. 	Methods of tests shall be in accordance with the following:

Plasticity Index 				-	AASHTO: T90 

Sieve Analysis of mineral Filler 		-	AASHTO: T37 

Sampling of Hydraulic Cement 		-	AASHTO: T127 

Sampling of Lime and Limestone 		-	ASTM: C50 
	
d. 	Acceptance of aggregate/sand to be supplied which fails in part to meet the above requirements will be the discretion of the Engineer. 

		The grading of the crushed sand to be supplied shall be within the following envelope:

	Sieve Size
	Percentage Passing

	3/8” (9.5mm)
	100

	No. 4 (4.75mm)
	80-100

	No. 8 (2.36mm)
	65-100

	No. 16 (1.18mm)
	40-80

	No. 30 (600µm)
	20-65

	No. 450(300µm)
	7-40

	No. 100 (150µm)
	2-20

	No. 200 (75µm)
	0-10



Table 2

6.2.5 	Aggregate Grading 
When tested in accordance with AASHTO:T11 and T27, The grading of the coarse and fine aggregates and added filler of the job design mixture shall fall within the limits of the table appropriate to the particular mixture in the following schedule:














	
Sieve Size (mm) 
	Asphalt Cement, Viscosity Grade – AC30 

	
	Percentage by Mass Passing 

	
	Base Courses 
	Wearing Courses 

	
	28mm Nominal Size Aggregate 
	22mm Nominal Size Aggregate 
	20mm Nominal Size Aggregate 
	14mm Nominal Size Aggregate 

	37.5 
	100 
	-
	-
	-

	28 
	78-100 
	100 
	100 
	-

	19 
	-
	78-100 
	89-100 
	100 

	12.7 
	56-80 
	64-89 
	78-90 
	86-100 

	9.5 
	-
	-
	68-83 
	78-90 

	6.35 
	40-64 
	46-71 
	60-75 
	66-79 

	3.18 
	30-52 
	32-58 
	49-63 
	52-65 

	No. 14 
	18-38 
	20-42 
	35-49 
	34-49 

	No. 36 
	11-25 
	12-28 
	22-33 
	19-33 

	No. 100 
	5-15 
	6-16 
	10-18 
	9-17 

	No. 200 
	3-7 
	4-8 
	2-6 
	3-6 



Table 3


DESIGN REQUIREMENTS

	

Range for % Asphalt Cement 
	4.0-6.0 
	4.0-6.0 
	5.0-7.0 
	5.0-7.0 

	Flow. AASHTO T245 
	4.00mm Max 
	4.00mm Max 
	4.00mm Max 
	4.00mm Max 

	Minimum Stability 
	6750N 
	6750N 
	8700N 
	8750N 

	Optimum Air Voids (%) 
	4.5-0.5 
	4.5-0.5 
	4.5-0.5 
	4.0-0.5 

	% Voids Filled with Asphalt Cement 
	67-75 
	65-75 
	70-82 
	70-82 



Table 4



6.2.6 	Binder 

(a) 	The binder shall be:

	either 	(1) 	petroleum bitumen with a penetration grade of 60/70; 

	or 	(2) 	refined lake asphalt and petroleum bitumen mixture of 60/70 					penetration.  This mixture shall result in a uniform, homogeneous 				blend with no separation.





The binder shall also be free from water and shall not foam when heated to 175oC (347oF) 

	(b) 	Methods of tests shall be in accordance with the following:

		Viscosity at 135oC (275oF) 			-	AASHTO: T201 
		
		Viscosity at 60oC (140oF) 			-	AASHTO: T202 
		
		Penetration 					-	AASHTO: T49 
		
		Flash Point 					-	AASHTO: T48 
		
		Ductility 					-	AASHTO: T51 
		
		Thin-Film Oven Test 				-	AASHTO: T179 
		
		Solubility 					-	AASHTO: T44 

	(c) 	A certificate shall be obtained from the supplier with each consignment delivered 			stating the penetration and asphalt cement viscosity grade being supplied. AC-20 			having a penetration range between 60-70 may be used in lieu of AC-30. Contingent 			upon this substitution, the supplier must demonstrate that he cannot provide AC-30. 			When requested by the Engineer, the Contractor shall arrange for the testing of 			samples of the binder to show the full range of properties for comparison with those 			defined in (b) above. 

6.3 	DESIGN 
6.3.1 	Course Thickness 
The Contractor shall lay the bituminous materials in such number and thickness of courses as will comply with the following table; the thickness of the course shall be after compaction. 
	The job mix for each course thickness shall be in accordance with the following table:
	Course 
	Marshall Asphalt Mixture 
	Dense Bituminous Macadam Mixture 

	
	Base Course 
	Wearing Course 
	Base Course 

	Minimum/Maximum Thickness 
	35-60 50-100 
	35-90 24-40 
	35-60 50-100 

	Nominal Aggregate Size 
	20mm 28mm 
	20mm 14mm 
	29mm 28mm 




Table 5 

6.3.2 	Job Design Mixtures 
	The Contractor shall design the bituminous mixture in his laboratory using the job Mix 	Formula appropriate to the course as described previously in Table 3. 
	The grading plot of the aggregate shall not vary from the low limit on one size of sieve to the 	high limit on adjacent sieve or vice versa. 
	The particle size distribution of the aggregate when plotted on the semi log shall give a 	smooth curve through the whole range of sieve sizes. 
	The Job Design Mixture for Marshall Asphalt mixtures to be supplied by the contractor shall 	comply with the design requirements as stated in Table 3 of the Job Mix Formula and precise 	values for each requirement shall be determined for each mixture. 
	The percentage values for the optimum binder content relate to the mass of the total mixed 	material, whereas the percentage values for the voids relate to the compacted volume of the 	total mixed material. 
	The Contractor shall report the mean percentage asphalt cement (%AC) and the individual test 	values at mean percentage asphalt cement and shall submit a copy of the plotted curves 	resulting from the tests, to the Engineer for approval. 
6.3.3 	Trial Mixtures 
Trial mixtures of each mix shall be made up in mixer the Contractor proposes to use, with the aggregates proportioned in the various bins to reproduce the aggregate grading of the approved Job Design Mixture and the mean percent binder (asphalt cement) content. 
6.3.4 	Emulsified Bitumen Surfacing 
Emulsified bitumen surfacing shall be only applied on foundation as specified on clauses 1.3, 1.4 and in the following manner. 
		Layer 1 	The binder as specified in clauses 1.5 is to be applied with a power sprayer at 				a rate of 2.75 litres per m² and 25 mm thick layer of graded broken stone 				25mm to 12mm nominal size rolled in. 
		Layer 2		The binder as previously described shall be applied at a rate of 4 litres per m² 				and 12mm thick layer of graded broken stone 12 mm to 3mm nominal size 				rolled in. 

		Layer 3 	The binder shall be applied at a rate of 1 litre per m² and blinded with grit. 
The finish of the road is to present a uniform surface free from bumps, hollows and ruts, evenly graded to the falls and levels shown on the drawings and to present a neat even appearance. 
Traffic shall not be permitted to travel over the surfacing until the binder has acquired its preliminary set. 
6.3.5 	Kerbs 
Kerbs shall be firmly and evenly bedded on a bed of concrete (1:3:6) 150mm thick which shall be carried out 150mm from the back of the kerb in order that a concrete haunch can be placed to support the kerb. 
All kerbs shall be laid true to line and level and shall be grouted and neatly pointed with cement mortar (1:2) not less than 100mm of kerb face shall be left showing above the level of the slipper drain following road surfacing. 
Straight kerbs may be used for curves whose radii are greater than 20 meters. 
The line and level of all kerbs shall be approved before concrete haunching of the kerbs begins. 
Kerb-laying machines may be used with the approval of the Engineer and shall be operated strictly in accordance with manufacturers’ recommendations. 
All kerbing shall be cured in accordance with clause 2.10.5 and protected by hessian to reduce shrinkage cracks and avoid damage due to heavy rainfall. 
6.3.6 	Concrete Carriageway 
Concrete carriageway shall only be laid on foundations as specified in clause 1.3. 
Concrete slabs shall be a minimum of 125mm thickness Grade ‘A’ concrete (1:1.5:3 nominal mix) placed and compacted in accordance with clauses 2.10.3 and 2.10.4. 
The finished surface shall be slightly roughened by lightly drawing a stiff brush across the slab after compacting and forming the surface. 
6.3.7 	Reinforcement 
Reinforcement shall be BRC mesh as detailed on the drawings. Mesh reinforcement shall be placed 50mm below the top surface of the concrete and shall terminate 50mm from all joints and slab edges. 
6.3.8 	Expansion joints 
Expansion joints shall be of a minimum width 20mm and spaced at 25 meter centres or as shown on the drawings. Expansion joints shall be at right angles to the axis of the road and continuous across the road. All joints shall be straight and truly vertical and shall extend for the full depth of the slab. All joints shall be filled with approved joint filler to within 20mm of the finished surface. During construction a timber or metal cap shall be fitted temporarily to the top of the joint filler. After concreting this cavity on top of the joint filler shall be carefully cleaned of all loose material and sealed with an approved joint-sealing compound. 
6.3.9 	Contraction Joints 
Contraction Joints shall be formed at the intervals detailed on drawings or as directed but shall not exceed 12 meters. They shall be similar to expansion joints in respected of fixing except that the filler shall be replaced with a timber fillet 75mm by 40mm fixed firmly to the base and the dowel bar caps shall be omitted. The sealing groove shall be 25mm deep by 12mm wide. 
Alternatively contraction joints shall be cut in the hardened concrete by means of a suitable concrete saw, to a depth of not more than 50mm. The 6mm saw cut shall then be sealed with a suitable viscous sealing compound of or by means of a pre-moulded joint sealer. In this method dowel bars are unnecessary, the mesh reinforcement being continuous. 
6.3.10 	Longitudinal Joints 
Longitudinal Joints shall be formed in all concrete roads exceeding 4.5 meters in width and in other paved areas. The joints shall be similar to contraction joints but only where concrete is placed continuously over the line of the longitudinal joint. The timber filler is not required where the joint is a vertical butt joint between two slabs. Instead of dowel bars there shall be set symmetrically across the joint at mid span mild steel bars bedded full length for complete bond. 
6.3.11 	Dowel Bars 
Dowel Bars shall be used in all joints as detailed on the drawing. They shall be placed at mid span and shall be free to move in one slab by painting with an approved Bitumen paint. 
Dowel bars across expansion joints shall be provided with an expansion fitting and to accommodate the bars holes exactly the diameter of the bars shall be punched or bored at appropriate centres in the joint filler 
6.3.12 	Concrete Footpaths 
Formation level shall be 250mm minimum depth unless hard rock is encountered. 
A layer of broken limestone free from clay, loam and organic material shall be compacted to a minimum depth of 150mm with the use of a roller of not less than 2.5 tonnes, to present a uniform even surface upon which to place concrete. 
Concrete slab shall be a minimum of 75mm (or as shown on plans) Grade ‘B’ concrete 
(1:2:4 nominal mix) and reinforced with A142 mesh placed 50mm from the top surface. All placing and compaction shall be in accordance with clauses 2.10.3 and 2.10.4 
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7 	SUNDRIES 
7.1 	WATER PROOFING 
7.1.1 	Admixtures and Surface Applies Waterproofing 
	Water Proofing Materials Shall Be As Follows Or Otherwise Approved: 
7.2 	XYPEX ADMIX C-1000 
7.2.1 	Dosage Rates 
Xypex Admix C-1000: 2% -3% by weight of cement. Xypex Admix C-1000 NF (No Fines Grade): 1% -1.5% by weight of cement. 
Note: Under certain conditions, the dosage rate for No Fines Grade may be as low as 0.8% depending on the quantity and type of total cementitious materials. 
Consult with Xypex’s Technical Department for assistant in determining the appropriate dosage rate and for further information regarding enhanced chemical resistance, optimum concrete performance, or meeting the specific requirements and condition of your project. 
7.2.2 	Directions for use 
Xypex Admix C-1000 must be added to the concrete at the time of batching. The sequence of procedures for addition will vary according to the type of batch plant operation and equipment. 

1 READY MIX PLANT-DRY BATCH OPERATION Add Xypex Admix in powder form to 	the drum of the ready-mix truck. Drive the truck under the batch plant and add 60% -70% of 	the required water along with 136 – 227 kg of aggregate. Mix the materials for 2 – 3 	throughout the mix water. Add the balance of materials to the ready-mix truck in accordance 	with standard batch practices. 
2 READY MIX PLANT -CENTRAL MIX OPERATION Mix Xypex Admix with water to 	form very thin slurry (e.g. 6.75 – 9kg of powder mixed with 13.6 litres of water). Pour the 	required amount of material into the drum of the ready-mix truck. The aggregate, cement and 	water should be batched and mixed in the plant in accordance with standard practices (taking 	into account the quantity of water that has already been placed in the truck and mix for at least 	5 minutes to ensure even distribution of the mix Xypex Admix throughout the concrete. 
3 PRECAST BATCH PLANT Add Xypex Admix to the rock and sand, then mix thoroughly for 	2 – 3 minutes before adding the cement and water. The total concrete mass should be blended 	using standard practices. 

	Note: It is important to obtain a homogeneous mixture of Xypex Admix with the concrete. 	Therefore, do not add dry Admix powder directly to wet concrete as this may cause clumping 	and through dispersion will not occur. 
	For further information regarding the proper use of Xypex Admix for a specific project, 	consult with a Xypex Technical Representative. 
7.2.3 	Setting Time and Strength 
The setting time of the concrete is affected by the chemical and physical composition of ingredients, temperature of the concrete and climatic conditions. Retardation of set may occur when using Xypex Admix C-1000. The amount of retardation will depend upon the concrete mix design and dosage rate of the Admix. However, under normal conditions, Admix C-1000 will provide a normal set concrete. Concrete containing Xypex Admix may develop higher ultimate strengths than plain concrete. Trial mixes should be carried out under project conditions to determine setting time and strength of the concrete. 
XYPEX CONCENTRATE 
7.2.4 	Coverage 
For normal surface conditions, the coverage rate for each Xypex coat is 6 to 7.2 sq. ft/lb. 
(1.25 – 1.5lb/sq.yd. or 0.65 – 0.8 kg/m2). 
7.2.5 Application Procedures 
•	SURFACE PREPARATION: Concrete surfaces to be treated must be clean and free 	of laitance, dirt, film, paint, coating or other foreign matter. Surfaces must also have 	an open capillary system to provide “tooth and suction” for the Xypex treatment. If 	surface is to smooth (e.g. where steel forms are used) or covered with excess form oil 	or other foreign matter, the concrete should be lightly sandblasted, water blasted, or 	etched with muriatic (HCL) acid. 
	•	STRUCTURAL REPAIR: Rout out cracks, faulty construction joints and other 			structural defects to a depth of 1.5 inches (37mm) and a width of one inch (25mm). 			Apply a brush coat of Xypex concentrate as described in steps 5 & 6 and allow to dry 		for 10 minutes. Fill cavity by tightly compressing Dry-Pac into the grove with 			pneumatic packing tool or with hammer and wood block. Dry-Pac is prepared by 			mixing six parts of Xypex Concentrate powder with one part water to dry, lumpy 			consistency. 

	Note: 

	1.	Against a direct flow of water (leakage) or where there is excess moisture due to 			seepage, use Xypex Patch’n Plug then Xypex Dry-Pac followed by a brush coat of 			Xypex Concentrate. (Refer to Xypex Specifications and Applications Manual for full 			details). 
2. 	For expansion joints or chronic moving cracks, flexible materials such as expansion 	joints sealants should be used. 
3. 	WETTING CONCRETE Xypex requires a saturated substrate and damp surface. 	Concrete surfaces must be thoroughly saturated with clean water prior to the 	application so as to aid the proper curing of the treatment and to ensure the growth of 	the crystalline formation deep within the pores of the concrete. Remove excess surface 	water before the application. If concrete surface dries out before application, it must 	be re-wetted. 
4. 	MIXING FOR SLURRY COAT Mix Xypex powder with clean water to a creamy 	consistency in the following proportions: 

	For Brush Application 
	
	1.25 – 1.5lb/sq.yd. (0.65 – 0.8 kg/m2 
	5 parts powder to 2 parts water 
	
	20 lb/sq.yd. (1.0kg/ m2 
	3 parts powder to 1 part water 
		For Spray Application 
	
	1.25 – 1.5lb/sq.yd. (0.65 – 0.8kg/ m2 
	5 parts powder to 3 parts water 
	(ratio may vary with equipment type) 

	Do not mix more Xypex material than can be applied in 20 minutes. Do not add water 	once mix starts to harden. Protect hands with rubber gloves. 

5. APPLYING XYPEX Apply Xypex with a semi-stiff nylon bristle brush, push broom (for large horizontal surfaces) or specialized spray equipment. The coating must be uniformly applied and should be just under 1/16 in. (1.25mm). When a second coat (Xypex Concentrate or Xypex Modified) is required, it should be applied after the first coat has reached an initial set but while it is still “green” (less than 48 hours). Light pre-watering between coats may be required due to drying. The Xypex treatment must not be applied under rainy conditions or when ambient temperature is below 400F (40C). For recommended equipment, contact Xypex Chemical Corporation or your nearest Xypex distributor. 

6. CURING A misty fog spray of clean water must be used for curing the Xypex treatment. Curing begin as soon as the Xypex has set to the point where it will not be damaged by a fine spray of water. Under normal conditions, it is sufficient to spray Xypex –treated surfaces three times per day for two to three days. In hot or arid climates, spraying may be required more frequently. During the curing period, the coating must be protected from rainfall, frost, wind, the ponding of water and temperature below 360F (20C) for a period of not less than 48 hours after application. If plastic sheeting is used as protection, it must be raised off the Xypex to allow the coating to breathe. Xypex Gamma Cure may be used in lieu of water curing for certain applications (consult with Xypex Chemical Corporation or your nearest Xypex distributor). 

Note: For concrete structures that hold liquids (e.g. reservoirs, swimming pools, tanks, etc.). Xypex should be cured for three days and allowed to set for 12 days before filling the structure with liquid. 
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