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NOTES:-


1.	This Specification is divided into Sections as listed in the following Index.  Each Section is complementary to the other Sections and all shall be construed as mutually explanatory.


2.   	Cross references are given in the text to assist the Contractor. Cross referencing is not exhaustive and the absence of a cross reference shall not be taken as limiting the application of any Clause.


3.   	The Contractor shall notify the Engineer in writing of any ambiguities or discrepancies in the Specification.   The Engineer will explain or adjust the Specification and will advise the Contractor in what manner the work is to be carried out.
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0.1	Brief Description of the works

The project site namely Soasoa is located in the province of Macuata, Vanua Levu and is approximately 5 km from Labasa Town. The drainage upgrade works to be undertaken is on reclaimed agricultural land, which is mainly sugarcane farms. The drainage system in Soasoa were constructed in 1978 and have reached the end of their design lifespan. The proposed upgrade works include the construction of two new floodgates, a trash rack and heightening of seawall as well as other engineering intervention measures. 

The works involved in this Contract comprise the following principal elements.  The descriptions of works are mentioned in Preamble.

1.	Construction of First Double Barrel Floodgate Structure (adjacent to old four Barrel Floodgate).
2.     Construction of Second Double Barrel Floodgate Structure (Adjacent to old Flapgate)
3.	Construction of Trash Rack (125meters upstream of old four Barrel Floodgate).
4.         Heightening of Seawall.

0.2	Site Location

1.	The project site namely Soasoa is located in the province of Macuata, Vanua Levu and is approximately 5 km from Labasa Town.

2.	Soasoa Drainage Scheme, Labasa, Macuata Province.

3.	Works will be undertaken on Crown, Native and Freehold lands.

0.3	CONTRACT Drawings

1.	Drawings are attached in Appendix 8.

0.4	Programme and Staging of the Works

1.	The Time for Completion of the Works shall be 180 Calendar Days.

1.         The Defects Liability Period shall be 180 Calendar days. 

3.	The Contractor shall draw and submit detailed work program for all activities concerned with the execution of all works undertaken to the Engineer for approval.

0.5	Materials Supplied by the Employer

1.	No materials will be SUPPLIED to the Contractor by the Employer for the construction of the works.

0.6	SETTLEMENT AND CONSOLIDATION

1.	The Contractor's attention is drawn to the fact that the insitu soils on which the construction is to be carried out, are very soft and significant settlement due to consolidation is anticipated.  These soils shall either be consolidated during construction by preloading or replaced by suitable imported earth fill.  The decision to preload or replace the soft soils will depend upon the Contractor's proposed method of excavation for the required construction works.

2. Preloading Method

   	If the Contractor uses a cofferdam to support the sides of the excavation the following procedure for preloading shall be adopted:

(a)	The Contractor shall preload the area on which the floodgate structure and or trash rack are to be constructed by placing a temporary layer of excavated material on the original ground surface for a depth of 3m or a suitable depth as approved by the Engineer.

(b)	The preloading shall be placed immediately following construction of the cofferdam. The Contractor shall make full allowance in the design of his cofferdam for the increase in lateral earth pressure due to surcharge from preloading.

(c)	Settlement of the loaded areas will be monitored weekly by the Engineer.

(d)	Preload shall be maintained at the specified height and shall be removed only when directed by the Engineer.  The topsoil shall be stripped to the depth specified and the permanent fill placed as soon as possible thereafter.

(e)	The Contractor shall include as necessary in his rates and price for all work in connection with preloading.

3. Replacement Method

   	If the Contractor proposes to batter part of the excavation he shall include in his rates and price for filling above the battered surface with Type B material complying with Clause 2.24.
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1.1  	ENTRY ONTO THE SITE

1.  	Prior to the commencement of operations, the Engineer shall supply to the Contractor the names and addresses of relevant owners and occupiers.  The Contractor shall notify the Engineer in writing 14 days in advance of his intention to start work within each area of ownership or occupation.

2.  	The Contractor shall keep records of the dates of his entry onto and departure from all property and lands of each owner and occupier, together with the dates of the erection and removal of all enclosures, and shall furnish copies of these records when required by the Engineer.  He shall keep, and furnish, copies of similar records in respect of roads and thoroughfares.

3.  	The '' Site",  as defined in the Conditions of Contract, shall mean the minimum extent of such public and private lands as, in the opinion of the Engineer, is necessary or practicable for the construction of the Works.

4.  	Immediately before entering any part of the Site for the purpose of constructing the Works the Contractor shall prepare and submit to the Engineer a schedule and photographic record showing the surface condition of the part of the Site about to be entered as described in Clause 1.12.

5.  	After the Contractor has notified the Engineer of his intention to start work within each area of ownership or occupation, the Engineer will arrange a meeting with the owner and occupier of the land which the Contractor shall attend.  The meeting will be to discuss the details of access, working area, reinstatement etc. in that area of land.  The Contractor shall not enter such land without the written permission of the Engineer.

6.  	Reasonable working space adjoining areas for the construction of the Permanent Works will be made available to the Contractor at no charge.

7.  	The Contractor shall make all necessary arrangements and bear all costs for any additional land that he may require for extra working areas, borrow pits etc.

1.2	ACCESS TO SITE

1.  	Existing access roads to Soasoa Drainage Scheme remain intact and will allow contractor way of access for construction of both floodgates.  

2.  	In the case where access roads from the existing roads to suit the Contractor's method of working and programme, together with all diversions necessary to maintain public traffic, shall be made by the Contractor as per Bill of Quantities.



1.3	SURVEY OF HIGHWAYS, PROPERTIES, LAND AND CROPS

1.  	Where appropriate, the Engineer shall arrange for surveys to be carried out, in conjunction with the Contractor and the Highway Authority, owners or occupiers, of the condition of highways/roads, properties, land, river banks and crops which may be affected by the Works.

2.  	Before any work affecting such highways/roads, properties, lands, river banks or crops is commenced, the Contractor shall confirm in writing to the Engineer that the relevant survey is a true and accurate record of their condition.

1.4	SITE FENCING 

1.  	Where the type and locations of temporary site fencing are described in the Contract, the Contractor shall erect such fencing as soon as he is given possession of the relevant portion of the Site.  The Contractor shall regularly inspect and maintain all such fencing, any defects being made good without delay.  Access shall be made in temporary site fencing as necessary for the use of the occupiers of adjacent lands. Temporary site fencing shall remain in position until either it is replaced by permanent fencing or the works are sufficiently completed to enable that portion of the Site to be brought into use.

2.  	The Contractor shall provide and maintain all necessary fencing, warning signs and watching, necessary for the safety and convenience of the public.

3.  	The Contractor shall ensure that the Works and all plant and equipment are secure when he is absent from the Site.

1.5	LEVELS AND REFERENCE POINTS

1.  	The Engineer will supply to the Contractor details of the value and location of the temporary bench marks and reference points which are to be used for the setting out of the Works.

2.  	The Contractor shall satisfy himself that the existing ground levels as indicated in the Contract are correct.  Should the Contractor wish to dispute any level he shall submit to the Engineer a schedule of the position of the levels considered to be in error and a set of the revised levels.  The existing ground relevant to the disputed levels shall not be disturbed before the Engineer's decision as to the correct levels is given.

3.  	The datum for all levelling on Site shall be Mean Sea Level (MSL) unless otherwise directed by the Engineer.

1.6	BILLPOSTING AND ADVERTISING

1.  	The Contractor shall not undertake or allow bill posting or advertising of any kind upon the Works without the written consent of the Engineer.

1.7	INTERFERENCE WITH LAND INTERESTS

1.  	The Contractor shall confine his constructional operations within the Site, or such other areas of land as may be negotiated, and shall instruct his employees not to trespass.

2.  	Subject to any unavoidable disturbance which may be necessitated by the execution of the Contract, the Contractor shall not interfere with any fishing or other rights which may exist on or near the Site.

3.  	Before exercising any right negotiated by him in connection with any borrow pits, access roads, tip or accommodation outside the Site, the Contractor shall notify the Engineer in writing of such arrangements.

4.  	In the event of the Contractor making use of any borrow pit, access road, tip or accommodation outside the Site, the Contractor shall forward to the Engineer a copy of the written consent of the owner and occupier or Authority having charge of the land.  The Contractor shall, in conjunction with the Engineer, make a record of the condition of the surfaces of that land before entering on to it.  If the Contractor does not comply with this requirement and with the terms of the agreement for the use of the land, the Employer will adopt the liability and deduct all costs arising therefrom from monies due to the Contractor.

1.8	INTERFERENCE WITH ACCESS TO PROPERTIES AND SERVICES

1.  	Before interfering with access to any property, the Contractor shall provide alternative arrangements.  The Contractor shall notify the Engineer and the relevant occupiers in writing 14 days in advance of any such interference and shall confirm to the Engineer that alternative arrangements have been agreed.

2.  	The Contractor shall not obstruct access to any Public Utility or privately owned manhole or surface cover.

3.  	Should the Contractor fail to comply with requirements of sub-clause 1 above or fails to comply with any other requirement of the Contract the Engineer may order the Contractor not to proceed with new construction until the Contractor fulfils all his obligations under the Contract.

1.9	PROCEDURE FOR COMPLAINTS AND CLAIMS FOR DAMAGE

1.  	Details of all claims or warnings of intended claims which the Contractor may receive in respect of matters against which he is required by the Contract to indemnify the Employer and his Representatives shall be notified without delay to the Engineer, who shall likewise pass to the Contractor any such claims or warnings which may be submitted directly to the Engineer or Employer.

2.  	A similar exchange of information shall also be made in relation to all complaints which may be received.

3.  	The Contractor shall notify the Engineer in writing immediately following any damage or injury arising out of the execution of the Works.

4. In the case of any complaints or claims for damages the Contractor, Engineer and Employer shall find an amicable solution. 


1.10  	PROTECTION AGAINST DAMAGE

1.  	The Contractor shall take all necessary precautions to avoid causing any unwarranted damage to roads, lands, properties, trees and other features and, during the period of the Contract, shall deal promptly with any complaints by owners or occupiers to make good such damages at his own expense.

2.  	Where any portion of the Works is close to, across, or under any existing apparatus of Public Utilities or other parties, the Contractor shall temporarily support and work around, under or adjacent to all apparatus in a manner designed to avoid damage, leakage or danger, and to ensure uninterrupted operation.

1.11  	PUBLIC UTILITY AND OTHER SERVICES

1.  	The Contractor shall carry out trial excavation by hand digging to verify the positions and levels of all services.

2.  	The Contractor shall determine and record the nature, size, position and level of all services encountered in trial excavations.

3.  	The Contractor shall make his own arrangements for any diversion or removal of services which he may require for his own convenience or because of his proposed method of working, and shall, in all cases, inform the Engineer in advance of his proposals.

4.  	The Contractor shall report any damage immediately to the Public Utility or owner responsible for the service and shall, if responsible for the damage, bear all penalties and costs of repair.  The Contractor shall provide a written report for the Engineer on the damage, detailing how it occurred, its extent and the likely repair cost.

1.12  	TRAFFIC REQUIREMENTS
 
1.  	Before any work in or affecting the use of any highway is commenced, the Contractor's proposed method of working shall be agreed with, and confirmed in writing to, the Engineer and the Highway and Police Authorities.

2.  	Throughout the execution and maintenance of the Works, the Contractor shall co-operate with the Highway and Police Authorities concerning works in, or access to the highway.  The Contractor shall inform the Engineer of any requirements of, or arrangements made with, the Highway and Police Authorities.

3.  	Where the diversion of an existing carriageway or footpath is temporarily necessitated by the Works, the Contractor shall provide and maintain an alternative which shall be operational before interference with the existing way.

4.  	Where ramps or plates are required, they shall be provided and maintained to a standard suitable in all respects for the class of traffic requiring to use them.

5.  	The Contractor shall take all reasonable steps to prevent vehicles entering and leaving the Site depositing mud or other debris on the surface of adjacent roads, and shall remove expeditiously any material so deposited.

1.13 	TIDINESS OF SITE

1.  	The Contractor shall be responsible for the proper upkeep and maintenance of the Site and the Works and shall remove from the Site, rubbish and other waste as it accumulates.  Materials and equipment shall be positioned, stored and stacked in an orderly manner.

1.14 	WORKS AFFECTING WATERCOURSES

1.  	The Contractor shall be responsible for maintaining watercourses within the Site in effective working condition at all times.

2.  	The Contractor shall take all practicable measures, which shall be to the approval of the Engineer, to prevent the deposition of silt or other material in, and the pollution of, any existing watercourse, canal, drain, reservoir, borehole, aquifer or catchment area, arising from his operations.

1.15	EMERGENCY ARRANGEMENTS

1.	The Contractor shall maintain arrangements whereby he can quickly call out labour outside normal working hours to carry out any work needed for an emergency associated with the Works.  The Engineer shall be provided with, at all times, a list of addresses and telephone numbers of the Contractor's staff who are currently responsible for organizing emergency work.
 
2.  	The Contractor shall acquaint himself and his employees with any relevant local arrangements which are in existence of dealing with emergencies.

1.16  	SANITARY FACILITIES

1.  	The Contractor shall provide, maintain and cleanse, to the approval of the Engineer, all sanitary facilities and drainage required for the use of the Engineer's staff and all personnel employed in or about the Works.

2.  	On completion of the Works the Contractor shall remove all sanitary facilities from the Site, thoroughly disinfect and fill in all pits and trenches.


1.17  	WATER FOR THE PURPOSES OF THE CONTRACT

1.  	Water for use under the Contract shall be the responsibility of and paid for by the Contractor.  

1.18  	POSITION OF THE WORKS

1.  	The Works are indicated on the Drawings but the precise positions, lines and directions of all the works are not necessarily shown and will be determined by the Engineer as the work proceeds.

1.19  	RECORDS

1.  	In the execution of the Works the Contractor shall be responsible for accurately recording all underground services, features and strata encountered.  Prior to the Completion of the Works, the Contractor shall furnish the Engineer with a copy of these records.

1.20	PHOTOGRAPHS

1.	Prior to the commencement of the Works, the Contractor shall provide in duplicate photographic record of the Site and any adjacent buildings, structures, roads, fields and crops.

2.	The Contractor shall supply one set of progress photographs at monthly intervals to the Engineer.  The set shall comprise a minimum of 24 color prints 150mm by 100mm in size.  All photographs shall be annotated with the date and location and shall be taken at the direction of the Engineer.

1.21  	PROVISION FOR FIRST AID

1.  	The Contractor shall provide First Aid facilities for his staff, the Engineer's staff and all personnel in and about the Site of the works.

1.22  	GRAVES AND GRAVEYARDS

1.  	Where the Works are in close proximity to graveyards or isolated graves, the Contractor shall take all necessary measures, including fencing, to ensure that the areas concerned are not damaged or interfered with in any way.

2.	In any accidental disturbance of grave the Contractor shall inform the Engineer and the Contractor shall restore the grave as directed by the Engineer at his own costs.

1.23  	NOTICE OF OPERATIONS

1.  	Concerning examination of work before covering up, the Contractor shall give notice of the expected dates and times when concreting is to be performed so that the Engineer may make arrangements for inspection and testing of the work.

2.  	Any inspection or testing of the work by the Engineer shall not relieve the Contractor of his responsibility for testing to ensure the Works comply with the Specification.

1.24  	TEMPORARY WORKS

1.  	The Contractor shall provide all temporary works necessary for the construction of the Permanent Works.  All temporary works shall be competently designed and properly constructed and shall be suitable in all respects for the provision of access, placing of concrete, supporting plant and any other functions which the temporary works are required to perform.

2.  	The Contractor shall, when asked, submit to the Engineer for his approval drawings of his proposed temporary works with supporting calculations of the strength, stability and anticipated deflections of the loaded members. The drawings shall clearly indicate the method by which the temporary works shall be used in the construction of the Works.

3.  	Any alterations or modifications to proposed or defective temporary works that the Engineer may require at any time shall be made by the Contractor at his own expense.

4.  	The Contractor shall remain responsible for the adequacy of the temporary works notwithstanding any approval given by the Engineer. 

5.  	The Contractor shall be responsible for all negotiations with, and obtaining any necessary consents from, third parties in connection with the use of the proposed temporary works.  All proposed temporary works shall be approved by the Engineer prior to negotiations with third parties over their use.

1.25  	AUSTRALIAN STANDARDS AND OTHER DOCUMENTS

1.  	Australian Standards and other documents referred to in the Contract shall be deemed to be those current 42 days prior to the date for the return of Tenders.

2.	Any reference in the Contract to a standard published by the Standards Association of Australia, or to the specification of any other body, shall be constructed equally as reference to an equivalent one.

1.26	SITE MEETINGS

1. The Contractor shall make regular site meetings with the Engineer or the Engineer’s Representative to discuss the progress of the Contract. Site meetings shall be held once every two weeks and additional meetings may be called by the Engineer when required.

2. The engineer or Engineer’s representative would chair the meeting and shall take and distribute the minutes of such meetings. The minutes of the meeting shall be endorsed by the engineer and the contractor.
1.27	MOBILIZATION AND DEMOBILIZATION

1. The Contractor shall furnish, deliver and operate suitable construction equipment with attendant plant capable of performing the construction. The following schedule of payments will be made:

a. 70% of the mobilization cost will be paid upon arrival of all equipment, plant attendant and labour at the project site and completion of temporary facilities to the satisfaction of the Engineer as specified under Bill No 1.

b. 30% for the demobilization of equipment, personnel, removal of temporary facilities, disposal area clean-up and other work necessary following the completion of the project as specified under Bill No 1.
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Contractor is responsible for the purchase and supply of all construction materials such as boulders, sand, gravel, stones, stainless steel, mild steel, cement mortar, concrete, mesh, Geotextile filter cloth, PVC pipes and any other materials needed for the completion of the construction works which are subject to the standards and specifications set out in this agreement necessary for the carrying out of the Works under this Agreement.

2.1	STANDARDS AND SUBMISSION OF MATERIALS

1. 	Wherever, in respect of any Australian Standard (AS), a Certification Mark Scheme is available, all materials required to comply with that Standard, or the containers of such materials, shall be marked with the Certification Trade Mark.  The mark of conformity of any other third party certification body accredited by a National Accreditation Council for Certification Bodies or equivalent shall be an acceptable alternative to this requirement.

2. 	The requirements of sub-Specification 1 above shall not apply where the Engineer is satisfied and confirms to the Contractor in writing that third party quality assured materials are not readily available.  In such a case, and where materials are required to comply with other Australian Standards, specifications or their equivalents, the Contractor shall submit to the Engineer test certificates, furnished by the supplier or manufacturer of the materials, indicating compliance with the relevant specification.

3. 	As soon as possible after the Contract has been awarded, the Contractor shall submit to the Engineer for his approval a list of his proposed suppliers and sources of materials required for the execution of the Works.

4.  	Samples shall be taken in accordance with the appropriate Australian Standard where applicable.

5.  	The materials subsequently supplied shall conform to the quality of samples which have been approved by the Engineer.

6.  	Names of additional suppliers and sources may be submitted by the Contractor during the execution of the Contract, but no source shall be changed without the Engineer's approval.

2.2	STORAGE OF MATERIALS

1.  	Materials and components shall be stored in such a manner as to preserve their quality and condition of the standards required by the Contract.

2.  	The quantity of materials and components stored on the Site shall be consistent with that necessary for efficient working.



	Cement

3.  	The Contractor shall provide a container or building for storing cement at the Site.  The container or building shall be dry, waterproof and adequately ventilated.  If more than one type of cement is to be used in the Works the container or building shall be suitably sub-divided and care shall be taken to ensure cements of different types do not come into contact with each other.  Cement stores shall be arranged to allow the cement to be used in the order in which the various consignments were delivered to Site.  The Engineer shall be furnished with the means of identifying the consignments of cement delivered.

4.  	Cement shall not be kept in a temporary store except where it is necessary for the efficient organization of the mixing plant.

5.  	Bags of cement shall not be laid directly on the floor but on wooden slats or duckboards arranged to permit adequate air circulation around the bags.

	Aggregate

6.  	Aggregate shall be stored on the Site in storage bins or on specially prepared platforms to reduce segregation to a minimum and to prevent contamination.  The washing of aggregate on the Site will not be permitted.

	Reinforcement

7.  	Reinforcement shall be stored clear of the ground and adequately supported to prevent distortion.

	Pipes and Fittings

8.  	All pipes and fittings shall be stacked in accordance with the recommendations of the manufacturer.  In the absence of such recommendations the following procedures shall be adopted.

	(i)	Pipes shall be stacked by placing the first layer on a firm foundation of solid timbers set level on the ground.  The bottom layer shall be anchored by timber wedges firmly nailed to the bottom timber supports. Subsequent layers shall be nested on to the lower layer with if applicable, spigots and sockets reversed between layers.  Pipe stacks shall not exceed 2.5m high.

	(ii)	Fittings shall be stacked in their wooden packing cases or supported on 	timbers clear of the ground.

	(iii)	Rubber gaskets and other jointing materials shall be stored under cover in clean conditions and shall be protected from exposure to sunlight.

9.  	In addition to any inspection tests made when delivery is taken, pipes and, if applicable, their coatings and linings, shall be inspected immediately before laying. Any damage shall be repaired by the Contractor as directed by the Engineer before the pipe is laid.

10.  	The Engineer may himself and without relieving the Contractor of any of his obligations under the Contract, inspect and test the pipes and fittings by any means he considers appropriate and any damage found by such inspections shall be repaired by the Contractor as directed by the Engineer.

11.  	The Contractor shall remove from the Site, and shall provide a replacement for, any pipe or fitting which in the opinion of the Engineer is damaged beyond repair on Site.

2.3	HANDLING AND USE OF MATERIALS

1.  	Materials and components shall be handled in such a manner to avoid any damage or contamination, and in accordance with all applicable recommendations of the manufacturers.

2.  	Unless otherwise described in the Contract, the use, installation, application or fixing of materials and components shall be in accordance with all applicable recommendations of the manufacturers.  Where appropriate, the Contractor shall make use of any technical advisory services offered by manufacturers.

3.  	The Contractor shall ensure that all materials and components are properly handled both by his staff and by any haulage contractor employed by him.

4.  	During transport, pipes and fittings shall not be allowed to rest on the edges of vehicles or in any other manner which give rise to concentrated loads to the weight of the article and bumping of the vehicle.

5.  	To prevent damage to pipes or fittings the Contractor shall ensure all lifting equipment used includes flexible slings.

6.  	Pipes and fittings shall not under any circumstances be unloaded by dropping from a vehicle nor by the use of chains or hooks bearing on the pipe ends.


2.4	WATER

1.  	Water for use with cement shall be free from matter harmful to concrete and reinforcement.

2.  	Under no circumstances shall brackish or salty water be used for making concrete or mortar.

3.  	The Contractor shall provide test certificates in accordance with BS 3148 (standard) for any water source that he proposes to use for making concrete unless the source is portable mains water supplied from a public system.

2.5	CEMENT

1.  	All cement shall be Portland cement and shall comply with AS3972 for Ordinary and Rapid Hardening Portland cement, or BS4027 for Sulphate Resisting Portland Cement, with the exception that the proportion of Magnesia (MgO) contained in the cement may be increased to a maximum of 5% for Ordinary Portland cement produced in Fiji.

2.  	The total alkali content of any cement expressed as Na2O shall not exceed 0.65%.

3.  	Unless approval is given for the handling of cement in bulk, cement shall be delivered to Site in sound properly secured bags direct from the manufacturer, each bag bearing the manufacturer's name or recognized trademark.  The Contractor shall furnish, as required by the Engineer, test certificates indicating that samples have been analyzed and tested by an approved firm and comply in every respect with the appropriate specification. 

4.  	If the Contractor proposes to use cement which has been stored for a period in excess of 3 months from the date of testing, the Engineer may require the cement to be retested at the Contractor's expense before such cement is used in the Works.

5.  	Any cement affected by damp or other causes shall not be used in the Works and shall be removed from the Site at the Contractor's expense.

2.6	ADMIXTURES FOR CONCRETE OR GROUT

1.  	Admixtures shall only be used with the approval of the Engineer.

2.  	Accelerating, retarding and water-reducing admixture shall comply with the relevant provisions of BS5075: Part 1. Super-plasticizing admixtures shall comply with the relevant provisions of BS5075: Part 3.

2.7	AGGREGATES FOR CONCRETE

1.  	Aggregates for concrete shall comply with the relevant provisions of AS 1465 when tested in accordance with the requirements of AS 1141.

2.  	The Contractor shall submit test certificates from an approved testing laboratory showing the following properties of aggregates from the source, or sources, that he proposes to use.
	(a)  Grading			(b) Bulk Density
	(c)  Unit Mass			(d) Water Absorption
	(e)  Abrasion Value^		(f) Crushing Value^
	(g)  Particle Shape^		
		(^ for coarse aggregates only)

3.  	Precautions shall be taken against Alkali Aggregate Reaction as recommended in "Minimizing the Risk of Alkali-Silica Reaction" as published by the Cement and Concrete Association (UK).  Aggregates shall be considered as not susceptible to alkali aggregate reaction if the major rock components belong to one of the following types:-
· Granite
· Gabbro
· Basalt (except Andesite’s)
· Limestone’s (except silicious Limestone’s and Dolomities)
· Porphyry (except Dacites, Rhyolites and Felsites)
· Hornfels

	The identification of a rock and its placing in the appropriate group shall be made by a qualified Geologist. All marine aggregates and aggregates containing opal shall be considered susceptible whether included in the above list or not.  A major rock component shall be defined as one which forms 5% or more of an aggregate.

2.8	MORTAR

1.  	Mortar shall be mixed only as and when required in the relevant proportions indicated in the following table, until its color and consistency are uniform.  The constituent materials shall be accurately gauged, allowance being made for bulking of sand.
		Nominal Mix by Volume

		1 of cement: 0 - 0.25 of lime putty: 3 of sand
			Or
		1 of cement: 2.5 of sand: 2.5 - 3 of plasticizer.

2.  	Ready-mixed lime, sand for mortar and ready-to-use retarded mortar shall comply with the relevant provisions of BS 4721.

2.1 All mortar shall be conveyed fresh to the Works as required for use.  Mortar which has begun to set or which has been Site-mixed for a period of more than 1 hour shall not be used.  Plasticizing and set retarding mortar admixtures shall comply with BS 4887: Parts 1 and 2 respectively and shall be supplied with instructions for use.

2.9	CEMENT GROUT

1.  	Cement grout shall be mixed in the proportions of 1 of cement to 3 of sand by weight using the minimum quantity of water to ensure the necessary fluidity to render it capable of penetrating the work.

2.  	Cement grout shall be used within 1 hour of mixing, except where it contains a retardant admixture.

2.10	 STEEL REINFORCEMENT

1.  	Steel reinforcement shall comply with the relevant provisions of the appropriate Australian Standard as set out below.

Steel Reinforcing Bars	AS 1302
Hard Drawn Steel Reinforcing Wire	AS 1303
Hard Drawn Steel Reinforcing Fabric	AS 1304

2.  	Unless shown otherwise on the Drawings steel reinforcement bars shall be     Grade 275Y.

3.  	Steel reinforcement shall be free from loose or thick rust, grease, tar, paint, oil, mud, mill scale, mortar or other coating, but shall not be brought to a smooth polished condition.

4.  	The Contractor shall supply test certificates for all steel to be used in the Works when required.

2.11	 BINDING WIRE

1.  	Binding wire for steel reinforcement shall be 1.6mm diameter finally annealed mild steel wire, complying with BS 1052.

2.12	 COVER BLOCKS AND SPACES FOR REINFORCEMENT

1.  	Cover blocks and spaces shall be designed to maintain the correct clear cover of concrete over steel reinforcement, shall be as small as possible consistent with their purpose, and of a shape acceptable to the Engineer.

2.  	Concrete cover blocks shall be manufactured with a 10mm maximum aggregate size and otherwise produced to the same specification as the surrounding concrete.  Wire cast in the block for the purpose of tying it to the reinforcement shall comply with Clause 2.11.

3.  	Spacers shall be of rust-proof material and shall not produce staining, or otherwise be detrimental to the concrete or steel.

2.13	PLASTIC SHEETING
	1.	Plastic sheeting for waterproof underlay shall be free from tears and voids and substantially free from pinholes and other discontinuities.  It shall have a composition in accordance with Clause 3 of BS 6076 and a nominal film thickness of 0.125mm.

2.14	PRECAST CONCRETE PRODUCTS

1.	Constituent materials of precast concrete products shall comply with the relevant requirements of this Specification, except where and appropriate Australian Standard includes specified requirements to the contrary.

2.	Except where otherwise specified in a relevant Australian Standard or described in the Contract, the surface finish of precast concrete products shall be Rough Finish for surfaces next to the earth and elsewhere Fair Finish.

2.15	PRECAST CONCRETE PIPES
1.	Precast concrete pipes shall comply with the relevant provisions of the following Australian Standards.

		Precast Concrete Drainage Pipes	AS	1342
		Precast Concrete Pressure Pipes	AS	1392

2.	Drainage pipes shall be supplied with spigot and socket or flush type joints suitable for rigit pipeline construction.

3.	Pressure pipes shall be supplied with spigot and socket joints of the flexible type in which a rubber ring is the sole means of making the joint watertight.

4.	The Contractor shall provide test certificates for the pipes underlies they are manufactured under the AS Certification Mark Scheme and branded accordingly.

2.16	SHEET PILES

1. Depending on site conditions and construction project, the contractor has the choice of using overlapping or interlocking sheet pilings. However with approval from Engineer. Sheet piles are to be driven to a depth that is agreed to and acceptable by the Engineer.

2. The choice of sheet pile and method of pile driving will be dependent on local soil condition and will require pre-approval from the Engineer.

2.17	 NUTS, SCREWS, WASHERS, PINTLES AND BOLTS

1.  	Mild and high strength nuts, screws, washers and bolts shall comply with the relevant provisions of the appropriate British Standard as set out below.

	Type	BS

	Black hexagon bolts, screws and nuts	4190

	Metal washers for general purposes	4320

	High strength friction grip bolts, nuts and	4395: Parts 1-3
	washers

	Black cup and countersunk head bolts	4933
	and screws with nuts.

2.  	Bolting for pipes and fittings shall comply with the relevant provisions of BS 4504: Part 1, except that spheroidal graphite iron bolts for use with ductile iron pipes and fittings shall be manufactured from metal complying with the provisions of BS 2789 for Grade 500/7.

3.  	Bolt lengths shall be sufficient to ensure that nuts are full-threaded when tightened in their final positions.

4.  	Stainless steel nuts, screws, washers, pintles and bolts shall be manufactured from Grade 316S31 steel complying with BS 970: Part 1 or BS 1449: Part 2.

5.  	Where bolting is incompatible with the material being fixed, suitable isolating washers and sleeves shall be used.

2.18	 FIXINGS FOR METALWORK

1.  	Mild steel bolts and nuts shall be hot dip galvanized in accordance with BS 729 and stainless steel bolts and nuts shall be manufactured from Grade 316S31 steel complying with BS 970:Part 1 or BS 1449:Part 2.

2.  	Stainless steel proprietary fixings shall be manufactured from Grade 316S31 steel complying with BS 970: Part 1 or BS 1449: Part 2.

2.19	TIMBER AND PRESERVATION OF TIMBER

1. The use and selection, quality and dimensions of timber to be used will depend upon the type of construction works. The contractor with approval from the engineer shall select the ideal timber type, dimension and quality. 
2. All storage of timber purchased from the supplier shall be kept away from weathering including rain, sun and moisture and be kept in a sheltered storage area with adequate ventilation. Timber is to be staked on a solid timber platform away from the ground and stakes of timber of the same dimensions and quality are to be separated from each other 
3. Any timber showing signs decay, termite infestation and rotting will not be used and be immediately removed from the site and disposed of  at the contractors own cost.  
4. Form work timbers used should be able to withstand the loads for the construction purpose.
5. Water-absorbent timbers shall not be used.
6. Entire formwork timbers shall be rigidly constructed and propped, so that there should be no deformation in the shape and retain its original shape.
7. High grade strength timbers or timbers similar in strength, in accordance to Engineers approval shall be used. 

2.20	BRICKS AND BLOCKS

1. Concrete building blocks shall comply with AS 1346.
2. Concrete building bricks shall comply with AS 1500.



2.21	BOULDER FILL

	1.	The material for boulder fill shall be hard, durable, angular quarried stones of 500 mm to 750 mm diameter in sizes and placed by the methods described in the specifications and drawings.

2.22	HARDCORE

1.	Hardcore shall consist of clean, hard, durable material, either broken stone, bricks or concrete, graded from 200 mm to 50 mm and be free from extraneous matter.

2.23	PERMEABLE STRUCTURAL MEMBRANE (FILTER CLOTH)

1.	Permeable structural membrane shall be thermally bonded non-woven material.  It shall have a chemical composition of 70% polypropylene and 30% polyethylene, with a minimum thickness of 0.7mm and a nominal weight of 140g/m2.

2.	The membranes shall be wrapped in black polythene until required for use.

2.24	FILL MATERIAL - (MATERIAL TYPE B)

	1.	Filling material Type B shall consist of uniform, readily compactable material, free from vegetable matter and building rubbish and having a Liquid Limited between 60% and 85% and a Plasticity Index between 25 and 65 when tested in accordance with AS 1289.   Clay lumps and stones shall be retained on 75mm and 37.5mm sieves respectively and between 40% and 70% of the material shall pass a 200mm standard sieve.

2.25	GRAVEL PAVEMENT MATERIAL - (MATERIAL TYPE C)

1.	Gravel pavement material Type C shall consist of hard durable, well-graded natural gravel or crushed rock free from organic or soluble material and suitable for compaction to form a dense stable pavement.

2.	The grading curve of Type C material shall lie within the following limits when tested in accordance with AS 1289 and its shape shall resemble the shape of the upper and lower limit curve
		Sieve Size	Percentage Passing
		   	    (by  weight)

.	75	mm	  100
	37.5	mm	55  -   85
	19	mm	40  -   70
	9.5	mm	30  -   60
	4.75mm	25  -   40
	2.36mm	20  -   40
	600	um	12  -   30
	300	um	  8  -   10
	75	um	  3  -   10

3.	The Liquid Limit and Plastic Limit of the fine fraction of the material shall not be greater than 30% nor less than 7% respectively when tested in accordance with AS 1289.

2.26	RIPRAP AND STONE PITCHING MATERIAL

1.	Material for riprap and stone pitching shall be hard, durable, angular quarried stone, predominantly free of intrusion and unweathered.  It shall not contain stones having a ratio of maximum to minimum dimensions greater than 2.5.

2.	The material shall conform to the sizes and grading described in the Contract.

2.27	SELECTED EXCAVATED MATERIAL

1.	Selected excavated material shall be free from vegetable matter and building rubbish and readily compactable to form a stable fill and will only be used prior to Engineers approval.
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3.1  	SITE PREPARATION

1.  	The works shall include clearing, grubbing, stripping, breaking up, removal and disposal of all debris and other objectionable matter as directed by the Engineer.  

3.2  	CLEARING AND GRUBBING

1.  	The area to be occupied by the Permanent Works and adjacent working areas shall be cleared of trees, Tiri, bushes, stumps etc before topsoil removal is commenced.

2.  	Tree stumps and roots shall be removed to a minimum depth of 300 mm below ground level.

3.  	All material arising from felling and grubbing shall be disposed of off site.

4.  	Existing fences, walls, drainage culverts, pipes etc. shall be carefully removed, stored and reinstated by Contractor at his own cost as directed by the Engineer.

5.  When directed by the Engineer, the holes resulting from grubbing operations shall be filled with approved materials, which shall be deposited and compacted to the same density as the adjoining soil.             

3.3	STRIPPING

1. The work under this item shall consist of stripping and disposal of topsoil, riverbed materials of loose sand and gravel as shown on the drawings or as required by the Engineer and as specified herein.

2. Stripping will be performed only in the excavation areas where the excavated material under stripping is suitable and can be used as fill material.

3. After site clearing, the Contractor shall strip topsoil to the depth shown on the drawings or ordered by the Engineer.  Stripping of topsoil shall consist of the removal of all organic materials such as sod, topsoil and remaining roots.

4. All the topsoil stripped above, except such topsoil as may be used or stockpiled in accordance with the Engineer’s order, shall be disposed of as provided herein.  The minimum depth of topsoil stripping shall be 30cm unless otherwise specified.

3.4	EXCAVATION

1.  	Final Surface shall mean the surface indicated on the Drawings to which excavation is to be carried out.
2.  	The Contractor shall carry out his operations in such a manner as to avoid damage to, or deterioration of, the Final Surface of excavations.

3.  	If the Contractor encounters ground in the Final Surface which he considers unsuitable, or if the Final Surface is damaged or allowed to deteriorate, the Engineer shall be promptly informed in writing.

4.  	Unsuitable ground in the Final Surface shall be removed and disposed of off Site and the resulting void filled with compacted sand and lean concrete Class 15/40 or as directed by the Engineer.  Payment for the work will be made at the rates entered in the Bill of Quantities provided that the ground has not become unsuitable by damage or deterioration caused by the Contractor.

5.  	The Contractor shall be responsible for defects in the Works due to construction being placed upon an unsuitable Final Surface if they fail to inform the Engineer thereof in accordance with Clause 3.4.3.

6.  	Where a blinding layer of concrete is shown on the Drawings it shall be placed immediately upon completion of the excavation to prevent deterioration of the Final Surface.

7.  	The Contractor shall be responsible for the disposal of surplus excavated material off Site but no excavated material suitable for re-use in the Works shall be removed from the Site except on the direction, or with the approval, of the Engineer.

3.5	SUPPORT OF EXCAVATIONS

1.  	The Contractor shall provide the necessary support for excavations.

2.  	If in the opinion of the Engineer the support proposed by the Contractor is insufficient then the Engineer will order the provision of stronger support for the excavations and the Contractor shall adopt and make no additional charge for adopting the method ordered by the Engineer.

3.  	The Contractor shall not remove temporary works supporting the excavations until in the opinion of the Engineer the Permanent Works are sufficiently advanced to permit such removal which shall be executed under the personal supervision of a competent foreman.

4.  	Any advice, permission, approval or instruction given by the Engineer or Engineer's Representative relative to such support or the removal thereof shall not relieve the Contractor from his responsibilities under the Contract.

5.  	All temporary works supporting the excavations shall be removed during back-filling unless previous approval has been obtained form the Engineer.  Where temporary supports have been used in the excavations any such support shall be left in at the expense of the Contractor should he find it impractical to remove them.

6.  	Should temporary supports need to be left in any excavations owing to the Engineer deciding that their permanent installation is necessary for the stability of an adjacent structure or service the Contractor shall be reimbursed in accordance with the provisions of the Contract.

7.  	The Contractor shall submit his proposals for supporting the excavations at least 7 days prior to the commencement of any excavation work. His proposals shall take into account the nature of the ground to be excavated, the level of the water table at the Site and the proximity of roads and buildings.

8.  	Timbering, steel sheeting, strutting and sheet piling for the support of excavations shall be fixed by the Contractor in accordance with BS: CP2003.


3.6	DE-WATERING

1.  	The Contractor shall not allow water to lie in any part of the Works unless required to do so under the Contract. Water arising from or draining into the Works shall be drained or pumped to an approved disposal point.  Any drainage slumps shall, where practicable, be sited outside the area excavated for the Permanent Works, and shall be refilled with concrete Class 7/40 to the level of the Final Surface of the adjacent Permanent Works.

2.  	The Contractor shall take every necessary precaution to prevent any adjacent ground from being adversely affected by loss of fines through any de-watering process.

3.  	The Contractor shall take care to avoid causing damage to any part of the Permanent Works or adjacent properties from his de-watering process.

3.7	BACK-FILLING

1.  	Back-filling shall, wherever practicable, be undertaken immediately after the required operations preceding it have been completed and have been tested, inspected and approved by the Engineer.  Back-filling shall not be commenced until the Works have achieved sufficient strength to withstand all loading imposed by the operation of back-filling.

3.8	FILLING ABOVE GROUND 

1.  	This Clause covers filling which performs no specific structural role such as area-wide Site filling around buildings, canal embankments and seawalls.  It does not cover the construction of earth dams for which, if necessary, a separate specification will be included elsewhere in this document.

2.  	The material used for filling above ground shall be Type B material complying with Clause 2.24 or other materials as specified by the Engineer. 

3.  	Filling shall be built up evenly over the full width of the works and spread in layers not exceeding 200mm in depth in the unconsolidated state.
4.  	The moisture content of the fill material shall, if necessary, be adjusted to that required to attain maximum density.  Material which is too wet shall be allowed to dry.  Material which is too dry shall have additional water added by the use of approved sprinklers. The material shall be mixed until the moisture content is within the limits set by the Engineer for attainment of the minimum specified value for compaction.

5.  	Each layer of fill shall be compacted uniformly by approved plant to not less than 95% of the maximum dry density determined in accordance with AS 1289.

6.  	Any areas of a compacted layer which appear smooth and glossy shall be lightly scarified by raking before the next layer of fill is spread.

7.  	Special measures such as hand operated vibrating plate compactors or power rammers shall be used to properly compact material placed against concrete walls or sheet piles etc.

8.  	The filling shall, where practicable, be built up with a sufficient camber or cross fall and a surface sufficiently even to enable surface water to drain readily from it.

3.9	IMPORTED FILL

1.	The Contractor shall be solely responsible for locating suitable borrow areas, making all arrangements with landowners for their use and paying all royalties and other charges necessary.

2.	The Contractor shall submit a 15kg sample of the material that he proposes to use to the Engineer for testing.  The sample shall be contained in an airtight container and be clearly labelled as to its source and depth from which it was taken.

3.	If a sample is approved by the Engineer the Contractor shall, at his own expense, carry out regular tests during the course of extraction to verify that soil from the borrow area continues to comply with Clause 2.24.

4.	The borrow area shall be cleared of all vegetation and the topsoil removed, in accordance with Clause 3.2 and 3.3 and set aside for re-use.  The borrow area shall be provided with adequate drainage facilities.  On completion of extraction the borrow area shall be reinstated in accordance with Clause 13.3.

3.10	NOTIFICATION OF OPERATIONS

1.	The Contractor shall give adequate notice as required by the Engineer, of his operations so that the Engineer can arrange for inspection of the Works and witness the Contractor's testing procedures.


3.11	REINSTATEMENT OF FARMLAND

1.  	On completion of work in farmland the Contractor shall break up and cultivate the surface of all working areas to a depth of at least 300mm and shall replace topsoil and restore the land to its original condition.  The Contractor shall re-erect fences, walls etc taken down during the course of the work at his own costs.

3.12	INSPECTION AND TESTING OF EARTHWORKS

1.	The Contractor shall carry out tests at regular intervals in accordance with AS1289 to demonstrate that the materials and workmanship employed in the construction of earthworks comply with the following Specifications.

	Clause		              Test				     Method

	2.33			Liquid Limit				C1.1
	2.33			Plasticity Index			C3.1
	2.33			Sieve Analysis				C6.1
	3.7			Dry Density/Compaction		E1.1
	3.7			Field Dry Density			E3.3


2.	The Contractor shall allow in his rates and prices for carrying out the above tests on the basis of conducting all 5 tests per 5000m3 of fill.
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4.1	CONCRETE

1. 	Concrete shall consist of a mixture of cement, water, fine aggregate and coarse aggregate, and may, subject to the approval of the Engineer, include special additives.  In the finished work, concrete shall be sound, dense and durable and shall have the strength and other properties specified.

2.	The proportion of fine and coarse aggregate will depend on the grading and other properties of the materials, but the amount of fine aggregate shall always be the minimum which, combined with cement, will produce only sufficient mortar to fill the voids between the coarse aggregate and leave a slight excess for finishing.

	3.   	In order to secure the optimum strength and durability of the finished concrete, the quantity of water to be used in mixing the concrete shall be the minimum which will give satisfactory workability and consistency having regard to the mix as a whole and to the conditions and manner of placing the concrete in the work.

4.2	CLASSES OF CONCRETE

	1.   	This specification covers concrete graded in "Classes" having minimum compressive 	strengths at twenty eight (28) days after placing (when determined by tests on 150mm cylinders as specified in Clause 4.3) and maximum size of aggregate as follows.

	Class of Concrete 	   Strength (MPa)   	 	Maximum Size of
  									Aggregate(mm)

	40/20			40				20
	30/20			30				20
	25/20			25				20
	20/40			20				40
	15/40			15				40
	 7/40			 7				40

	2.   	Concrete used in the works shall be of the classes shown on the Drawings or as directed by the Engineer and shall be made and placed in accordance with this specification.

	3.   	Concrete used in the separate sections of the works shall have the following properties:-

Section of	Class of	Max. Water	Nominal            Max.Slump
Work	Concrete	Cement ratio	Size of	(mm)
		(by weight)	Aggregate(mm)

Blinding	7/40	  -	40	75

Lean 	15/40	  0.45	40	75

Mass	20/40	  0.45	40	75

Reinforced	25/20	  0.45	20	75

Precast	30/14	  0.45	14	75

Exposed to	40/20	  0.45	20	75
Seawater

4.3	TESTING CONCRETE

1.  	Specimens for compressive tests shall be 150mm cylinders.  Sampling, moulding, curing, transport and testing shall be carried out in accordance with the requirements of BS 1881.

2.   	Every sample shall consist of set of cylinders moulded in the presence of the Engineer or his Representative and such that they are as nearly identical as possible.

3.   	Cylinders shall be moulded from concrete being placed in the Works and selected by the Engineer to truly represent the whole of the concrete of a particular Class placed during the pour.

4.   	Prior to the commencement of concreting, the Contractor shall submit for the approval of the Engineer details of his proposed arrangements for carrying out tests.  The results of all tests shall be forwarded to the Engineer not later than 24 hours after the tests are carried out.  The Engineer may require his Representative to be present at any test and the Contractor shall make all arrangements for his attendance. All costs for sampling and testing shall be borne by the Contractor.

5.   	Set of test cylinders shall be moulded from each pour of concrete placed. 

4.4	DESIGN AND CONTROL OF CONCRETE MIXES

1.   	The Contractor shall submit to the Engineer for his approval details of the concrete mix that he proposes to use for each Class of concrete to be used in the works at least six weeks in advance of his intended dates for placing a particular Class of concrete in the permanent works so that strength tests from trial mixes may be made.

2.	In order to ensure that the strength of concrete in the work will not fall below that specified in Clause 4.2 the Contractor shall design each concrete mix for a target (average) strength appreciably higher than the specified strength.  The target strength shall be selected by the Contractor having regard to the degree of control the Contractor expects over the materials and handling of concrete in the field.

3.   	Unless the Engineer directs otherwise the quantity of cement in a particular mix shall not be less than the following:-

          Class of Concrete				Minimum number of 40kg bags of cement for each cubic meter of concrete

 	40							12.5
 	30							11.25
 	25							10.625
 	20							 9.375
15							 8.75
  	7							 6.25

4.   	The design of the mix shall take into account the general requirements of Clause 4.1, the slump requirements of Clause 4.2 and the grading and maximum size of aggregates given in Clause 4.21.

5.   	Once the Engineer has approved a certain mix for a particular Class of concrete, the mix shall be used at all times for that Class and no departure from it shall be made either in properties or materials or in their relative proportions or in any other respect without the prior approval of the Engineer.

4.5	CHECK OF TRIAL MIX BY TEST CYLINDERS

1.   	Prior to approval being given to a mix proposed by the Contractor, its compressive strength at twenty-eight days shall be checked by test cylinders moulded from the materials and in the relative proportions proposed by the Contractor.

2.   	If at any time during the progress of the Works it becomes necessary to use materials differing from those approved originally, the Contractor shall submit further mix designs which shall, unless directed otherwise by the Engineer, be checked by compressive tests at twenty-eight days, prior to approval being given to their use.

3.   	Trial mixes for the moulding of test cylinders shall be prepared by the Contractor in the presence of the Engineer or his Representative.  The Contractor shall give the Engineer at least two working days notice of his intention to prepare trial mixes.

4.   	In assessing whether the strength obtained from a trial mix is satisfactory, the average strength of all cylinders tested at 28 days shall be equal to or greater than the target strength approved by the Engineer for that particular Class of concrete.

4.6	CHECK OF WORKING MIX BY TEST CYLINDERS

1.   	Throughout the progress of the work a statistical check will be maintained by the Engineer on the compressive strength of each Class of concrete using all 28 days test results of samples moulded from concrete placed so far in the Works.

2.   	Test results will be analyzed on the basis of groups of six consecutive samples, the strength of each sample being the average strength of each set of duplicate cylinders.

3.   	The mix will be considered satisfactory for strength if the following requirements are met:-

  (i)	The average of six consecutive samples shall not be less than 1.2 times the specified strength.

 (ii)	The average of any two samples in the group shall not be less than the specified strength.

(iii)	The strength of a single sample shall be not less than 0.75 times the specified strength.

4.   	Should any one of the above requirements not be met the Engineer may direct the Contractor to modify the mix and/or improve the production of the concrete to obtain concrete of higher strength.

4.7	DETERMINATION OF TWENTY EIGHT (28) DAY STRENGTH

1.   	The twenty eight (28) day strength of concrete used in the works shall be determined from test cylinders in accordance with the requirements of Clause 4.3.

2.   	Where more than one set of cylinders are moulded to represent a continuous section of the work the average strength of all such cylinders shall be taken as the twenty eight (28) day strength.

3. Should a specimen be cored from the work in accordance with Clause 4.9 the actual strength of the specimen shall be adjusted to obtain the equivalent strength of a 150 mm cylinder in accordance with BS1881.

4.8	ADJUSTMENT OF TEST STRENGTH FOR AGE OF SPECIMEN

1.	Should any cylinder or specimen cut from the finished work be tested at a number of days after pouring greater than twenty eight (28) its strength shall be adjusted to the equivalent twenty eight (28) days strength by dividing the actual strength by the factor given in the following table.




Age of Test Specimen in 
days at date of testing					Factor

28						 1.00
33						 1.02
42						 1.04
49						 1.06
56						 1.08
70						 1.10
84						 1.12
112						 1.14
140						 1.16
168						 1.18
196						 1.20
224						 1.22
318						 1.24
365 and greater			 	 1.25
	Notes:

(i)	For intermediate ages the factor shall be determined on a pro-rata basis.

(ii)	If specimen are tested at 7 days for the purposes of preliminary information, the approximate equivalent strength at twenty eight (28) days may be predicted by dividing the actual strength at 7 days by 0.70.

(iii)	Seven day tests shall not be regarded as acceptance tests.

(iv)	The above factors apply to concrete made from Ordinary Portland cement only.

4.9	FAILURE TO OBTAIN REQUIRED STRENGTH OF CYLINDERS

1. 	Should the strength of a sample representing concrete work fail to reach the specified twenty eight (28) day strength, the Contractor may elect to submit for testing a specimen cut from the completed work.  The form and dimensions of the specimen and the location in the work from which it is to be cut and the manner of restoring the cut portion of the work shall subject to the approval of the Engineer.  The specimen shall be taken by means of a core drill.

2. 	The cost of cutting specimens from the work and of restoring the work according to the directions of the Engineer shall be borne by the Contractor.

3. 	After tests of concrete specimens cut from the work have been made the Engineer will consider the results and any other information and will, at his absolute discretion, determine the strength of the concrete to be accepted (having made any necessary adjustment for specimen age as detailed herein) as one of the following:-

	(i) 	The average strength of the set(s) of cylinders moulded at the time of pouring, i.e. rejecting the specimen(s) cut from the work on the grounds of being unsatisfactory in some respect.

	(ii) 	The mean of the average strength of the set(s) of cylinders moulded at the time of pouring and the equivalent strength of the specimen cut from the work.

	(iii)	The equivalent strength of the specimen cut from the work, i.e. rejecting tests on cylinders moulded at the time of the pouring of the concrete on the grounds that the cylinders do not truly represent the concrete as placed in the work.

4.10	ACCEPTANCE OF CONCRETE

1. 	The basis of acceptance of the concrete in the works will be the twenty eight (28) day strength determined by the Engineer in accordance with the foregoing.

	2	Concrete having a deficiency in strength will be treated as detailed below:-

	(i)	Should the strength of the concrete as determined from test cylinders or by the Engineer in accordance with Clause 4.9 fail to reach the specified value by more than 10 percent the Engineer may reject the whole or part of the concrete represented by test specimens.

(ii) The Engineer may, at his absolute discretion, give consideration to acceptance of the whole or part of such concrete subject to a deduction of 2 per cent of the scheduled rate for concrete for each 1 per cent,  or fraction thereof, that the concrete is deficient in strength up to a  maximum deficiency of 10 per cent in strength.

3.	Notwithstanding the above, any concrete placed in the works and not of the Class shown on the Drawings or specified may be rejected by the Engineer.

4.	Hardened concrete which is porous, segregated, honeycombed or in which the placing was so interrupted as to require a construction joint that was not specified, or where concrete or embedded steel has been disturbed by vibration or movement of forms after initial set has taken place, or which in the opinion of the Engineer is otherwise defective, may be rejected.

4.11	FINE AGGREGATE

1.	Fine aggregate shall consist of clean, hard, tough, uncoated grains uniform in quality and shall conform to the requirements of AS 1465 relating to the presence of harmful materials.

2.	Unless otherwise approved by the Engineer, the grading of the fine aggregate shall lie within the following limits:-

	Standard Sieve				Quantity Passing
					(Percentage by weight of sample)

9.50	mm						         100
4.75 	mm						  90 - 100
2.36	mm						  60 - 100
1.18	mm						  30 - 100
 600	um						  15 - 100
 300 	um						    5 - 50
 150	um						    0 - 15


3. 	Unless the Engineer directs otherwise the grading of the aggregate shall not exceed the absolute limits set out above by more than the following amounts:-

	Standard Sieve				  Deviation from
Proposed Grading

9.50 mm						    Nil
4.75 mm					  	+/-  5%
2.36 mm						+/-  5%
1.18 mm						+/- 10%
 600 um						+/- 12%
 300 um 						+/-  5%
 150 um						+/-  3%


4.12	COARSE AGGREGATE

1.  	Coarse aggregate shall consist of clean, hard, durable, crushed rock or gravel and shall conform to the requirements of BS 882 relating to the presence of harmful materials.  If required, aggregate shall be washed to satisfy these requirements.

2.	The grading of the coarse aggregate shall be selected within the limits given in the following table:-   

	Sieve	 *   Percentage of aggregate passing by mass of sample	           *
Aperture*  _______________________________________________	*
	(mm)	  *        Nominal maximum size of graded aggregate    		*
  *			40mm			*	20 mm 	*
________________________________________________________
75.0	  *			     100			*	     -		*
53.0	  *			    -			*	     -		*
37.5	  *			90 - 100		*	     -		*
26.5	  *			    -			*	     -		*
19.0	  *			30 - 70			*	     -		*
13.2	  *			   -			*	     -		*
  9.5	  *			10 - 35			*	25 – 55	*
  6.7 	  *			    -			*	     -		*
  4.75	  *			 0 -  5			*	 0  - 10		*
  2.36	  *			 0 - 2	 		*	 0  -  5		*
---------------------------------------------------------------------------------

3.	The grading of the aggregate supplied shall in no case exceed the absolute limits set out above and shall not differ from the adopted grading by more than the following amounts:-

 	Sieve		*	Maximum Percentage Deviation from Proposed	*
	Aperture	*	               Grading					*
	(mm)________________________________________________________
  	  			*    Nominal maximum size of graded aggregate   		*
			*	     	40 mm	    	   *		20 mm		*
	____________________________________________________________
	75.0		*	      -		               * 		      -		*
	53.0		*	      -			   *		      -		*
	37.5		*	   +/- 10		   *		      -		*
	26.5		*	   +/- 15		   *		      -		*
	19.0		*	   +/- 15		   *	  	   +/- 10	*
	13.2		*	   +/- 10		   *		   +/- 15	*
	 9.5		*	   +/- 10		   *		   +/- 15	*
	 6.7	  	*	   +/- 5			   *		   +/- 10	*
	 4.75		*	      -	    		   *		   +/- 5		*
	 2.36		*	      -		  	   *		      - 		*
	*				   *				*
__________________________________________________________________

4. 	The resistance to abrasion determined by the Los Angeles Test as set out in BS 882 shall not exceed 35%.

5.	The aggregate crushing value determined in accordance with the procedures set out in BS 882 shall not exceed 35%.

6.	The soundness of the aggregate shall be such that the loss of weight does not exceed the following when tested in accordance with the procedures set out in BS 882.

	(i)	12 % when tested with sodium sulphate.
	(ii)	18 % when tested with magnesium sulphate.

7.	The particle shape shall have a flakiness index not exceeding 30% and an elongation index not exceeding 30 % when tested in accordance with the procedures set out in BS 882.

4.13	AGGREGATE SAMPLING

1.	Sampling procedures and quantities of aggregate supplied for testing shall be as set out in BS 882.

2.	Aggregates for the Works shall be delivered to site at least 6 weeks prior to their intended date of use to enable samples to be taken and tested by the Engineer.  The Contractor shall assist the Engineer in sampling and testing aggregate and shall provide every necessary facility (including test apparatus) and labour at his own expense.

3.	The Engineer will give consideration to waiving the requirements of sub-Clause 4.13.2 if the Contractor elects to use the services of a nationally-accredited independent testing agency at his own expense.

4.14	ACCEPTANCE OF AGGREGATES

1. 	Aggregate shall not be used in the Permanent Works until the approval of the Engineer has been obtained and then only so long as the quality of the materials remains equal to that of the approved test Samples.

2. 	If at any time during the progress of the Works it is found necessary to use aggregates differing from those on which the initial tests were made, samples of the new aggregates shall not be used until they have been tested as specified herein and approved by the Engineer.

4.15	AGGREGATE STORAGE

	1.   	Storage facilities shall be provided by the Contractor to prevent aggregates becoming intermixed or mixed with foreign materials or suffering from segregation.
2.   	Aggregate stockpiles shall be placed on a hard artificial surface provided with free drainage.  The Engineer may approve the use of heavy-grade building paper if site conditions are suitable.

4.16	FALSEWORK FOR CONCRETE CONSTRUCTION

	1.   	Falsework shall be built on firm and secure foundations, safe from scour and shall be of sufficient strength to carry all loads.

2.   	The Contractor shall make due allowances for deflection accompanying loading of falsework and shall be fully responsible for the accuracy of the finished concrete work. Falsework shall be constructed so that on completion of the structure, the lines and levels of the concrete will be as shown on the Drawings.

3.   	If falsework settles during concreting the Contractor shall stop work, remove the concrete and reconstruct the falsework to ensure a first rate product is produced. No additional payment will be made for remedial work of any kind.

4.17	FORMWORK FOR CONCRETE

1.	The Contractor shall submit to the Engineer for his approval detailed drawings and supporting calculations of his formwork design at least 14 days before erection of the formwork.  No concrete shall be placed in the formwork until it has been approved by the Engineer.

2.	Any formwork not conforming to the requirements of the Engineer shall be promptly taken down and reworked as necessary.

3.	In the case of concrete placed in excavations, forms shall be provided to all vertical surfaces unless shown otherwise on the Drawings or directed by the Engineer.

4.	In the case of columns, walls or other thin sections, forms shall be designed so that no concrete shall be allowed to fall through more than 2.5 metres.

5.	In the case of slabs, beams and similar members, forms shall be constructed so that side forms may be removed without interfering with soffit forms.

6.	Forms shall be capable of withstanding vibration during concrete compaction and shall be designed for the full hydrostatic pressure of a liquid weighing 2500 Kg/m3. Deflection of forms between joints and/or studs shall not exceed 1 in 300 of the joints or stud spacing.

4.18	  MATERIALS FOR FORMWORK

1.	Timber for formwork shall be well seasoned and free from loose knots, splits and other defects.  Timber which in the opinion of the Engineer, becomes warped or unsuitable for re-use shall be replaced.

2.	The class of timber selected for different portions of the structures shall be appropriate to the quality of surface finish required in the finished work and shall be approved in advance of formwork construction by the Engineer.

3.	Formwork for concrete which will form exposed surfaces shall be made from dressed timber or lined with an approved waterproof lining which shall produce a smooth, even concrete surface true to the dimensions shown on the Drawings.  Where plywood is approved for formwork it shall be marine grade having a minimum thickness of 18mm.

4.	Formwork for concrete which will not be exposed in the finished Works shall be made of sawn timber closely jointed to prevent the loss of cement paste.

5.	Formwork for faces on which tidal doors close shall be constructed of mild steel.  The design of the mild steel forms shall be submitted to the Engineer for approval before the manufacture of the forms is commenced.  All bolt and rivet heads shall be countersunk and all welds ground flush.  The completed work shall provide a plane uniform smooth surface on which the steel outfall doors may seal.

6.	Proprietary formwork shall be used only with the approval of the Engineer and strictly in accordance with the manufacturer's instructions.

4.19	HANDLING AND TREATMENT OF FORMWORK

1.	Forms shall be designed and constructed so that they may be removed without damaging the concrete or forms.

2.	Forms shall be built true to line and level and braced in a substantial and unyielding manner to maintain position and shape. Joints in forms shall be either horizontal or vertical.  Timber forms shall, unless lined, be soaked in water before applying a release agent.

3.	Provision shall be made for the accurate location of all fittings, e.g. reinforcement, anchorage devices, holding-down bolts, ducts etc.

4.	The use of wires, bolts or bars extending to the surface of the concrete shall not be permitted.

5.	Forms for exposed concrete shall be fitted with bevels to produce 25 mm chamfered edges on external corners.


6.	The interior surface of forms shall be treated with a release agent. The release agent used shall not discolor or stain the surface of the finished concrete.  Release agent shall be applied before reinforcement is fixed to ensure that contamination of the reinforcement does not occur.

4.20	PRODUCTION OF CONCRETE

1.	All materials for concrete shall be measured by weight with the following exceptions:-

	(i)	Water may be measured by an approved adjustable water-measuring and discharge device.

	(ii) 	Cement may be measured by bags as packed by the manufacturer in which cases batches shall be proportional to the use of a whole number of bags of cement.

	2.	Weigh hoppers and scales shall have a minimum error of 1 %. 

3. 	The moisture content of fine and coarse aggregate shall be determined at the start of each day’s concrete production and at frequent intervals during the course of each day either by a moisture meter or other approved method.  Corresponding adjustments shall be made to the quantity of water added to the mix.

4.	No concrete shall be mixed or placed while the air temperature is, or is likely to be in the opinion of the Engineer, below 10 degrees C or while the shade temperature exceeds 38 degrees C, without the approval of the Engineer.

5.	The temperature of concrete placed in the work shall not be less than 10 degrees C nor more than 32 degrees C.

4.21	MIXING CONCRETE

1.	Concrete shall be mixed with mechanically operated mixers except in an emergency.

2.	Concrete shall be either mixed at site or at a central mixing plant in which case the concrete shall be transported to the site in purpose designed agitating vehicles or the concrete shall be truck mixed during delivery.

3.	A metal plate shall be attached to all mixing equipment, including agitators, on which shall be plainly marked (for the various uses for which the equipment is designed) the capacity in terms of volume of mixed concrete for which the machine is designed and the manufacturer's recommended speed of rotation for mixing and/or agitation.


4.	All equipment shall be in sound mechanical condition and the interior of all drums and associated mixing blades shall be kept thoroughly clean and free of hardened concrete or mortar by cleaning at frequent intervals as directed by the Engineer, and in any case before the commencement of, or after a  break in, mixing.

5.	The mixing of concrete shall be done in batch mixers of approved type which will ensure a uniform distribution of the materials throughout the mass.  The volume of the mixed material shall not exceed the manufacturer's rated capacity of the mixer.

6.	Charging of the mixer shall be so arranged that all ingredients including the water will enter the mixer in proportional amounts and not any of them separately.  During the charging of the mixer the inlet valve to the water supply tank (if any) shall be closed.

7.	The mixing time for each batch shall be not less than 1.5 minutes after the ingredients are in the mixer, and prior to any portion of the batch being removed.  For mixers of greater than 1 cubic meter the mixing time shall be increased as required by the Engineer.

8.	The mixer shall rotate during the whole period of mixing at its design speed which shall be indicated on the mixer.

9.	The first batch shall contain an excess of cement, sand and water, sufficient to coat the inside of the mixer without reducing the required mortar content of the mix.

10.	The entire contents of a batch shall be discharged from the mixer before any materials are placed therein for the next batch.

4.22	TRUCK MIXED CONCRETE

1.	Truck mixers shall comply with the requirements of Clause 4.21, where applicable, and shall be of the revolving drum type, water tight and so constructed that the concrete can be mixed to ensure a uniform distribution of materials throughout the mass.

2.	All solid materials for the concrete shall be accurately measured in accordance with this Specification and charged into the drum at the proportioning plant.  The mixing water may be added directly to the batch or, alternatively, the truck mixer may be equipped with a tank for carrying water.  Only the prescribed amount of water shall be placed in the tank, unless the tank is equipped with a device by which the quantity of water added can be reliably measured.

3.	The size of the batch in truck mixers shall not exceed the manufacturer's specified capacity nor the following percentage of the gross drum volume:-
	
	(i)	Top door loading - 50%
	(ii)	 End door loading - 60%

4.	Mixing in transit shall be continued for not less than 50 revolutions after all ingredients, including the water are in the drum.  The speed shall be not less than 4 r.p.m nor more than a speed resulting in a peripheral velocity of the drum of more than 70 metres per minute.  In any case not more than 150 revolutions of mixing shall be at a speed in excess of 6 r.p.m.

4.23	CONCRETE TRANSPORT BY TRUCK

1.	Concrete shall be transported either in an approved water-tight agitator in which segregation will not take place and from which the concrete can be discharged freely or in a truck mixer operated at agitating speed.

2.	Agitation shall continue from the time the concrete is placed in the agitator until delivered to the Works.  In the case of truck mixed concrete, the mixer on completion of mixing shall continue to operate at mixing speed until the concrete is delivered to the Works.  In either case the concrete shall be agitated at the rate specified by the plant manufacturer as agitating speed.

3.	The size of the batch in an agitator vehicle shall not exceed the manufacturer's rated capacity nor shall it exceed 80 % of the gross volume of the mixer.

4.	Concrete shall be discharged at the Works within 1.5 hours from the addition of cement to the aggregates and shall be placed in the forms within 20 minutes after discharge.  Satisfactory means for verification of the time of haulage shall be provided.  These times may be reduced by the Engineer if, in his opinion, the quality of the concrete is being reduced by the haulage time.

5.	On arrival at the Site the slump of each batch of concrete shall be determined as set out in BS 1881.  The slump shall not exceed the relevant value specified in Clause 4.2 nor shall it be less than 50% of this value.

6.	In the event of failure of the agitating equipment during transport, concrete may be accepted, provided the Engineer considers it has not partially hardened and provided the above times and slump values are complied with.

4.24	MIXING IN AN EMERGENCY

1.	In the case of breakdown of the mechanical equipment, the Engineer may give approval to hand mixing small quantities of concrete so as to reach a suitable location for a construction joint.

	2.	When mixing by hand is permitted the following procedures shall be adopted:-

	(i)	Hand mixing shall be done on an approved water-tight platform of sufficient size to allow the mixing of at least two batches simultaneously.

	(ii)	The amount of cement used shall be 10% more than the amount specified for machine mixed concrete of the same Class.

	(iii)	The fine aggregates and cement shall be first mixed until a uniform color is obtained and then spread on the mixing platform in a thin layer.  The course aggregate, which shall have been previously drenched with water, shall then be spread over the fine aggregate and cement in a uniform layer.  After the water is added, the mass shall be turned at least 3 times, not including shoveling into the barrows or forms, and until the mixture is uniform in color and appearance. 

	(iv)	Hand batches shall not exceed 0.2 cubic metres.

(i) At least two test cylinders shall be moulded for 28 day tests whenever hand mixing is resorted to.

4.25	CONSISTENCY

1.	The concrete to be used in the Works shall be of such consistency that it can be placed, compacted and worked readily into all corners, angles and narrow sections of the forms and around reinforcement without permitting the ingredients to segregate or excess free water to collect on the surface.

2.	The consistency of the concrete shall be checked by use of a slump cone in accordance with BS 1881.  The Contractor shall supply at his own cost all materials and facilities for the taking of slump tests by the Engineer during the mixing and placing of concrete.

3.	The maximum slump in all concrete shall not exceed 75 mm. This value may be reduced by the Engineer to ensure that no segregation occurs in the concrete and that no surplus water is in evidence after completion of vibration.

4.26	CONSTRUCTION JOINTS

	1.	No joint shall be formed without the approval of the Engineer.

2.	Where the location and/or shape of construction joints are shown on the Drawings they shall be constructed in accordance with such details.  However, should the Contractor desire additional joints to those shown on the Drawings, or joints at other locations, detailed drawings of his proposal shall be submitted four weeks in advance for the approval of the Engineer and if approved, the work shall be carried out strictly in conformity therewith.
3.	When the work of placing concrete is delayed until the concrete has taken its initial set, the point of stopping shall be taken as a construction joint.  Should such a construction joint become necessary e.g. in the case of plant breakdown, a head shall be provided generally perpendicular to the major axis of the member. However, if the stoppage occurs at a place considered by the Engineer as unsuitable for a construction joint, hand mixing shall be resorted to until a suitable location for a joint is reached.

4.	Unless the Engineer directs otherwise, construction joints shall be perpendicular to the major axis of the member.  Joints on exposed faces shall be truly horizontal or vertical unless directed otherwise by the Engineer and if necessary heading shall be fixed inside wall forms on exposed faces to ensure regularity of joints.

5.	In order to provide for bond at construction joints, surfaces shall be keyed, dowelled or roughened as directed by the Engineer.  Keys shall be formed by the insertion and subsequent removal, without injury to the concrete, of beveled wood strips, which shall be thoroughly saturated with water prior to insertion.

6.	Before depositing fresh concrete on or against set concrete, the forms shall be re-tightened and the surface of the concrete shall be thoroughly cleaned of loose and foreign matter and laitance.  The surface of the concrete shall be saturated with water not more than 15 minutes prior to the placing of the fresh concrete.  After removing excess water, the surface of the joints shall be coated thinly with neat cement grout.

4.27	PLACING CONCRETE

1.	All concrete shall be placed in the dry unless the use of trammie pipes, special concrete mixes and placing procedures have been agreed in advance with the Engineer.

2.	No concrete shall be placed while rain falls at the Site. However, the Engineer may permit concrete to be placed during wet weather provided the entire area of the pour is covered or other protective measures are taken to the satisfaction of the Engineer.  In addition, the Engineer may direct that placing of concrete shall not commence if, in his opinion, there is likely to be rain which would adversely affect the concrete.

3.	All concrete shall be placed in daylight and no work shall be started that cannot be finished in daylight.

4.	Unless additives to delay the initial set are used in accordance with the Engineer's prior approval, concrete shall be placed so that no face is left for more than 15 minutes before fresh concrete is placed against it.  Any concrete which has developed its initial set or which is not placed in the form and compacted within 20 minutes after discharge from the mixer or agitator shall not be used.

5.	Concrete shall be placed in one continuous operation between ends of members and/or construction joints, irrespective of any meal hours, thereby forming one unit of monolithic construction.

6.	Before commencement of placing concrete, forms shall be checked to ensure that the work is true to line and level, and any bulging, sagging or warping shall be corrected.  All hardened concrete and foreign materials shall be removed from the inner surfaces of the conveying equipment and all debris and water shall be removed from the space to be occupied by the concrete.

7.	The method of handling and placing concrete shall be such as will prevent the segregation or loss of ingredients and avoid re-handling as far as possible.  However, if so requested by the Engineer, concrete shall be placed on a spreading platform after transport from the mixer and turned over to ensure uniform consistency before being shoveled into place.  Under no circumstances shall concrete be thrown from the shovels.

8.	Dropping the concrete freely from a height greater than 1.5 metres, depositing large quantities at any point and moving and working it along the forms shall not be permitted.  Conveying equipment, including open troughs and chutes, shall be made of metal or metal lined.  When used on steep slopes, troughs and chutes shall be equipped with baffles, or placed in short lengths in such a way that the direction of movement of the concrete is changed during its passage down the chutes or troughs.  Troughs and chutes shall be thoroughly washed out before each run of concrete, waste matter being discharged outside the forms.

9.	If at any stage during reinforced concrete work, the forms show any sign of bulging, sagging or warping, that portion of the concrete shall be immediately removed and the forms reconstructed rigidly to the satisfaction of the Engineer.

10.	Concrete forms or projecting reinforcement shall not be disturbed in any manner after placing, until removal of the forms is authorised by the Engineer.

11.	Concrete walls shall be built up in continuous horizontal layers the thickness of which shall generally not exceed 300 mm.  No layer shall be tapered off, but shall be stopped against tight forms to produce square ends, and shall be so moulded by inset formwork that the construction joint will finish approximately square to all exterior surfaces.

4.28	COMPACTION

1.	During and immediately after placing the concrete shall be compacted by means of external and/or internal vibration, tamping, spading and slicing.  Care shall be taken to fill every part of the forms, to force the concrete under and around the reinforcement without displacing it, to work back coarse aggregate from the face, to expel air bubbles and to fill all voids.  Care shall be taken to ensure that concrete is not vibrated excessively, resulting in segregation.

2.	When required the concrete shall be vibrated by the application to the formwork approved mechanical or pneumatic vibrators of the piston or percussion type capable at striking not less than 5,000 blows per minute with a weight of approximately 200 grams.

3.	External vibrators shall be mounted in such a manner as to transmit vibration in the plane of the section.  If more than one vibrator is attached to the forms, the distance between the vibrators shall be large enough to preclude the possibility of one vibrator cancelling the effect of the other.  Vibrators of different frequencies shall not be operated at the same time.

4.	When external vibration is not used, the concrete shall be vibrated by inserting an approved mechanical or pneumatically operated vibrator in the freshly placed concrete mass.  The vibration shall be capable of pulsating at least 5,000 times per minute when placed in concrete having a 25 mm slump, and the influence of the vibrator in such material shall be visible over a radius of at least 400 mm.

5.	Vibrators shall be pushed down into the concrete in a vertical direction until the whole of the concrete in their immediate vicinity has been vibrated to its full depth, then withdrawn slowly and re-inserted at the next position.  Vibrators shall not be left stationary in one position for more than 30 seconds, and shall be inserted at intervals of not more than 400 mm.  They shall not be used to move the concrete sideways along the forms, and shall not be allowed to rest on the reinforcing steel.

6.	The number and position of external vibrators for each 6 cubic metres of concrete in use at one time shall be approved by the Engineer.

7.	Two internal vibrators shall be used for each 6 cubic metres per hour rate of pour, or part thereof, with a minimum of two vibrators at each head of pour.

8.	For each group of four units (or part) in operation, one additional vibrator shall be provided and kept in readiness for immediate use should a breakdown occur.

4.29	FINISHING OF UNFORMED SURFACES

1.	Unformed surfaces shall be compacted and tamped so as to flush mortar to the surface, screeded and finally dressed with a wood float to an even surface.

4.30	 CURING

1.	Freshly finished surfaces shall be effectively protected from rain, or injury from other causes until set hard.  All exposed surfaces shall be protected from the sun immediately after the concrete has taken its initial set.  All concrete shall be covered with an approved material (used cement bags are not acceptable) on a layer of sand at least 50 mm thick and kept damp for a period of at least 7 days.  Alternative curing agents and methods may be employed subject to the prior approval of the Engineer.

4.31	REMOVAL OF FORMS AND FALSEWORK

1.	All forms and falsework shall remain in place until their removal is authorised by the Engineer and in any case for the minimum period specified hereinafter.	
2.	Care shall be taken in removing forms so that concrete shall not be cracked, chipped or otherwise damaged.  The use of crow bars or other levering devices exerting pressure on the fresh concrete to loosen the forms shall not be permitted.

3.   	For all types of continuous structures the falsework supports shall not be removed from any span until the required periods have elapsed after the placing of the last concrete in the next span or as shown on the Drawings.

4.	Columns shall always be stripped to determine whether they are satisfactory before stripping any members which they support.

5.	No superimposed load, other than wind, shall be allowed on any part of a structure until after the specified period for falsework and formwork to remain in place has expired and then only when authorised by the Engineer.

6.	After the completion of the structure all forms and falsework and supports for falsework shall be completely removed.

7. 	Forms shall remain in position for the following minimum periods after placing the last concrete therein (provided the air shade temperature is not less than 10 degrees Centigrade.

(i) Vertical and non-load bearing surfaces: 24 hours.

(ii) Horizontal, inclined and load bearing surfaces: 7 days.

4.32	 TREATMENT OF FORMED SURFACES

1.	All concrete surfaces shall be true and even, free from air pockets, depressions, or projections beyond the surface.  All arrises shall be sharp and true and mouldings shall be evenly formed.  Care shall be exercised in removing forms to ensure this result.

2. 	As soon as the forms have been removed from the concrete surfaces they shall be inspected by the Engineer.  Concrete surfaces which, on initial inspection by the Engineer, show evidence of having been reworked shall be rejected and the concrete member demolished and replaced all at the Contractor's cost.

3. 	All rough places, holes and porous sports shall be repaired by removing defective work and filling with stiff cement mortar having the proportions of cement and sand as used in the concrete, and shall be brought to an even surface with a wooden float.

4.	Any tie wires extending (with the permission of the Engineer) to the surface, shall be cut back to a depth of at least 40 mm with a sharp chisel or cutters.  All cavities caused by the removal of bolts or ties shall be wetted and carefully packed with cement mortar as described above.

5.  	Any honey-combing or other defect accepted by the Engineer shall be repaired as directed by him and to his satisfaction.

6.	If required by the Engineer, the surfaces of both cavities, wire holes and all defects in concrete shall be coated prior to the placing of mortar, grout or fresh concrete with an approved bonding agent in lieu of wetting with water.  The method of application of such agent and the conditions in which it is used shall be as laid down by the manufacturer and shall be approved by the Engineer.

4.33	SURFACE FINISHES

1.	When repaired sections are set hard, each surface exposed to view shall be brought to the class or finish stated below.  Surfaces shall not be plastered or cement washed.

2.	Mortar fins shall be removed and the surface shall be thoroughly wetted.  It shall then be rubbed with a No. 16 carborundum stone or similar abrasive until form marks are removed and the surfaces are uniform and the arrises true. The paste formed in the process shall be uniformly distributed over the surface while it is wet and allowed to set.  It shall then be rubbed off with dry hessian or canvas.

3.	Surfaces not exposed to view shall have mortar fins removed until the surface is flush with the surrounding concrete.



4.34	CONCRETE PLACED UNDER WATER

1.	If the Contractor considers it necessary to place concrete under water he shall make written application to the Engineer giving details of his proposed method.  Concrete shall not be placed under water without the written consent of the Engineer.

2.	Any concrete deposited under water shall have the cement content increased by 15% or as directed by the Engineer.  Great care shall be exercised to ensure that no cement is washed out during placing and that the end of the tremie tube is kept below the surface of the concrete at all times during the pour. 
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5.1	GENERAL

1.	This Specification contains Clauses which set out general requirements and procedures to be followed before and during construction of seawalls.

2.	The total length of seawall under construction at any one time shall be subject to the approval of the Engineer.  If the Contractor fails to observe the requirements of Clause 1.8 with regard to interference with access to properties and services or fails to comply with any other requirement of the Specification the Engineer may order the Contractor not to proceed with new construction until the Contractor complies in all respect with the Specification.

3.	The seawall is shown on the Drawings but the precise position, line and directions are not necessarily indicated and will be determined by the Engineer as the work proceeds.

4.	The area to be occupied by the Permanent Works plus any agreed working area shall be cleared and the topsoil removed in accordance with the requirements of Clauses 3.1 and 3.2 of this Specification.

5.	Section 3 of Specification contains general Clauses concerning the construction of earthworks.

5.2	EXCAVATION OF CUT-OFF TRENCHES AND DRAIN

1.	Excavated material shall be disposed of on the seaward side of the seawall by spreading in an uniform layer not greater than 300 mm thick.

2.	Excavation and filling of cut-off trenches shall be carried out in a manner which will ensure that the trench remains open for the shortest practicable time.

3.	Suitable measures shall be taken to ensure that cut-off trenches are kept free of water at all times.

5.3	FILL MATERIAL

1.	Fill material for cut-off trenches and seawall embankments shall be imported Type B material in accordance with the requirements of Clause 2.24 and obtained from inland borrow areas in accordance with the requirements of Clause 3.9.

5.4	PLACING AND COMPACTING FILL MATERIAL

1.	Before placing fill material the Commencing Surface of the embankment shall be compacted and scarified as directed by the Engineer.

2.	Filling and compacting shall be carried out in accordance with the requirements of Clauses 3.7 and 3.8 to produce a soil mass uniformly compacted to not less than 95% of the maximum dry density when tested in accordance with AS1289.

5.5	INSPECTION AND TESTING OF EARTHWORKS

1.	Inspection and testing of earthworks shall be carried out in accordance with the requirements of Clause 3.12.

5.6	MAINTENANCE OF SEAWALLS

1. In addition to the general requirements for maintenance under the Contract the Contractor shall keep vegetation growth on the seawall to a height of less than 150mm.
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6.1	TRANSPORT OF MATERIAL
1.	Material for gravel roads shall be transported in a manner which prevents loss or segregation of material.

6.2	PREPARATION OF SUB-GRADE

1.	Sub-grades of Type B fill material constructed under the Contract shall be prepared by grading to form an even surface and compacted in accordance with the requirements of Clause 5.4.

2.	Where pavements are to be constructed on existing tracks or roads the surface shall be prepared by loosening and grading to an even surface.

6.3	GRAVEL ROAD MATERIAL TYPE C

1.	Gravel road material Type C shall comply with the requirements of Clause 2.25.

2.	The Contractor shall be solely responsible for locating suitable borrow areas (if he chooses to use natural deposits) and for making all arrangements with landowners for their use.

3.	The Contractor shall submit a 15 kg sample of the material that he proposes to use to the Engineer for testing.   The sample shall be contained in an airtight container and be clearly labelled to show its source and, in the case of natural deposits, the depth from which it was taken.

4.	If a sample is approved by the Engineer the Contractor shall carry out regular tests during the course of the work to ensure the material continues to comply with the requirements of Clauses 3.12.

5.	Borrow areas shall be cleared of all vegetation and the topsoil removed (in accordance with Clauses 3.2 and 3.3) and set aside for re-use.  Borrow areas shall be provided with adequate drainage facilities.  On completion of extraction all borrow areas shall be reinstated in accordance with the requirements of Clause 13.1.

6.4	SPREADING AND COMPACTION 

1.	Pavement material shall not be stockpiled or spread on a water-logged sub-grade.

2.	Pavement material shall be spread in uniform layers which will compact to 150 mm thick or as specified by Engineer.  Spreading shall be carried out in a manner which will prevent segregation of the material.

3.	The moisture content of the material shall, if necessary, be adjusted to that required to attain the specified density.  Material which is too wet shall be allowed to dry.  Material which is too dry shall have water added by the use of approved sprinklers and be mixed until the moisture content is within the limits set by the Engineer for attainment of the specified value for compaction.

4.	The material shall be compacted uniformly by approved plant to not less than 95% of the maximum dry density determined in accordance with AS1289.  Compaction shall continue until the pavement shows no further movement under the action of the compacting equipment.

5.	If at any time the sub-grade should become rutted or mixed with the pavement material, the Contractor shall, at his own expense, remove the affected material, reshape, and compact the sub-grade and spread and compact fresh pavement material.

6.5	GRADING OF PAVEMENT SURFACE

1.	The surface of the compacted pavement shall be graded, and additional material added and compacted where necessary, to produce and even surface.  The pavement surface shall be scarified where additional material is to be added.

2.	Variations in the compacted thickness of the pavement shall not exceed plus 25mm or minus 12mm.

3.	The pavement surface shall be within 30mm of the levels required under the Contract at any point.  The maximum gap under a straight edge 2 metre long laid on the surface of the pavement shall not exceed 35mm.
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7.1	GENERAL

1. 	Material for riprap shall comply with the requirements of Clause 2.26.

7.2	SURFACE PREPARATION FOR RIPRAP

1. 	The surfaces to receive riprap protection shall be trimmed to conform to the profiles shown on the Drawings or as directed by the Engineer.

2. 	A coarse sand bed 80 mm thick shall be placed on all surfaces to receive riprap protection.

7.3	PLACING RIPRAP

1.	The stones shall be placed, dumped or pushed into place to form the cross section shown on the Drawings.  The finished surface of the riprap shall be reasonably uniform, free from bumps or depressions and with no large cavities below, or individual stones projecting above, the general surface.

7.4	GROUTED RIPRAP

1.	The stones shall be bedded in the sand blinding with flat faces up and, where applicable, their longest dimension at right angles to the flow of water.  Joints shall be broken and shall, as far as is practicable without trimming the stones, be approximately 25 mm wide.

2.	The stones shall be rammed until the surface is firm and reasonably true to the required lines and levels.  Stones shall be taken up and re-laid where necessary to obtain the required surface.

3.	After the stone have been rammed the spaced between them shall be filled with coarse sand to a depth of 100 mm below the surface.  Cement grout shall be worked into the remaining spaces and finished off flush with the surface.
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8.1       STONE PITCHING

1. Grouted Stone pitching shall be constructed in the locations and in accordance with the Design drawings and instructions of the Engineer.

2. The first row of stones shall be placed on a sand bedding of minimum thickness 100 mm.

3. Stones shall be placed so as to form irregular joints. All stones shall be interlocked and wedged with smaller-size stone, as necessary, so that no single stone may be easily dislodged and no large voids remain between stones. All Stone pitched faces shall be stable prior to grouting with mortar.

4. Where stone pitching is constructed for batter protection, the toe stones shall be of size not less than 250 mm.

5. The voids between stones at the exposed surface shall be filled with cement mortar. The mortar shall be used within one hour of mixing and shall not be re-tempered.

6. Exposed surfaces shall have a relatively smooth, even, neat appearance. Where Stone pitching is to be trafficable, care shall be taken to provide a smooth running surface.

8.2       PREPARATION OF FOUNDATIONS

1.	No materials shall be placed in any part of the Stone Masonry Wall foundation until the foundation for each section has been stripped, dewatered, suitably prepared and approved by the Engineer.
2.	All trial pits shall be re-excavated by the Contractor and backfilled with Type B material. Boreholes shall be filled with slush grout consisting of 1 part of cement and 2 parts of sand with sufficient water added to make it pourable.
3.	All cavities, depressions and irregularities, either existing or resulting from removal of tree stumps or boulders found within the area to be covered by the embankment foundation, shall be filled with Type B material and compacted as specified for the overlying embankment.
4.	All bedrock which in the opinion of the Engineer is unsound shall be removed and all joints, cracks and openings shall be cleaned out and treated with cement grout or dental concrete.

8.3        PLACING STONE WITH 1:3 CEMENT MORTAR

1. The stones shall be placed with 1:3 cement mortar to form the cross section shown on the Drawings.  The finished surface of the Wall shall be reasonably uniform, free from bumps or depressions and with no cavities below and finished off flush with the surface.
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9.1  	GENERAL

1.	The Contractor shall carry out quality control tests on earthworks and concrete during the construction of the Works as described in Clauses 3.12, 4.13 and 4.14.  

2.	Other tests may be ordered by the Engineer and the costs of these tests shall be paid by the Contractor or the Employer in accordance with the requirements of Clause 36 of the Conditions of Contract or at the rates entered by the Contractor in the Bill of Quantities as the case may be.

3.	The following tests described in this section shall be carried out by the Contractor on the completed Works or completed sections of the Works.  Payment for successful tests only will be made in accordance with the rates and prices entered in the Bill of Quantities.  The relevant tests shall be applied to all applicable works under the Contract.

9.2  	NOTIFICATION OF TESTS

1.  	The Contractor shall notify the Engineer at least one clear working day beforehand of his intention to conduct a test.

9.3  	WATER FOR TESTING

1.  	The Contractor shall be responsible for the provision and disposal of water required for testing.

9.4  	PRECAUTIONS PRIOR TO TESTING PIPELINES

1.	Before testing any pipeline, the Contractor shall ensure that it is anchored adequately and that thrust from bends, branch outlets or from the pipeline ends are transmitted to solid ground or to a suitable temporary anchorage.

2.	Open ends shall be stopped with plugs, caps or blank flanges properly jointed and provided by the Contractor.

9.5  	TESTING GRAVITY PIPELINES

1.	Gravity pipelines laid in open cut shall be tested after they are jointed and before any concreting or backfilling is commenced, other than such as may be necessary for structural suitability whilst under test.
2.	The pipeline shall be tested by means of an air or water test or by visual examination, in lengths determined by the course of construction, in accordance with a programme approved by the Engineer.

3.	A further test shall be carried out after the backfilling is complete.

4.	The type of test to be applied to a pipeline shall be as described in the Bill of Quantities or as directed by the Engineer.

9.6  	WATER TEST FOR GRAVITY PIPELINES

1.	The test pressure for gravity pipelines up to and including 1200 mm nominal bore shall be not less than 1 m head of water above pipe softfit or ground water level, which ever is the higher at the highest point and not greater than 5 m head at the lowest point of the section.  Steeply graded pipelines shall be tested in stages in cases where the maximum head, as stated above, would be exceeded if the whole section where tested in one length.

2.	The pipeline shall be fitted with water and minimum period of 2 hours shall be allowed for absorption, after which water shall be added from a measuring vessel at intervals of 5 minutes and the quantity required to maintain the original water level noted.  Unless otherwise specified, the length of pipeline shall be accepted if the quantity of water added over a 30 minute period is less than 0.5 liter per lineal meter per meter of nominal bore.

9.7  	AIR TEST FOR GRAVITY PIPELINES
	
1.	Gravity pipeline to be air tested shall have air pumped in by suitable means until a pressure of 100 mm head of water is indicated in a U-tube connected to the system.  The pipeline shall be accepted in the air pressure remains above 75 mm head of water after a period of 5 minutes without further pumping, following a period of stabilization.  Failure to pass the test shall not preclude acceptance of the pipeline if a successful water test, ordered by the Engineer, can successful be carried out in accordance with Clause 9.6.

9.8  	TESTING OF PRESSURE PIPELINES (PUMPING MAINS)

1.	Gauges used for testing pressure pipelines shall either be of the conventional circular type, not less than 200 mm diameter, calibrated in metres head of water, or shall have a digital indicator capable of reading increments of 0.1m head.  Before any gauge is used, the Contractor shall arrange for it to be checked independently and a dated certificate of its accuracy shall be provided.

2.	Before testing, valves shall be checked and sealed, the sections of main filled with water and the air released.  After having been filled, pipelines shall be left under operating pressure for 24 hours, so as to achieve conditions as stable as possible for testing.

3.	The pressure in the pipeline shall then be raised steadily until the test pressure shown on the Drawings is reached in the lowest part of the section, and the pressure shall be maintained at this level, by pumping if necessary, for a period of one hour.  At the end of this period the original pressure shall be restored by pumping and the loss measured by drawing off water from the pipeline until the pressure at the end of the test is again reached.

4.	The permissible loss shall not exceed 2 liters per meter nominal bore per kilometer length per meter head (calculated as the average head applied to the section), per 24 hours.

5.	In addition to the tests on separate sections, the whole pipeline shall be tested on completion to the same pressure and by the same procedure as that outlines for individual sections.

9.9  	TESTING OF WATER-RETAINING CONCRETE STRUCTURES

1.	After cleaning and as far as practicable before any earth or other filling is placed against the outside wall faces, concrete structures designed to retained wall shall be filled with water at a uniform rate of not greater than 2 m in 24 hours.  A period of 21 days shall be allowed for stabilization, after which the water level shall be recorded by a hook gauge with vernier attachment or by other approved means at 24 hours interval for a test period of 7 days.  During the test period the total permissible drop, after allowing for evaporation and rainfall, shall not exceed 1/500 of the average water depth of the full tank or 10 mm, whichever is the less.

2.	Notwithstanding the satisfactory completion of the above test, any leakage on the outside faces of the structure shall be stopped.  Any caulking or making good of cracks in 

9.10    TESTING OF CONCRETE DAMS
	
1.	The exposed faces of concrete dams shall be free of any visible leakage or damp patches when the impounded water is at normal top water level as defined by the Engineer.

2.	Overflow sections of weir shall be tested by sequentially sandbagging sections of the weir during dry weather to permit examination of all surfaces.

3.	Any leakage or damp patches shall be repaired by drilling and grouting to the approval of the Engineer.

9.11  TESTING OF PIPE BEDDING MATERIAL TYPE A
	
1.	For testing pipe bedding material Type A, a representative sample of about 40 kg shall be heaped onto a clean surface and quartered to obtain approximately 10 kg.  The moisture content of the sample should not differ materially from that of the main body of the material, at the time of use in the trench.

2.	A 150 mm internal diameter open ended cylinder, 250 mm high, shall be placed on a firm flat surface and loosely filled, without temping from the 10kg sample.  Any surplus material shall be struck off level with the top of the cylinder.  The area around the cylinder shall be cleared of all surplus material and the cylinder then lifted clear of its contents and placed alongside the material.

3.	Approximately one quarter of the material shall them be placed into the cylinder and compacted by tamping vigorously with a 40 mm diameter metal rammer weighting 1 kg until no further compaction can be obtained.  This operation shall then be repeated for each of the remaining quarters, tamping the final surface as level as possible.

4.	The distance from the top of the cylinder to the surface of the final layer shall then be measured and this value, divided by the height of the cylinder shall be taken as the Compaction Fraction.
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10.1	TYPES OF DRAINS

	This specification deals with excavation, and re-sectioning of open earth drains.  The type of drains envisaged and the work to be performed are detailed below.

1.	VEE OR COLLECTOR DRAINS

	These are Vee shaped drains, generally to collect and convey run-off from hill slopes above contour irrigation canals.  Unless otherwise specified, the alignment, side slopes and bed levels are to be determined by the Engineer to suit local site conditions.  Normally no special site clearance will be required and the depth of drains is not expected to exceed 1m.  The excavated material is to be heaped on the down slope of the excavation, or disposed of, as directed by the Engineer.


2.	LINK DRAINS

	These are minor drains to link Vee drain or other existing drains to branch and main drains.  They may be of Vee shape or trapezoidal sections.  Like Vee or collector drains, normally no special site clearance will be required.   Unless otherwise specified alignment and section details will be determined by the Engineer to suit site conditions.  The excavated material is to be disposed of in a suitable manner, to the satisfaction of the Engineer.

3.	INLET AND OUTLET DRAINS

	These are stretches of drains upstream and downstream of drainage structures (access culverts, cross drainage structures across irrigation canals, sea outfall structures etc), to facilitate the drainage flow, through these structures.

4.	BRANCH AND MAIN DRAINS

	These are the major drains forming the drainage system and conveying the flow to the outfalls stream, river or sea.

5.	SEAWALL DRAIN

	This is the drain along the land side toe of the seawall embankment.

6.	EXISTING CREEKS AND STREAMS

	Existing creeks and streams may be re-sectioned or re-aligned.

	The following details (Clause 10.2 to 10.5) refer to work necessary in connection with inlet, outlet, branch, main and sea wall drain, creeks and streams.
10.2	SITE CLEARANCE 

	The site of permanent works and access area shall be cleared in accordance with the specifications for site clearance - Section 3 of the Specification.

10.3	MAINTENANCE OF EXISTING DRAINS

	The Contractor shall ensure that the operation of the existing drainage system is not interfered with, and where such interference is unavoidable, work shall be planned and executed in such a way as to cause minimum or no damage, and to the satisfaction of the Engineer.

10.4	EXCAVATION OF DRAINS AND DISPOSAL OF MATERIAL

	The drains are to be excavated to levels and sections shown on the drawings.  It is envisaged that the excavation will mostly be in material, other than rock (as per Clause 10.5 below).

1.	SEAWALL DRAIN

	The material excavated from the seawall drain shall be disposed of, on the seaside of the seawall embankment or to the satisfaction of the Engineer.

2.	INLET, OUTLET, BRANCH AND MAIN DRAINS

	The material excavated from inlet, outlet, branch and main drains may be spread along the access ways adjoining the drain up to a height not greater than 200mm from the ground.  Disposal of material in excess of this, is the responsibility of the Contractor, and has to be carried out to the satisfaction of the Engineer.  Where material is spread alongside the drain, sufficient provisions should be made so as to ensure that the natural drainage of the adjoining land, is not obstructed.

3.	RE-SECTIONING AND DIVERSION OF CREEKS AND STREAMS

	The excavation and disposal of the material from resection and diversion of creeks and streams are to be carried out as in Clause 10.4.2 above.  Additionally, where existing waterways are being diverted, the Contractor may be required to use the excavated material to fill the sections of the creek to be abandoned.

10.5	EXCAVATION IN ROCK

1.	The term "rock" shall mean solid hard, massive material found in its original position, wherein it is not substantially fissured or shattered and which cannot, be loosened and excavated by appropriate mechanical means such as reapers, dozers blades, tractors and scrapers, face shovels or back hoes without prior blasting, loosening by pneumatic tools, or by metal wedges and sledge hammers.

2.	Boulders greater than 0.2 cubic meter in volume will be classified as "rock",  only when their nature and size are such that they cannot be removed without remmurse to blasting, the use of compressed air tools or by wedges and hammers.

3.	Whenever rock is encountered, the Contractor shall draw the attention of the Engineer, who will, wherever possible realign the drainage channel, so as to avoid the rock excavation.  Where such diversion is not possible, the rock shall be blasted by the Contractor via approval from Engineer or through other suitable arrangements.  The Contractor shall be responsible for the removal of all overlying material,  prior to blasting and for removal of the blasted rock, disposal  of the rock as directed and if required,  to trim the section to design profile.

10.6	DESILTING OF DRAINS

	The term cleaning of drains shall be taken to mean removal of silt and all vegetation to achieve the design levels and sections.  It shall also include deepening and widening of the section to the extent that the average depth of further excavation does not exceed 600mm and the average increase in width does not exceed 600mm.  Wherever the existing section is in excess of design requirement shrubs and other vegetation including the roots are to be removed and the grass is to be trimmed to design profile or less than 150mm above the existing profile, whichever is more.

	All materials arising from the above work, are to be disposed of, outside the work area, to the satisfaction of the Engineer.

10.7	RE-SECTIONING OF DRAINS

	The term re-sectioning of drains shall be taken to mean deepening and widening of existing drains to an extent, in excess of that envisaged in Clause 10.6 above. The operation may require forming of benches for the machine stand on and operate.

10.8	EXCAVATION OF DRAINS

	Excavation of drains shall mean the formation of new drains as well as deepening and widening of existing drains to an extent so as to make the area of the existing sections negligible compared to that proposed.

10.9	MEASUREMENTS AND PAYMENTS

1.	Payment for desilting of drains shall be on the basis of linear metres or as directed by the Engineer for drains cleaned.

2.	EXCAVATIONS AND RE-SECTIONING 

	Payments for excavation and re-sectioning of drains, creeks and streams, shall be on the basis of pre and post work surveys, and excavations in excess of design profiles shall be excluded.  No additional payments will be made for extra work that may be required in excavations under water-logged conditions, temporary diversion of water from areas of excavation, bush and shrub clearing, forming benches, spreading and other methods of disposal of the excavated material and such other items.  The Contractor is to include the cost of these items in the unit rates for the excavation and disposal of the materials.

10.10	RESTORATION OF DRAIN/CANAL BANK COLLAPSE

	1.	Scrap and clear all loose material and vegetation covered whole cross sections of collapsed channel as directed by the Engineer.

	2.	Approved fill-material complying with the requirement of Clause 2.24 & Clause 2.25 shall be filled and well compacted along the specified stretch of the channel and bank to form a well compacted homogenous soil mass.  Then excavate the compacted fill-soil to the required shape of embankment and channel
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11.1	GENERAL

	All engineering infrastructure works shall be executed in accordance with all conditions, specifications and instructions herein mentioned and according to Design Drawings and instructions of Engineer.

11.2	DRAIN AND EXCAVATION OF DRAINS

	1.	DRAIN EXCAVATION

		Drain excavation shall be carried out as directed by the Engineer.

	2.	NOTATION

	All measurements and levels are given in metres unless shown otherwise.  "Right" and "Left" banks are so designated looking downstream.  Chainages commence at the downstream of a drain increasing going upstream unless otherwise mentioned.  Sections are drawn looking downstream unless noted otherwise.

	3. 	WORK CLASSIFICATION

3.1	Desilting of drains shall mean, deepening,  widening and excavating of bed and side slopes to a depth not greater than 600mm so as to restore the drain to design bed levels, side slopes etc.  

3.2	Where the "Desilting" depth exceeds 600mm, it shall be termed "re-excavation".

3.3	Prior to removal of silt or earth,  all vegetation including grass roots, rubbish and debris lying on the bed and side slopes of the drains and to a depth not exceeding 75mm, shall be removed and the arising disposed of to the satisfaction of  the Engineer.

3.4	After the removal of the vegetation etc as in section 11.3.3.3 above, the silt and earth in the channel shall be removed to design profile and the spoil spread out on the adjoining land or disposed of elsewhere, as indicated in the drawings or directed by the Engineer or his Representative and in such a manner as not cause ponding of water or prevent flow of water from the adjoining land, into the drain.

3.5	None of the excavated material shall be deposited on private land without the permission of the owners and the approval of the Engineer or his Representative.

3.6	Wherever required the Engineer or his Representative will arrange for placing of a series of level pegs along the banks of each drain and at reasonable intervals.  The Contractor will be issued with setting out details required for the desilting or excavation in terms of levels and dimensions, (Peg No, Chainages, peg level, drain bed level, bed width and side slopes) with reference to these pegs.

	The Contractor will then be responsible to maintain the pegs and desilt the drain to conform to the details given.

	4	WORKING WIDTH

	The allowable working width for each drain shall be according to Drawings.  

	5.	CLOSURE OF DRAINS

	Any drain closed or blocked to facilitate the passage of Contractor's plant shall be re-opened and cleared to its full section immediately after the passage of plant to the satisfaction of the Engineer.  No such drain shall be allowed to remain closed or blocked and no spoil shall be deposited in any drain.

	6	CONNECTION OF EXISTING FARM DRAINS

	Where necessary the Contractor shall connect existing farm drains into desilted drain.  The Contractor shall ensure that there is uninterrupted operation of the existing drainage system.

	7.	BERMS

	Berm not less than three metres wide shall be left between the edge of desilted/excavated drain and field and after the passage of the plant the berms shall be left clean and level to the satisfaction of the Engineer.   No spoil shall be permitted to remain on the berms.

	8.	WORKING SIDE

	Working side of the drain where machine is to stand to carry out desilting works shall be determined by the Engineer.

	9.	SPOIL BANKS

	Gaps not less than one meter wide shall be left in spoil banks at intervals of ten metres or at such other distance as may be specified to permit surface drainage into the drain except where otherwise instructed by the Engineer.


	10.	SPOIL LEVELLING

	The excavated material from the drain shall be spread on adjoining land to a depth not exceeding 200mm or as directed by the Engineer.

	In case where land is not available for spreading, then the excavated material should be carted elsewhere and disposed by Contractor to an appropriate dumpsite.  Dumping of excavated material shall be done without any negative impact on the environment and shall be according to Specification section 14.

11.3	CULVERT STRUCTURES

	1.	RE-LAY CULVERTS

1.1	Culvert re-laying is required for temporary culvert structures such as culvert crossings with nylon bag headwalls and temporary Flapgates.

1.2	Culverts sink due to weak base (in poor soil type) causing blockages in drains.  Culvert joints separate causing erosion and other problems.

1.3	Works encompass filter cloth protection at the joints of culverts, restoration of eroded material and clearing of silt and debris inside of culverts.

	2.	CLEARING

2.1	Culverts get blocked with silt and debris and require clearing by manual labour.

2.2	Works encompass removal of all material inside of culverts as well as clearing, cleaning and excavating in drain 1m on both sides of culvert.

2.3	Where flap gates are involved, this shall be cleared of any obstruction as well.

2.4	Clearing will not require removal of culverts.

	3.	HEADWALL REPAIR

3.1	Headwalls are damaged by a number of ways but most commonly due to erosion.

3.2	New nylon bags of size 1060 x 660mm shall be used (type generally used for containing 50kg rice or 50kg flour).

3.3	Nylon bags shall be partially (75%) filled with suitable soil available on site or sand carted from nearest dumpsite.

3.4	The mouth of every bag shall not be tied but pressed against backfill material to form anchorage.

3.5	Bags shall be placed firmly in a staggered manner and forming a steep but stable slope from bottom to top of headwall.

3.6	Nylon bags may be required for other similar erosion protection works not related to headwalls.  Other applications of nylon bag headwalls may require tying of bag opening with durable nylon string.

	4.	NEW CULVERT STRUCTURES

4.1	New Crossing shall be constructed as per drawing numbers indicated and as specified and shall encompass all works for the construction of culvert crossing.

4.2	New flapgate structures shall be constructed as per specified drawing number and shall encompass all works for the construction of culvert crossing and installation of flapgate, as directed by engineer.  Flapgate and components shall be provided to the Contractor.

5. UPGRADE OF CULVERT CROSSING

5.1	Work shall consist of removal of the existing culvert and execution of all works for the construction of culvert crossing as per specified drawing.  Culvert pipe may be reused of existing pipes or other supplied culvert by the employer.  Contractor may required to transport culvert pipes from the Employer’s Deport to the worksite.

5.2     Provision of cofferdam may be required to divert water from the working area.  Dewatering shall conform to Clause 3.6. Backfilling shall be undertaken as specified in section 2.24, 3.7. 3.8 and 3.9.

11.4	SEAWALL/ACCESS MAINTENANCE

	1.	GENERAL

1.1	Seawall and access maintenance shall be carried out on selected portions and may not necessarily incorporate entire lengths.  Portions that require maintenance will be designated as works progress.

	2.	SURFACE FORMATION

2.1	Upgrading by filling sand may apply to graveled as well as non-graveled seawall/access.

2.2	Works shall encompass all aspects of surface restoration of seawall/access crest including erosion, growth of vegetation, clearing of obstruction and surface protection by forming humps along sides.

2.3	Grading works shall be carried out by Grader and not Dozer.




11.5	SEAWALL BREACH

	1.	GENERAL

1.1	Seawall failure may occurs due to natural disasters, weakness in embankment due to poor quality fill material or inadequate compaction as well as various other causes.

	2.	QUICK ACTION

2.1	Seawall failure will be treated as an urgent and emergency work and Contractor shall be required to commence restoration works within 3 hours of receiving instructions from Engineer.

2.2 Contractor shall co-ordinate and undertake entire restoration works in the shortest possible time and if necessary will be instructed by Engineer to extend working hours.

	3.	FILL MATERIAL

3.1	A combination of fill material may be required.  Sand may be used initially to stop penetration of tidal water.  Red clay and soap stone may be used to strengthen embankment.

3.2	Due to urgent nature of work, fill volume may be determined by truck tray volume rather than by survey.  Material loaded on truck trays will have to be levelled flat for determination of volume by Engineer's field staff.

4.	BOULDER PROTECTION

	Protection of new embankment with boulders may be required.

11.6	CLAY PIT LEVELLING 

1.	GENERAL

Clay pit levelling shall be undertaken at designated location.  Such work does not include any other Clay pit used by Contractor for the works.

	2.	EARTHWORKS

	2.1	Works shall be undertaken according to instruction and will involve:-

  (i)	Pushing soil to form level ground.

 (ii)	Forming gentle slopes to existing steep terrain.


11.7	MISCELLANEOUS WORKS

	1.	BOULDER PROTECTION

1.1	Boulders are required to protect embankments from damage due to erosion.  Boulders may also be used on slopes of embankments to provide added strength to weak slopes.

1.2	Boulders are used to form barrier to prevent sand from accumulating in Floodgate outlet channels.

1.3	Boulders shall be of nominal size 800 to 1000mm and shall be hard, durable rock as per Specification section 2.21.

1.4	Boulders shall be carefully placed by excavator and shall not be dumped or pushed.

	2.	TURFING

2.1	Turfing is required on badly eroded surface and newly formed soil surface.

2.2	Turfing carried out on slopes will require pegs to secure grass carpet to ground.

2.3	Turfing may not be required to cover whole areas but shall be positioned in strips.

2.4	Turf carpets shall be rectangular shape and placed in strips to easily determine area.

2.5	Turf shall be watered until established.


















[bookmark: _Toc65656177]SECTION 12 - FABRICATION WORKS


12.1	GENERAL

1. Fabrication works shall be undertaken in accordance with all conditions, specifications and instructions herein mentioned and according to Design Drawings and instructions of Engineer.

12.2	MATERIAL

1. All material used for fabrication shall be as per SECTION 2 of Specification.

2. All stainless steel shall be Marine Grade 316S31.

3. All mild steel non-structural components shall be replaced with Stainless Steel.

4. All Aluminum Alloy shall be Marine Grade 6351.

5. All mild steel structural components shall be replaced with Aluminum Alloy.

6. Contractor shall provide letter to Engineer from Fabricator who shall give assurance that metals of the specified grade have been used for the fabrication works.

12.3	DELIVERY

1. Fabricated components shall be delivered to the designated Station.

2. Contractor shall be responsible for any damage or loss that may occur during transportation to designated Station.

12.4	DURATION

1. Where fabricated components are required for execution or completion of other contract works, the Contractor shall ensure that fabrication works are fully completed ahead of time for installation, so as to avoid any delays to the works.

12.5	QUALITY CONTROL

1. Contractor shall notify the Engineer for inspection of all quality control aspects and shall not proceed with fabrication works until after inspection and approval.

2. All quality control inspection shall be made during normal Government working hours.

3. Quality control inspection by Engineer shall be required for the following hours.

(i) Prior to welding skin plates on to frames.

(ii) Immediately after sand blasting.

(iii) Prior to application of metal primer.  Duration of time after and blasting and 
application of primer shall not be longer than 4 hours.

(iv) Prior to first application of Epitar.

(v) Prior to second application of Epitar.

(vi) Any other time that the Engineer may desire to inspect any aspect of the work.

4. Contractor shall rectify any deficiency in workmanship at his own cost.

5. Contractor shall rectify any unspecified grade of metal used in the fabrication works at his own cost.

6. Use of unspecified grade of metal will result in discontinuation of all services from Fabricator in future as well as legal proceedings against Fabricator based on his written assurance as per Specification Clause 12.2.6.
































[bookmark: _Toc65656178]SECTION 13 – FLOODGATE, TRASH RACK & SEAWALL 

13.1 GENERAL

1. The construction of the floodgates, trash rack and seawall will involve different phases of work and also different materials. Thus these different phases are covered for under the specifications which have been stated above.











































[bookmark: _Toc65656179]SECTION 14 - ENVIRONMENTAL PROTECTION


14.1    GENERAL

1. All works carried out by the contractor shall comply with the Environmental Management Act 2005 of the Republic of Fiji.  These include:

River and Streams Act
Drainage Act
Water Supply Act
Irrigation Act
Land Conservation and Improvement Act
Land Development Act

14.2	OPERATION ENVIRONMENT MANAGEMENT PLAN

1.  	This drainage upgrade project within the Soasoa area is bound by the Operational Environment Management Plan (OEMP) as endorsed by the Ministry of Environment, hence the Contractor shall comply with all clauses within the Operational Environment Management Plan (OEMP) which is attached in Appendix 10.

14.3	LANDSCAPE PRESERVATION

1. 	The Contractor shall exercise care to preserve the natural landscape and shall not unnecessarily destroy, scar or deface the natural surroundings in the vicinity of the Works.

2.  	Except where clearing is required for the Contractor's working area, the permanent works, approved construction roads, or excavation operations, all trees, shrubs and other vegetation shall be preserved and protected from damage as necessary.

3.  	On completion of the Works all storage facilities, temporary buildings, including concrete footings and slabs, and all construction materials and debris shall be disposed of by the Contractor as described herein.

4.  	All temporary working areas shall be scarified and left in a condition which will allow regrowth of vegetation, provide for proper drainage and prevent erosion.

6. Borrow pits shall be excavated so that water will not collect and stand in them.  Before being abandoned, the sides of borrow pits shall be brought to stable slopes and the slopes shall be arranged to give the borrow area a natural appearance.

14.4	PREVENTION OF WATER POLLUTION

1.  	The Contractor's construction activities shall be carried out by methods that will prevent the discharge, or accidental spillage, of pollutants into watercourses, lakes or underground water sources.  Pollutants shall include rubbish, cement, concrete, aggregate waste, sanitary waste, industrial waste, oil and other petroleum products.

2.  	Bulk fuel tanks shall be sited well away from watercourses and shall be surrounded by an earth bund to contain any spillage.

3.  	Dewatering of foundations or earthwork operations adjacent to watercourses shall be carried out in a manner to prevent muddy water and eroded materials from entering the watercourses by the construction of stilling ponds, intercepting ditches and drains, barriers etc.

4.  	Temporary stockpiles shall not be placed on river on stream banks where they can be washed away by high water or storm runoff.

5.  	Increases in turbidity of watercourses due to construction activities shall be kept to the minimum practicable levels. Mechanized equipment shall not be washed in watercourses. Mechanical equipment shall not be operated in watercourses except as necessary to construct crossings or to perform the required construction.

14.5	ABATEMENT OF AIR POLLUTION

1.  	Equipment and vehicles that show excessive emissions of exhaust gases due to poor engine adjustment, or other inefficient operating conditions, shall not be operated until repairs or adjustments are made.

2.  	Materials such as tyres, plastics, rubber products, asphalt, oil or other similar materials shall not be disposed of by burning.

3.  	The Contractor shall carry out proper and efficient measures such as water sprinkling to prevent dust caused by his operations from damaging crops or causing a nuisance.

14.6	NOISE ABATEMENT

1. All vehicles, motorised plant and equipment shall only be operated when fitted with effective silencers.

14.7	SITE TO BE KEPT CLEAN

1.  	The Contractor shall at all times keep the site free from accumulations of waste materials or rubbish.


14.8	DISPOSAL OF WASTE MATERIALS

1.  	All waste materials shall be disposed of by the Contractor. 

2.  	Trees and stumps, shrubs etc. removed in accordance with Clause 3.2.2 and combustible materials, other than those described in Clause 3.2.3, shall be disposed of by burning.

3.  	Surplus natural materials maybe buried in pits by the Contractor.  The nature of the material proposed for this method of disposal and the location of the pits shall be approved by the Engineer.

4.  	All other waste materials shall be disposed of by the Contractor off site in an approved dump.  All materials removed shall become the property of the Contractor.  The Contractor shall pay any fees or charges in connection with the disposal of materials in approved dumps. 





































[bookmark: _Toc65656180]SECTION 15 - PREAMBLE

15.1	GENERAL 

1	The contract documents consist of the tender forms, the condition of contract, the specifications, the drawings and bills of quantities all of which the tenderer shall be deemed to have read, examined and understood before carrying out and submitting the tender.

2	Tenderers should visit the site of the Works and will be deemed to have done so and to be fully aware of the prevailing site conditions and the nature and complexity of works to be undertaken.

3	Tenderers shall be deemed to have made due allowance in the rates for all matters associated directly or indirectly with carrying out the works.

4	The Contractor should familiarize themselves with the Health and Safety at Work Act 1996 and shall be deemed to have taken this into consideration in fixing the rates/prices.

5	In preparing the tender and in pricing the bills of quantities, the tenderers shall be deemed to have covered himself for the following:-

(a) All services and materials which according to the true intent and meaning of the contract documents may be reasonably inferred as necessary for carrying out in a good and workmanlike manner of the works shown upon the drawings and described in the specifications whether expressly mentioned therein or not.

(b) Wet and water-logged condition.

(c) All duties, obligations, liabilities and responsibilities which the contract documents place upon the Contractor, in connection with this contract.

(d)	The tenderer shall include in the Bills for all operations necessary for the completion of the works and shall be deemed to have included for works not specifically described or which may be incidental, contingent or necessary for the proper completion of the works in accordance with the terms of the contract.

(e)	Unless the text of the Bill of Quantities clearly indicates to the contrary, the tenderer shall include in the rates and prices he enters against the various Bill items for the cost of executing the items in all locations in accordance with the Contract Documents and for all temporary works that may be required. No extra payment will be made if the position of the works as set out will not allow the use of mechanical plant or necessitates the use of special plant and equipment or extraordinary methods of construction.

(f)	All item will be measured net in accordance with the drawings, with appropriate adjustment for authorised changes, variations due to ground and or similar causes.

(g)	No extra payments will be made for increased dimensions in excavations to provide working spaces or for any other cases.

(h)	The quantities of works inserted in the Bill are an estimated amount of Works and are furnished for the guidance of the tenderers and to enable a comparison of the tenders.

(i)	Provisional quantities have been included for items of works, which are not clearly established at this stage.

(j)	Provisional sums where provided are to be expanded for unforeseen and or additional works which shall be measured and valued at rates given in the schedule of rates or where such rates are not applicable as provided for in the condition of contract.

(k)       Contract rates and prices shall apply where quantity of work exceeds   
            the amounts specified in the Bill of Quantities.

(l)        Same Contract rates and prices shall apply to the additional works that  
	 may arise as the result of the adverse weather or other causes.


             6	As the contract is a maintenance contract, items mentioned in the bill of quantity are intended to cope the wide range of possible maintenance works.  However, all the items may not necessarily be executed.

15.2	STAGED PAYMENT FOR MOBILIZATION 

1	Rates and prices entered against various Bill items shall include the cost of mobilization.  No additional/separate payment shall be made for mobilization or demobilization.

15.3	Dayworks

1	Dayworks means the method of valuing the work on the basis of the time spent by the workmen, the plant employed and the material use.

2	Additional work, requested by the Engineer under Clause 52 (4) of the Conditions of Contract and to be paid for on a Dayworks basis, shall be paid at the rates and prices entered by the Contractor in the Dayworks Schedule.

3	The Dayworks Schedule must be fully completed by all Tenderers.  The inserted rates of each item must be realistic and must relate to rates for similar items elsewhere in the Bill of Quantities.


15.4	Demolition and Site Clearance

1	Rates for clearance of trees and removal of stumps shall include for cutting up trunks and large branches into lengths suitable for haulage by trucks and for disposal of all remaining small branches.

2	Timber arising from clearing operations shall remain the property of the Employer.

15.5	Earthworks

1	Rock is defined as a naturally occurring hard material which, in the opinion of the Engineer, cannot reasonably be won without the use of special easers involving explosives or a pneumatic powered tool possessing a single hard point.  

2	The volume of earthworks shall be measured by pre and post work surveys and no allowance shall be made for building of long term settlement.

3	Where excavated material is used to form bund, channel pads etc the measured volume shall be based onto the volume of excavation.

4	No payment will be made for excavation for working space or other. Unless and until written approval from the Engineer (MOW&E).

15.6	CONCRETE ANCILLARIES

	1	The rates for pipe or similar “inserts” shall include for adjusting the spacing of any reinforcement bars around the pipe or insert.

15.7	INSITU CONCRETE

1.	The cost of additional cement for hand mixed concrete shall be included in the rates for concrete.

15.8	CLASSIFICATION OF WORKS

	The works are to be completed by the Contractor
	The works involves are:

1.	Construction of First Double Barrel Floodgate Structure (adjacent to old four Barrel Floodgate).
2.     Construction of Second Double Barrel Floodgate Structure (Adjacent to old Flapgate)
3.	Construction of Trash Rack (125meters upstream of old four Barrel Floodgate).
4.         Heightening of the Seawall.

The proposed floodgate structures construction will be done at Soasoa Drainage Scheme, Labasa, Macuata Province to control the intrusion of sea water or saline into the area.

15.9	Construction of Seawall

The construction of seawall should strictly oblige to adhere the quality and technical workmanship as specified in the contract and international technical procedure and standard. The procedure of compaction shall follow strictly as specified to produce a soil mass uniformly compacted to not less than 95% of the maximum dry density when tested in accordance with AS 1289.

Construction of seawall shall includes all procedures in technical term and as specified. All unnecessary existing materials, rubbish, plants, trees, shrubs, mangrove, etc. shall be removed prior of seawall construction and as per approved by the Engineer to start filling/ construction works. 

Contractor shall first remove the base surface of the unwanted soil approx. 200mm thick or more and any obstructed unnecessary materials along the proposed seawall alignment. The surface shall be cleared, grade and compact and established the sub-base prior of clay soil. Key or cut off trench shall be excavated approx. 1.0m height x 1.50m width and filled with clay soil. Seawall shall be constructed to the lines, grades and dimensions as shown on the drawings or as established by the Engineer. Every thickness of the soil fill layers shall not exceed 150mm after compaction. The moisture content of the materials at the start of compaction shall be at or near the optimum moisture as determined by the standard laboratory compaction test on soil.

At least twice field compaction test shall be undertaken as per Engineer’s decision at the Contractor’s cost for those testing.

Construction of seawall shall be filled with approved red clay and shall have four (4) meters width on top finished crest level (1.90meters above mean sea level through out of seawall). Contractor shall follow as stipulated in contract Section 3 – (Earthworks) and Section 5 (Construction of Seawall). Contractor shall provide the sample and source of earth fill materials to be approved by the Engineer “prior of construction” for laboratory test. In the failure of soil test result, the contractor must find another suitable source of soil fill to get the satisfactory result.

Compaction Equipment

Compaction of seawall to be done by the use of sheep foot roller, pneumatic rollers, vibratory compactors or other type of compaction equipment at the Contractor’s option as approved by the Engineer. The Engineer shall have the right to require the contractor to change compaction equipment if such equipment is deemed unsuitable in achieving the specified degree of compaction within a reasonable period of time.

Surface Gravelling to Seawall

Approved river gravel materials (25mmØ - 40mmØ in gravel size) shall be dumped on the prepared graded surface of seawall crest and spread in layers with a thickness of 150mm and compact by “four passes” of vibratory compactor. The contractor has the option to adopt any method of compacting the layers of gravel surface approved by the Engineer.

Gravel surfacing will be measured by the cubic meter of materials acceptable place and compacted based on the net lines and existing dimension.

The volume measured as provided above will be paid at the unit contract price per cubic meter, which price and payment shall constitute full compensation for furnishing all materials, suppliers, labour, tools, equipments and all incidentals or subsidy works necessary for the successful completion of the work.

15.10	Construction of Floodgate Structure

Construction of Floodgate Structure shall follow as per general specification and contract. The construction of floodgate structure is solid concrete cast-in-situ with required reinforcing bars assembly as shown in the drawings attached. The work shall include the removal of debris, or any obstacle whatsoever on the actual proposed site to give way for the new structure.

Construction of first double barrel floodgate structure will be constructed adjacent to the existing four barrel floodgate structure whereas the second double barrel floodgate structure will be constructed adjacent to the existing flapgate structure. The Contractor shall construct both floodgates based on standard procedures that will ensure minimum excavation works and or other unnecessary damages to surrounding drainage systems or road networks. 

The proposed Floodgate Structure has cut-off-wall, wing wall and headwall, exclude steel sheet piling works, and to follow as per shown on the design drawings provided as listed in “Appendix 10”. Contractor shall include additional cost factor of his price for all unforeseen difficulties on the site including transport, handling of materials, excavation, laying out, and preparation of construction work complete for the satisfaction of the Engineer.

· Construction of Floodgate structure shall suit the actual site feature in relevance to the provided drawings and also to the satisfaction of the Engineer.

· Concreting of structure shall follow strictly in accordance as stipulated under the specification Section 4 (Concreting and Formworks)

·  Backfilling and Compaction shall be on layer by layer of approx. 150mm thick and shall be carried out in accordance with Engineer’s directive.

· Rubber Seals

Rubber seals shall be supplied and installed by the contractor as part of the floodgate structure. The contractor shall supply the stainless steel retaining strips for securing the door seals. The strips shall be drilled, deburred and wire brushed.

· The door frame shall be carefully installed to ensure it is positioned precisely level and with the correct vertical inclination described in the Contract. The frame shall be temporarily held in position with steel wedges and packers and the dowel bars inserted. The gap around the frame section shall be grouted solid. The mild steel shall be deburred, wire brushed or if at large grit blasted or sand blasted, applied paint with one coat of “Armourcote 200” and two coats “Epiglass Epitar” before fixing.

·  The Tidal Doors shall fix fit and adjust the doors so that they open and close freely and, when closed, formed a watertight seal. Adjustment of the bottom hinges shall be made with shims provided and/or by sliding the bearing box on the fixing bolts. Adjustment of the timber packing strips on the leading edges of the doors may also be required to produce a watering seal. The upper bearing shall be lightly greased. The lower bearing shall be packed with grease. The contractor shall make good any damage to the protective coatings of the doors and hinges. The mild steel shall be deburred, wire brushed or if at large grit blasted or sand blasted, applied paint with one coat of “Armourcote 200” and two coats “Epiglass Epitar” before fixing.

· Damage – Any components or materials which are lost or damaged by the Contractor shall be replaced at his/her expense.

· Testing – On completion of the structure the Contractor shall carry out leakage tests on the doors. The final test shall be performed in the presence of the Engineer or Engineer’s Representative and when the downstream water level in higher than one (1) meter below MSL. The test will be deemed satisfactorily if, in the opinion of the Engineer, leakage is negligible. If the test is unsatisfactory the Contractor shall carry out further adjustment, at his own expense, and any remedial work approved by the Engineer until a satisfactory final test is achieved.  


15.11	Drainage Improvement

		Excavation of New Drain

Excavation of new drain shall follow as per stipulated in the provision of Section 10 (Drainage).

All stretches for the proposed excavation of drain line shall be cleared of all vegetation, trees, shrubs and all other matters, except such trees or shrubs which the Engineer may order to preserve. All combustible materials from clearing operations shall be burned thoroughly or removed from the site of work or otherwise disposed to designated areas as directed by the Engineer.

No clearing shall be done on any areas where there are standing crops until such crops have been harvested or unless the Contractor shall have secured written permission from authority.

The Contractor shall only excavate and/or perform filling works after the area of operation has been acceptably cleared and grubbed, or if necessary stripped of the top soil.

Drainage ditches shall be constructed as per provided design drawings of drain prism. The materials excavated from the drain prism may be spread along the access ways adjoining the drain up to the height not greater than 200mm from the ground. Disposal of excess or unsuited materials shall be responsible by the Contractor, and has to be carried out to the satisfaction of the Engineer.

Basis of payment –as specified in the Bill of Quantities and to the satisfaction of the Engineer.  
		
Desilting of Existing Drains/ Creeks

The maintenance of existing drains/ creeks shall follow as per in the general specification and condition of contract. The drain/creek shall be desilted including spreading and leveling of spoil as directed by the Engineer. In case where land is not available for spreading, then the excavated materials should be carted elsewhere and disposed by Contractor to an appropriate dumpsite.

The actual length will be paid as specified in the Bill of Quantities and to the satisfaction of the Engineer.  

15.12	Royalty Payments for Extraction of Materials

	The Contractor is deemed to have included the royalty payment in the rates entered in the Bill of Quantities for the extraction of construction materials.  The rates shall also cover labour, the loading, unloading and transportation charges of materials.


15.13	Minor Work Stoppages

	The Contractor will not be entitled for any extra payment in connection with the work stoppage due to local problems such as village functions, village disputes or any other unforeseen circumstances deemed inconsiderable to the Engineer.

15.14	ENGINEERING INFRASTRUCTURE WORKS

	1.	SUPPLY OF MACHINE/PLANT

1.1	The rate for de-silting on linear meter basis or excavation on cubic meter basis shall cover all plant, labour, fuels, repair and other fair cost of carrying out the work and include for transportation of plant and staff to and from worksite,  removal of vegetation and other extraneous matter from the canal section, disposal of same and spreading of the excavated material on adjoining land,  in case where the excavated material cannot be levelled,  the same should be carted away and disposed by Contractor at his own dumpsite with due consideration of protecting environment from any negative impact of dumping.

	Furthermore, the rates shall include removal and replacement of fences, blocking of drains to facilitate de-silting and subsequent removal of such blockages,  taking precautions against damage to underground or overhead services such as water supply and sewerage pipes, telephone and electricity lines etc,  and the cost of repair to such damage if necessary,  setting out of work, levelling and making up the ground to form suitable path for plant and other such requirements as appropriate to carry out the work according to specifications.

	1.2	All rates shall include cost of transport of plant and workmen to and from site, the wages of operators and other workmen, fuels, lubricants, servicing and repairs so as to enable the appropriate work to be carried out, as well as the cost of labour and other costs to properly implement the work.

	1.3	In all kinds of hiring, the Contractor shall provide timber mats to support plant to work on soft grounds at no extra cost.

	1.4	The rates of work shall apply to all kinds of soils and for work in all environmental conditions - wet or dry weather, excavation in the dry or under water etc.

1.5	The rate for desilting from one side shall apply to all de-silting works as specified in the Bill of Quantities and to the satisfaction of the Engineer.  















1.6	Supplementary specification to Section 4, Clauses 4.2 – Classes of concrete.

	SCHEDULE OF CONCRETE MIX FOR VARIOUS USES
MATERIAL REQUIRED PER CUBIC METRE OF MIXED CONCRETE

	Section of Concrete
	Class of Concrete
	28 Days Strength
	Mix Proportion in
Cu..m. of conc.
	Cement per cu.m.of concrete.”all in” No. of bags –50 kgs
	
Max water
Cement
Ratio
	
Water
(Lit).
	
Slump
(mm)

	
	Class
	Mix
	Mpa
	Kg/cm2
	Psi
	Coarse Agg.
	Fine Agg
	
	
	
	

	
	
	
	
	
	
	Size (mm)
	M3
	M3
	Bags
	Kgs
	
	
	

	Blinding
	7/40
	1 : 3 : 6
	7
	70
	1000
	40
	0.85
	0.42
	6.25
	250
	0.45
	113
	75

	Lean
	15/40
	1 : 2.5: 5
	15
	153
	2175
	40
	1.00
	0.50
	8.75
	350
	0.45
	158
	75

	Mass
	20/40
	1: 2 : 4
	20
	211
	3000
	40
	0.85
	0.42
	9.375
	375
	0.45
	169
	75

	Reinforced
	25/20
	1:1.75:35
	25
	253
	3600
	20
	0.85
	0.42
	10.625
	425
	0.45
	192
	75

	Pre-cast
	30/20
	1: 1.5: 3
	30
	306
	4350
	20
	0.76
	0.38
	11.250
	450
	0.45
	205
	75

	Exposed to seawater
	
40/20
	
1:1:2
	
40
	
408
	
5800
	
20
	
0.57
	
0.28
	
10
	
500
	
0.45
	
225
	
75

	Mortar
	20
	1:3
	20
	211
	3000
	0.06
	0
	0.76
	9
	450
	0.45
	203
	75



	SCHEDULE OF MEASURING BOXES OF SAND AND GRAVEL 
FOR MIXES (WITH 40 KG CEMENT BAG) FOR 1m³ of Concrete

	CONCRETE STRENGTH MPa
	LENGTH (mm)
	WIDTH (mm)
	HEIGHT (mm)
	No. Of Time 
	Required Cement Bags

	
	
	
	
	Sand 
	Gravel
	

	15Mpa
(1:2:4)
	315
	300
	300
	8
	16
	8.0 Bags 

	25Mpa
(1:1:2)
	315
	300
	300
	14
	28
	14.0 Bags 

	40Mpa
(1:0.25:0.5)
	
	
	Design Mix
	
	
	








