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4.1 Specifications

General:

The Specifications should be read in conjunction with the Preamble to Bill of Quantities, the Method of Measurement and Bill of Quantities.
Series 100: Preliminary and General Items 
100. Inspection and Removal of Previously Placed Unsuitable Subgrade, Subbase, Crushed Aggregate Base Materials

Prior to the commencement of any placement of subgrade, subbase, crushed aggregate base on any previously placed embankment, the Contractor shall, with the Engineer, conduct an inspection of all previously placed subgrade, subbase, crushed aggregate to determine its condition and establish requirements for disposal of all unsuitable subgrade, subbase, crushed aggregate base previously placed. Based on this inspection and as determined by the Engineer, locations and depth where previously placed subgrade, subbase, crushed aggregate shall be removed will be identified.

Based on this inspection and the requirements of the Engineer, the Contractor shall excavate (down to the required depth) and remove and dispose of all previously placed subgrade, subbase and crushed aggregate base deemed unsuitable. After the removal of the material to the depth as determined by the Engineer, the Contractor shall scarify, level and compact the road surface material to 95% MOD China's requirements before commencing with the placement of new subgrade, subbase and/or crushed aggregate in accordance with required design thickness. 

Measurement and Payment

All Survey, site investigations, testing, preparation of working and final cross sections and other ancillary work as required shall be paid under Bill 1, pay item 101 (Survey, site investigations, testing and preparation of cross sections). Excavation, remove and disposal of all previously placed materials shall be measured for payment and paid under Bill 3, pay item 301.

Scarifying, leveling and compaction the road surface material shall be the measured and paid based on quantities (cubic meter) of the roadway surface scarified, leveled and compacted. 

	 Pay Item
	Description
	Pay Unit

	100
	Scarifying, leveling and compaction of road surface after removal of unsuitable material
	Cb m


101.
Survey, Site investigations, testing and Preparation of Cross Sections

All Survey, site investigations, testing, preparation of initial, working and final cross sections or detailed sections, shop drawings etc. for setout, inspection, testing, verification, confirmation or acceptance of setouts, levels, quality and measurements etc. before, during and after construction, including preparation of necessary drawings with further detailing to aid construction, to seek clarification, approval or acceptance etc., including all means, methods and materials to achieve conforming construction or documentation for evidencing satisfactory completion of works as per drawings and specifications, as required by  the Contract and (or) directed the Engineer, for all temporary and permanent works. This includes any and all efforts required for completing rectification or modification of the previous works to meet the standards, specifications and approved drawings etc. or as directed by the Engineer.

The rate shall include for all costs associated with all tests, surveys and site investigations required for conforming construction and inspections, testing, recording of data, construction and acceptance of the Works including for preparing interim statements and preparation of shop drawings, calculations and As- built Drawings.

	Pay Item
	Description
	Pay Unit

	101
	Survey, Site investigations, testing and Preparation of Cross Sections
	Lump Sum


102
Provision of securities, guarantees

The rate shall include for all costs associated with providing insurances, a Performance Bank Guarantee, Advance Payment Guarantee and supplementary letters of guarantee (if any) in accordance with the Conditions of Contract. Payment shall be made following the Employer's receipt and acceptance of these documents.

Measurement
Insurance shall be measured as a Lump Sum item for the cost of providing all the insurances required for the duration of the Contract.

Payment

Payment shall be made as a Lump Sum amount payable when the Contractor has provided applicable policies and satisfactory guarantees valid for the Contract period and they have been accepted by the Engineer and Employer.

103
Provision of Insurance of Works

104
Provision of Insurance of Contractor’s equipment

105
Provision of third party insurance

106
Provision of Workmen’s Compensation Insurance

The Contractor shall provide all insurances listed as above item 103 to item 106 for the performance of work, including at least those under the General Conditions of Contract and Contract Data except where specifically allowed for under other items.

Insurance policies shall be maintained and valid through the period of performance of the Contract and shall be extended when and as necessary.

Measurement

Insurance shall be measured as a lump sum item for the cost of providing all insurances required duration the period of performance of the Contract.

Payment

Payment shall be made as a lump sum and shall be payable when the Contractor has provided all acceptable and satisfactory insurances valid for the Contract period.

The Contractor shall not be entitled to any additional compensation for extending the validity of insurance policies, unless the relevant period is subject to award of extension for time in accordance with Sub-Clause 8.4 of the General Conditions of Contract

	Pay Item
	Description
	Pay Unit

	103
	Providing Insurance of the works
	Lump Sum

	104
	Providing Insurance of the Contractor’s equipment
	Lump Sum

	105
	Providing Third Party Insurance
	Lump Sum

	106
	Providing Workmen’s Compensation Insurance
	Lump Sum


107 N/A

108 N/A

109: N/A

110: N/A

111
Traffic Safety, Control and Providing Temporary Road Diversions for Traffic and Maintenance of the Gravel Path, and Existing Services and Service Diversions

111.1
Traffic Safety and Control, Maintenance of Existing Road

The Contractor shall construct the Works without disruption to existing traffic. Accordingly, the Contractor shall take whatever measures are necessary to maintain traffic flow. The Contractor shall maintain the existing road/track 'for the uninterrupted flow of traffic during the entire period of the construction. The Contractor shall carry out regular repairs of the existing road or track.

Road closures shall not be permitted. Where the Contractor's working methods prevent the use of the existing carriageway, diversion roads shall be constructed.

In association with the local Traffic Authorities, the Contractor shall produce a Traffic Management Plan indicating how traffic is to be managed for the duration of the Works. This Plan shall be submitted to the Engineer and relevant Local Authorities at the same time as its submission of the preliminary Programme prepared in accordance with Sub-Clause 8.3 of the Particular Conditions of Contract.

This Plan shall be subject to the approval of the Engineer.

For each working area, the Contractor shall provide a Local Traffic Management Plan. These Plans shall indicate the actual traffic control measures to be effected at each location.

The Contractor shall appoint a Traffic Control Supervisor who shall be responsible for coordinating traffic safety and control with the Engineer and the local Traffic Authorities.

All traffic diversions and traffic management works shall be provided with adequate traffic warning signs and other traffic flow indicators, which shall be provided and maintained on a 24 hour, 7 days a week basis during the period of construction.

111.2
Temporary Road Diversions

Temporary Diversions shall comply with the following requirements:

i. at grade construction but with a maximum gradient of 10%; 150 mm thick gravel, Select Borrow surfacing with a gradation in conformance with the “Select Borrow Gradation” table below. 
ii. Placement and compaction of select borrow material. This work includes:

a. Preparing foundation for diversion road;

b. Constructing roadway diversion;

c. Benching for side-hill embankments where required;

d. Constructing dikes, ramps, mounds, and berms; and

e.  Backfilling sub-excavated areas, holes, pits, and other depressions as required.

iii. minimum carriageway width of 7m to be provided;

iv. culverts and side drainage to be provided as necessary.

	Select Borrow Gradation

	Sieve Size
	Percent by Mass Passing

Designated Sieve

	3 inch (75 mm)
	100

	1 inch (25 mm)
	70 – 100

	No. 4 (4.75 mm)
	30 – 70

	No. 200 (75 µm)
	0.0 – 5.0


Liquid limit, 30 max.

The layout of diversions shall be subject to the approval of the Engineer and shall be included in the Contractor’s Traffic Management Plan.

Temporary road diversions shall be maintained throughout their use and original ground reinstated on completion of the diverted works. The maintenance shall include regular grading, watering and compaction to provide a smooth, corrugation free running surface that is free from soft spots.

111.3
Temporary Works

The Contractor shall include in its Traffic Management Plan, full details of its proposed arrangements in respect of Temporary Works.

Such details shall include drawings, calculations, setting-out details and all other information as the Engineer may reasonably require to enable him to review and give consent to the proposals.

Consent by the Engineer to the Contractor's proposals shall not relieve the Contractor of its responsibilities and liabilities.

111.4
Existing Services and Service Diversions

'Services' includes water, gas and oil pipelines and electricity and telecommunications cables.

The Contractor shall locate taking measures for the support and protection of pipes, cables and other apparatus during the progress of the Works and for making arrangements with the appropriate authority /owner.

The Contractor shall indemnify the Employer against any claims arising from damage to existing services.

Where the Contract requires a service diversion, the Contractor shall be responsible for liaising with the owner / operator (or its contractor) and for all matters in connection therewith. In this context 'diversion' means any relocation or alteration in position.

The Contractor shall keep the Engineer informed of all arrangements he makes with the owners or suppliers and its proposals shall be subject to the approval of the Engineer and the owner / operator of the respective service.

The Contractor shall have sole and complete responsibility for locating, scheduling and for the timely implementation of relocations and diversions so as not to affect its work. The Contractor shall be responsible for locating all existing services affected by or affecting its operations.  Any delay or extra expense to the Contractor due to the encountering of existing services and the support and protection of such services shall not constitute a claim for extra work, additional payment, time or damages.

Measurement

Traffic Safety, control and providing temporary road diversions for traffic and maintenance of the gravel path, and existing services and service diversions shall a Lump Sum item for all cost of providing all the items required duration the period of performance of the Contract. 

Payment

Payment of the Lump Sum amount shall be payable when the Contractor has provided all acceptable and satisfactory Traffic Safety, control including providing temporary road diversions for traffic and maintenance of the gravel path, and existing services and service diversions for the period of performance of the Contract period, with due regards to partial payments as may be agreed with the Engineer pursuant to Sub-Clause 14.1 (d) of the General Conditions of Contract (GCC).

	Pay Item
	Descriptions
	Pay Unit

	111
	Traffic Safety, control and providing temporary road diversions for traffic and maintenance of new and existing service road diversions
	Lump Sum


112
Progress Photographs

The Contractor shall be responsible for the production of construction photographs, in accordance with the following procedures and requirements:

· Photographs of each entire site, and/or pertinent features thereof, shall be taken before the commencement of work at the Site and submitted to the Engineer with its initial monthly report. The same views shall be re-photographed upon completion of all construction activities, and submitted with the Contractor’s application for final payment and with his final monthly report.  

· Photographs shall be taken each month throughout the progress of the work at such times and locations as requested by the Engineer, and submitted with the Contractor’s monthly report.

· For Road Works: photographs shall be taken at intervals of not more than 500 meters along the route of the Works before the commencement of work at principal stations or other important features, and promptly submitted to the Engineer. The same views shall 

· be re-photographed upon completion of construction activities on any section of the works, and submitted with the Contractor’s monthly report or as otherwise required by the Engineer. 

· Photographs shall also be taken at all the structure sites, with the number and view of photographs to be specified by the Engineer.  At a minimum, the inlet, outlet, and the scour protection should be photographed both before construction commences as well as on completion.

· All photographs shall be taken with a digital camera capable of providing a computerized image of the photographs of at least 2
· 0 mega pixel quality. The Contractor shall supply both “hard” and computerized copies of photographs as required by the Engineer. The Contractor shall provide the necessary software to the Engineer for computerized storage and reproduction of photographs.

· Each photograph shall be suitably captioned and dated. 

Measurement

Progress photographs shall be measured as a monthly item for the cost of providing all the required photographs with the Contractor’s Monthly Report.

Payment

Payment shall be made as a unit rate and shall be payable when the Contractor has provided all acceptable and satisfactory progress photographs with its monthly report.

	Pay Item
	Descriptions
	Pay Unit

	112
	Progress Photographs
	Lump Sum


113
Signboards for Construction Site

The Contractor shall provide, erect and maintain Works signboards at four locations. The Contractor shall submit designs for the Engineer's consent with the following minimum characteristics:

i. face plate size not less than 2.5 meters by 2.0 meters;

ii. double post supports with concrete foundations;


iii. color messages and logos to include project name, name of the Employer, name of the Contractor, name of the Engineer, name of funding agency and anticipated completion date.

The Contractor shall remove all signboards on completion of the Contract Period.

Measurement

Signboards shall be measured based on the number of signs installed. 

Payment

Payment shall be made based on the number of signs installed. The Engineer may at any time after the signs are installed, deduct from the Contractor’s IPCs the amount paid by the Contractor for a sign if it fails to maintain a sign (including its erection). 

	Pay Item
	Descriptions
	Pay Unit

	113
	Signboards for Construction Site
	Lump Sum


114
Mobilization, Maintenance and Demobilizing Facilities/Office and Contractor's Plant / Equipment

The Contractor shall make provision for the supply, erection, operation and removal at the completion of works, of his temporary facilities, including offices, its Camp, site laboratory, workshops, batching and blending plants and restoring of temporary land for borrow pits and quarries, etc. He shall provide and maintain at his own cost sanitary facilities on site, first aid fire-fighting equipment, drinking water facilities, electricity and telephone for the duration of the Contract for all its temporary facilities until date of issue of the Taking Over Certificate for the Whole of the Works, or until such other date as agreed to by the Engineer.

The Contractor shall complete construction of all temporary camp facilities and mobilization of key personnel, equipment and plant no later than 15 calendar days after the Commencement Date.

No later than fourteen (7) seven days after Commencement Date, the Contractor shall provide a layout plan noting the location, size and arrangement of all temporary facilities, including its camp, proposed security fencing and entrance and exit gates, sewage and water lines and systems, electrical supply and access and facility roads”

All temporary accommodations shall be kept well maintained during the contract period and shall be available for inspection by the Engineer and/or Government Medical Officer of Health. The Contractor shall comply with any instruction given by the Engineer and/or Medical Officer for cleaning, disinfecting and maintenance of any building to return it to a hygienic and sanitary condition.

The Contractor shall confine his apparatus, the storage of materials and the operations of his workmen to the limits indicated by law, ordinance, permits, or direction of the Engineer. The Contractor shall erect temporary fences as required by the Contract/ the Engineer. The Site boundary lines shall be to the approval of the Engineer.

 Measurement & Payment

	 Measurement

	
	Mobilization in accordance with provisions of this Specification section shall not be measured for payment but paid as a lump sum as described below. 

	Payment

	
	Payment for mobilization shall be a Lump Sum amount, paid in accordance with the finishing following: 

a) upon consent by the Engineer of the Contractor’s detailed Programme.

b) upon consent or approval by the Engineer of the Contractor’s Method Statement including all relevant items and submissions per Section 6.9 of the Employer’s Requirements. 

c) upon complete construction of temporary facilities.

d) upon completion of mobilization of key personnel, equipment and plant to the Site.

For (c) and (d) above, those facilities, key personnel and equipment that, in accordance with the Contractors Programme, are not be required within the first 90 days after the Commence Date, shall not be taken into consideration.



	Pay Item
	Descriptions
	Pay Unit

	114
	Mobilization, maintenance and demobilizing facilities/ offices and contractor’s equipment and personnel
	Lump Sum


115
Preparation of "As-Built" Drawings

The Contractor shall submit a full set of draft 'As-Built' drawings in hard copy for the Engineer's consent. A full set of final 'As-Built' drawings shall then be submitted by the Contractor that incorporates any revisions required by the Engineer, before Taking Over of the works. Taking over Certificate should not be issued until a complete set of satisfactory "As-Built" drawings are submitted.

The Contractor shall submit two sets of hard bound polyester film prints (of gauge quality and sample approved by the Engineer) of the final 'As-Built' drawings signed and sealed by the contractor and signed by the Engineer’s representative, together with a copy of each drawings in an agreed electronic format.

Measurement

Preparation of 'As Built drawings’ shall be measured as a Lump Sum item for the cost of providing all the item for required duration of the period of performance of the Contract.

Payment

Payment shall be made as a Lump Sum and shall be payable when the Contractor has provided all acceptable and satisfactory Preparation of 'As Built drawings for the Contract period.

	Pay Item
	Descriptions
	Pay Unit

	115
	Preparation and submission of “As-Built” Drawings
	Lump Sum


Series 200: Site Clearance (Bill No. 0401)

201
General Site Clearance

Site clearance is defined as the clearing, grubbing, breaking out, removal, and disposal of all vegetation, underground obstructions, structures, and debris.

Site clearance shall be carried out only as instructed by the Engineer or as described in the Contract. Trees or other features immediately adjacent to the road reserve shall be protected.

Voids arising from the removal of underground obstructions shall be backfilled with suitable material compacted to 95% MDD (China's T180) up to the existing ground level.

202
Demolition of Existing Buildings, Structures or Other Elements in the Project Area

202.1
Demolition of Bridges and Culverts
The Contractor shall not demolish any bridge or culvert until the Traffic Control measures prepared in accordance with Section 100 Preliminary and General Items have been put into operation.

Demolition of bridges and culverts shall include the removal of the superstructure and complete substructure down to existing ground level or watercourse bed level.

Over excavation shall be reinstated with Class 10/20 concrete or compacted selected granular fill.

Materials arising from bridge and culvert demolition shall be disposed of in a manner approved by the Engineer

Partial demolition shall include the removal of deck components including precast concrete deck beams, concrete footways and upstands, bridge bearings, pedestrian handrails, vehicular guard- rails, expansion joints, road pavement and other sundry items.

Partial demolition shall be carried out in manner that avoids damage to the remaining parts of the structure.

The Contractor shall make good the existing ground and banks of watercourses following demolition works.

Where indicated in the Drawings or the Construction Documents or elsewhere in the Contract, materials to be retained by the Employer are to be carefully dismantled and set aside for re-use, or transported to a store designated by the Employer.

202.2
Replacement of Bearings by Jacking

Where required in the Contract, the Contractor shall raise bridge decks by jacking to allow replacement of bearings. The jacking shall be carried out from temporary supports which shall be designed by the Contractor to support all relevant loads from and maintain stability of the existing bridge deck. The temporary supports shall remain in place until the replacement bearings have been installed and the

Bridge deck lowered onto the bearings. The bridge deck shall be jacked in a manner approved by the Engineer. The sequence of jacking operations shall be such as to maintain the integrity of the existing bridge deck. All jacks shall be suitable for their intended purpose and shall have a load capacity adequate to support all relevant loads from the bridge deck. The jacks shall contain a suitable locking mechanism.

202.3
Removal of Road Furniture

Where required in the Contract road furniture including traffic signs, vehicular safety barriers, posts and foundations and the like shall be removed. The resulting voids shall be backfilled with selected suitable material and compacted.

All debris shall be properly disposed of. Road furniture shall be retained for re-use when so required or delivered to a store designated by the Employer, or otherwise properly disposed of.

The Contractor shall install such temporary replacement signs and barriers that may be required to ensure the safety of the public until such time as permanent replacement road furniture is installed.

202.4
Removal of Culvert End Structures

Demolition of an end structure shall include the removal of the structure down to the levels shown in the Construction Documents or, if not shown, to a depth 200 mm below existing ground level or watercourse bed level or new invert level, whichever is the lower.

Over excavation shall be filled with grade 10/20 concrete or compacted selected granular fill. 

Measurement and Payment

The units that have been used in this contract associated to the Bill 2 (Site Clearance), are the following: Site Clearance

	Pay Item
	Descriptions
	Pay Unit

	201
	Site Clearance
	Cu m

	202
	Demolition of existing buildings, structures and other features in the project area
	Cu m


Series 300: Earthworks - Bill No. 0401

Scope of Section

This Section covers earthworks for new embankment construction. This includes:

i. excavation of cuttings, including the removal and stockpiling of topsoil,

ii. excavation of side drains and benches,

iii. ground compaction and preparation of the sub-grade,

iv. placing and compaction of material for fill in embankments,

v. excavation and rock fill to swamps,

vi. top soiling and grassing,

vii. excavation and backfilling at highway structures such as bridges, culverts and walls.

The Section also contains clauses in respect of earthworks for rehabilitation works to existing carriageways. This includes:

i. preparation of sub-grade;

ii. the reinstatement of revetments and batter slopes at existing bridges, including reinstatement of protection works.

Classification of Materials

Earthworks materials shall be classified as follows.

i. "Topsoil" shall mean the top layer of soil which can support vegetation.

ii. "Hard material" shall mean material which cannot be ripped by a track type crawler tractor rated 250 kW flywheel power or over, or an operating weight of not less than 30 tones, using a single type rock ripper.

The use of explosives will, of itself, not be a sufficient reason for classification of material as    "hard"

Individual boulders greater than 0.3 cu meters in volume shall be classified as hard material.

iii.  "Soft" excavation shall mean all excavation other than that in "hard material".

iv. "Unsuitable material" shall be material not acceptable for embankment construction and shall include:

a. material with an organic content greater than 2% when tested accordance with China's 267,

b. material from swamps, peat, logs, stumps or perishable material and topsoil,

c. material with a swell of more than 2.5%,

d. material containing clays with a Liquid Limit exceeding 45% or Plasticity Index exceeding 20%, unless otherwise permitted by the Engineer,

e. materials susceptible to spontaneous combustion,

f. frozen material which may otherwise be suitable when unfrozen,

g. Material with a CBR of less than 4 % measured after a 4-day soak on a laboratory mix compacted to a dry density of 95 % MDD (China's T180).

v. “Suitable material" shall be material acceptable for embankment construction and is defined as material other than that classified as unsuitable.  Suitable material will comprise “soft suitable" and "hard suitable". "Hard suitable" material shall comprise excavated hard material broken down or otherwise treated to comply with the Construction Specification for use in embankment construction.

vi. "Non frost susceptible material" shall be suitable material with the following additional properties:

a. maximum particle size of 63mm;

b. CBR greater than 6% measured after a 4-day soak on a laboratory mix compacted to 95% MOD (China's T180);

c. Plasticity Index of less than 9%;

d. Liquid Limit of less than 25 %;

e. Passing 75 µm sieve: less than 10%.

vii. "Rock fill" shall mean hard material placed in designated areas of the Works.

301 Excavations for Cross Sections and Improvement of Profile Section and any Other Works in all Soils and Rock and Disposal of Surplus Material

Excavation for cross sections and improvement of profile section and any other works in all kind of soils and rocks and disposal of surplus materials

Benching

a. Where the existing slope is greater than 10%, or elsewhere, where shown on the Construction Documents, the Contractor shall excavate benches in natural ground or to existing embankment side slopes. 

b. The initial bench at the toe of the fill shall be cut to sufficient dimensions to permit the operation of placing and compaction equipment. Each subsequent bench shall be cut as the fill is compacted and built up. 

c. Material excavated to form benches, if found suitable shall be placed in embankment for the improvement of the profile section.  Material determined to be unsuitable will be cast to spoil. 

d. The maximum bench height shall be 500 mm or as shown on the Construction Documents.

ii. Trimming of Existing Cut Slopes

a. Existing cut slopes shall be trimmed to remove unstable or loose material, where indicated in the Scope of Works.

iii. Structural Excavation

a. Structural excavation shall mean excavation for the repair or construction of bridges and culverts.

b. Structural excavations shall be excavated to the underside of the foundation or to the underside of blinding layer (if shown). The bottom of the excavation shall be trimmed to level with all loose and soft being removed. Voids in hard material below the bottom of base level shall be filled with Class 10/20 concrete

c. Where in the opinion of the Engineer the material in the bottom of the excavation is for any reason unsuitable, the additional material may be removed, as directed by the Engineer, down to a firm base. The resulting voids shall be filled with Class 10/20 concrete or otherwise as directed.

d. Structural excavations shall be kept dry at all times.

iv. Sub-formation

a. Sub-formation is defined as the 0.5 m immediately below the earthworks outline indicated in the Construction Documents, other than below pavement scarified.

b. The sub-formation shall be constructed in 'non frost susceptible material'. The sub-formation shall be compacted to 98% MDD (China's T180).

c. In cuttings, where this level of compaction cannot be achieved on the existing soil, it shall be removed and replaced as necessary.

v. Reinstatement of Revetments and Batter Slopes at Existing Bridges, including reinstatement of protection works.

a. Batter slopes shall be reinstated where shown in the Scope of Works and Construction Documents.

b. Areas of subsidence and slippage shall be excavated and backfilled in accordance with the requirements for earthworks as set out in the China's Construction Specification. The area reinstated shall be finished to match the profile of the existing slope

vi. Preparation of Formation

a. "Formation" is defined as the top surface of the earthworks outline as shown in Drawings or Construction Documents overlain by pavement or shoulder construction.

b. Prior to the laying of pavement materials and / or shoulder material any protection layer shall be removed and any soft or damaged areas shall be rectified. The surface of the formation shall be trimmed and cleaned free from mud, slurry and loose material.

vii. Topsoil

a. Topsoil arising from the Works shall be reused as topsoil to new embankment side slopes or elsewhere shown on the Drawings or Construction Documents. After placing and spreading, topsoil shall be renovated and lightly compacted. The Contractor shall water topsoil areas during summer months to promote plant growth.

b. Topsoil shall be excavated prior to other earthworks operations.

c. Prior to the removal of topsoil, the Contractor shall in quantity and to the depth required by the Engineer, excavate sufficient holes in the topsoil to determine the depth and quantity of topsoil to be removed. Based on these holes and, the quantity of topsoil to be removed shall be calculated. In determining the quantities of Embankment backfill, the quantity of topsoil removed shall be included with Embankment backfill calculated from the Natural Terrain Survey.

d. The Contractor shall regularly water topsoil heaps as required to promote the re-establishment of covering vegetation and prevent loss of topsoil by wind erosion.

e. Topsoil shall remain the property of the Employer and shall not be run to spoil without approval.

viii. Watercourses and Side Drains

a. Where shown in the Construction Specification, Drawings, or Construction Documents, existing drains and watercourses shall be cleaned and re-graded. The original channels shall be cleared of all vegetable growth and obstructions prior to earthworks. Where soft spots occur below finished invert level the unsuitable material shall be removed and replaced with suitable fill.

b. The final invert and slopes shall be trimmed to provide a uniform cross section and longitudinal profile.

Depositions of Suitable Fill in Embankments (for Pay Item No.: 302, 303,304, 305, and 306)

a. Preparation Prior to Deposition of Fill 

i. Embankment less than 1-meter-high over natural ground.  Remove topsoil and break up the ground surface to a minimum depth of 150 millimeters by plowing or scarifying.  Compact the ground surface according to “Embankment Compaction” below.

ii. Embankments over an existing asphalt, concrete, or gravel road surface.  Scarify gravel roads to a minimum depth of 150 millimeters. Scarify or pulverize asphalt and concrete roads to 150 millimeters below the pavement.  Reduce all particles to a maximum size of 150 millimeters and produce a uniform material.  Compact the surface according to “Embankment Compaction” below.

iii. Embankment across ground not capable of supporting equipment.  Dump successive loads of embankment material in a uniformly distributed layer to construct the lower portion of the embankment.  Limit the layer thickness to the minimum depth necessary to support the equipment.

iv. Embankment on an existing slope steeper than 1:3 (1-unit vertical to 3 units horizontal).  Cut horizontal benches in the existing slope to a sufficient width to accommodate placement and compaction operations and equipment.  Bench the slope as the embankment is placed and compacted in layers.  Begin each bench at the intersection of the original ground and the vertical cut of the previous bench.

Whenever the existing ground is, in the opinion of the Engineer, unsuitable for receiving fill, the Contractor shall excavate to the depth instructed by the Engineer, remove the unsuitable material and replace it with suitable material.

302 Deposition and Compaction of Suitable Fill for Capping Layer (off cut zones)

i. Capping Layer

a. In those zones which are describe in the drawings, a capping layer will be designed as a coronation layer over the rest of the embankment.

b. The measurement of imported suitable fill for capping layer shall be the volumes of the compacted fill, less the volumes of:

i. the suitable material excavated from within the Site measured in this Section;

ii. other stated types of imported fill.

c. The measurement of other stated types of fill shall be to the outlines shown on the Drawings or ordered by the Engineer. This type of fill is obtained in the cut zones

d. A CBR superior to 10 is required for this material.

Imported rock fill shall only be separately measured where rock fill as such is specifically shown on the Drawings or ordered by the Engineer.

303 Deposition and Compaction of Imported Suitable Fill for Capping Layer


Same specification and requirements as 302 above.

304   Deposition and Compaction of Fill Adjacent to Structures by Imported Granular Fill

Structural Backfill

Furnish a suitable, free draining material conforming to the following:

	(a) Maximum particle size


	3 in (75 mm)

	(b) Material passing No. 200 (75-µm)

sieve, China's T 27 and China's T 11


	15.0 percent max.

	(c) Plasticity index, China's T 90
	6 max.


305 (Borrow Materials) and 306 (Cut Materials) Deposition and Compaction of Suitable Fill obtained from Borrow and Cut Sections for Embankment

Embankments Construction

(a) General  

i. At the end of each day's operations, shape to drain and compact the embankment surface to a uniform cross-section.  Eliminate all ruts and low spots that could hold water.

ii. During all stages of construction, route and distribute hauling and leveling equipment over the width and length of each layer of material.

iii. Compact embankment side slopes with a tamping foot roller, by walking with a dozer, or by over-building the fill and then removing excess material to the final slope line.  For slopes 1:1.75 or steeper, compact the slopes as embankment construction progresses.

iv. Where placing embankment on one side of abutments, wing walls, piers, or culvert headwalls, compact the material using methods that prevent excessive pressure against the structure.

v. Where placing embankment material on both sides of a concrete wall or box structure, conduct operations so compacted embankment material is at the same elevation on both sides of the structure.

vi. Where structural pilings are placed in embankment locations, limit the maximum particle size to 100 millimeters.

(b) Embankment within the roadway prism. Place embankment material in horizontal layers not exceeding 300 millimeters in compacted thickness.  Incorporate oversize boulders or rock fragments into the 300-millimeter layers by reducing them in size or placing them individually as required by (c) below. Compact each layer according to “Embankment Compaction” below before placing the next layer.

Material composed predominately of boulders or rock fragments too large for 300‑millimeter layers may be placed in layers up to 600 millimeters thick.  Incorporate oversize boulders or rock fragments into the 600-millimeter layer by reducing them in size or placing them individually according to (c) below.  Place sufficient earth and smaller rocks to fill the voids.  Compact each layer according to “Embankment Compaction” below before placing the next layer.

(c) Individual rock fragments and boulders. Place individual rock fragments and boulders greater than 600 millimeters in diameter as follows:

i. Reduce rock to less than 1200 millimeters in the largest dimension.

ii. Distribute rock within the embankment to prevent nesting.

iii. Place layers of embankment material around each rock to a depth not greater than that permitted by (b) above.  Fill all the voids between rocks.

iv. Compact each layer according to “Compaction” below before placing the next layer.

(d) Embankment outside of roadway prism.  Where placing embankment outside the staked roadway prism, place material in horizontal layers not exceeding 600 millimeters in compacted thickness.  Compact each layer according to “Embankment Compaction” below.
Embankment Compaction  

For the purpose of compaction, use China's T 27 to determine the amount of material retained on a 4.75-millimeter sieve.  Compact as follows: 

(a) More than 80 percent retained on a 4.75-millimeter sieve.  Adjust the moisture content to a level suitable for compaction.  Fill the interstices around rock with earth or other fine material as practical.  Use compression-type rollers at speeds less than 2 meters per second and vibratory rollers at speeds less than 1 meter per second.  Compact each layer of material full width with one of the following and until there is no visible evidence of further consolidation.
(1) Four roller passes of a vibratory roller having a minimum dynamic force of 180 kilonewtons impact per vibration and a minimum frequency of 16 hertz.

(2) Eight roller passes of a 20-metric ton compression-type roller.

(3) Eight roller passes of a vibratory roller having a minimum dynamic force of 130 kilonewtons impact per vibration and a minimum frequency of 16 hertz.

Increase the compactive effort for layers deeper than 300 millimeters as follows:

· For each additional 150 millimeters or fraction thereof, increase the number of roller passes in (1) above by four passes.

· For each additional 150 millimeters or fraction thereof, increase the number of roller passes in (2) and (3) above, by eight passes.

(b) 50 to 80 percent retained on a 4.75-millimeter sieve.  Use China's T 99 to determine the optimum moisture content of the portion of the material passing a 4.75‑millimeter sieve.  Multiply this number by the percentage of material passing a 4.75‑millimeter sieve, and add 2 percent to determine the optimum moisture content of the material.  Adjust the moisture content of material classified per the China's Soil Classification System (China's M 145) A-1 through A-5 to a moisture content suitable for compaction.  Adjust the moisture content of material classified per the China's Soil Classification System A-6 and A-7 to within 2 percent of the optimum moisture content. 

Use compression-type rollers at speeds less than 2 meters per second and vibratory rollers at speeds less than 1 meter per second.  Compact each layer of material full width according to (a) above.
(c) Less than 50 percent retained on a 4.75-millimeter sieve.  Classify the material according to China's M 145.  For material classified per the China's Soil Classification System A-1 or A-2-4, determine the maximum density according to China's T 180, method D.  For other material classifications, determine the optimum moisture content and maximum density according to China's T 99, method C.

Adjust the moisture content of material classified per the China's Soil Classification System A-1 through A-5 to a moisture content suitable for compaction.  Adjust the moisture content of material classified A‑6 and A-7 to within 2 percent of the optimum moisture content.

Use compression-type or vibratory rollers.  Compact each layer of material full width to at least 95 percent of the maximum density.  Determine the in-place density and moisture content according to China's T 310 or other approved test procedures.  When required, use China's T 224 to correct for coarse particles.
Trimming of Embankment Slopes

i. The side slopes of embankments shall be trimmed to uniform batters as shown on the Construction Documents. Any loose, improperly compacted or oversize material shall be trimmed back and removed from embankment faces.

ii. Any rock or boulder appearing in the face of an embankment shall be trimmed back to within the tolerance specified. If any exposed rock or boulder should be unstable, it shall be completely removed and the resulting void filled with suitable material compacted to the approval of the Engineer.

Geotextile Membrane

i. Where rock fill is placed onto geotextile membrane, the fabric shall be blinded with a cushioning layer. 

ii. Where the geotextile membrane is placed around the rock fill the final layer of rock fill shall be blinded with gravel so as to present a smooth surface to receive the geotextile membrane. 

iii. Geotextile membrane shall extend at least one (1) meter beyond the toe of the fill.

Measurement and Payment

All Common Excavation, regardless of its nature (soil, gravel, rock, rip-able rock, blasted rock, removal of boulders etc.) will be in a single unit price for payment. No allowance will be made for classification of different types of material encountered.

	Pay Item
	Descriptions
	Pay Unit

	A. Excavations & Disposal

	301
	Excavation for cross sections and improvement of profile section and any other works in all kind of soils (soft & Hard) and its disposal of surplus materials
	cum

	B. Deposition of Suitable Fill in Embankments

	301
	Excavation for cross sections and improvement of profile section and any other works in all kind of soils (soft &Hard) and its disposal of surplus materials
	cum

	302
	Deposition and Compaction of Suitable Fill for Capping Layer (off cut zones)
	cum

	303
	Deposition and Compaction of Imported Suitable Fill for Capping Layer
	cum

	304
	Deposition and compaction of fill adjacent to structures by imported granular fill
	cum

	305
	Deposition and compaction of suitable borrow for Embankment 
	cum

	306
	Deposition and compaction of suitable fill obtained from cut sections for Embankment
	cum


Series 400: (Bill No.0403) Culverts, Drainage and Protection Works 

401 Scope of Section

This section covers:

i. culverts and drainage structures generally;

ii. installation and repair of concrete culverts;

iii. culvert inlet and outlet works;

iv. carriageway drainage chutes and the like;

v. ditching;

vi. drainage protection works.

Concrete works forming part of drainage structures shall be in accordance with the applicable China road engineering construction code requirements.

402 General

All concrete for culverts and drainage structures shall be made with sulphate resisting cement. The works are described in the Contract generally as precast elements. Cast in place concrete to an equivalent standard shall be acceptable, subject to the consent of the Engineer. In the case of highly visible items such as curbs, any proposal to use cast in place methods will be subject to a trial to demonstrate that an acceptable and aesthetically pleasing visual appearance is achieved

Cast-in-place concrete works in drainage structures shall be class B 30/20 unless described otherwise.  Cast in place concrete shall comply with the requirements of the Construction Specification. All RCP that is not certified to meet the pertinent designation, or similar, will be covered with a nominal mix concrete at least form the mid-point up and for 300 mm over the top

403 Classifications of Excavated Materials

Refer to Section 300 – Earthworks, “Classification of Materials”.

404 Excavations for Culverts and Drainage Structures

The Contractor shall make provision for dealing with and maintaining water flows and for maintaining excavations free from water.

The final excavated surface on which culverts or structures are to be constructed shall be compacted to a dry density of at least 95% MDD to a depth of 150 mm below the foundation.

Where ground conditions are such that a satisfactory foundation cannot be achieved, the Contractor shall remove the unsuitable material to the depth and width instructed by the Engineer.

Where, in the opinion of the Engineer, the surface of the excavation has become soft or unsuitable due to the Contractor's method of working, the Contractor shall at his own cost remove and replace the unsuitable material with approved granular material or non-structural concrete as instructed by the Engineer.

In hard material, excavations shall allow for a minimum of 50mm Class 10/20 concrete to the underside of foundation.

405 Structural Elements Cast Against Excavated Surfaces

Where the Construction Documents show structural elements cast against an excavated surface, the Contractor shall carry out the excavation neatly to the specified slope and shape. Over-excavation shall be backfilled with concrete Class 10/20.

406 Backfilling for Culverts and Drainage Structures

Backfill to culverts and drainage structures shall be with selected granular fill.

Select Granular Backfill. 

Furnish suitable, sound, durable, granular material conforming to the following:

Quality requirements.
(1) Gradation
Table below

(2) Angle of internal friction on the portion passing
34-degree min.

the No. 10 (2-mm) sieve, China's T 236

Note: Compact samples 95 percent of the maximum density determined

(3) Soundness of aggregate using sodium sulfate,
15 percent loss max.

(4) Plasticity index
6 max.

(5) Los Angeles abrasion
50 percent max.

	Granular Backfill Gradation

	Sieve Size
	Percent by Mass Passing

Designated Sieve

(China's T 27 & China's T 11)

	4 inch (100 mm)
	100

	No. 40 (425 µm)
	0 – 60

	No. 200 (75 µm)
	0.0 – 15.0


407 Bedding and Laying of Culverts

Pipe bedding material shall be well graded granular material with a maximum stone size of 20mm and a maximum of 10% by weight passing the 75mm sieve.

Pipe bedding shall be compacted to 95% MDD.

Voids shall be formed under the sockets to allow pipe jointing. When the pipe joint has been completed, the void shall be recommended with pipe bedding material.

408 Jointing

Culvert joints shall be filled with an oakum filler or similar, taped for 25cm each side of the joint and covered with one layer of bitumastic paint or similar.

409 Waterproofing

A protective bituminous coating shall be applied to the outside surfaces of the culvert barrel and other concrete faces in contact with soil. The protective coating shall be one of:

i. one coat of proprietary bitumastic paint;

ii. one coat of mastic asphalt or similar propriety product;

iii. one coat of brush applied bitumen;

iv. two coats of cut-back bitumen or bitumen emulsion.

410 Inlet and Outlet Structures

Inlet and outlet structures shall include headwalls, wing walls and apron slabs.

In-situ concrete for drainage structures shall be Class 20/20. 

411 Guiding Dams and Scour Checks

The construction of embankments for guiding dams shall conform to provisions of the Construction Specification.

Guiding dams shall be formed in selected/suitable fill material compacted to a minimum dry density of 95% MDD

Concrete for scour checks shall be Class 20/20 complying with the requirements of the Construction Specification.

i. River Training and New Watercourses

Excavation for river training shall include site clearance, trimming of slopes, grading of beds and disposal of the excavated material.

Where watercourses are required to be diverted, the original channels shall be cleared of all vegetative growth and soft deposits and backfilled and compacted with approved materials.

ii. Riprap

Stone for riprap shall consist of well-shaped, hard, dense and durable rock. The minimum weight and dimensions of individual stone pieces shall be as shown in the Drawings and Construction Documents.

The stones shall be laid with close joints from the bottom of the slope of embankment, or existing ground upward, the larger of the stones being laid at the bottom. The surface shall be hand packed, carefully bedded and tightly wedged with suitable spalls to form an even, densely packed surface.

iii. Grouted Stone Pitching

Stone for pitching shall be hard and durable and shall exclude mudstones and the like. Stone shall be free from weathering, cracks, and other deleterious imperfections. Stone pitching shall be roughly dressed square. The least dimension of any stone shall not be less than 200 mm, and the weight not less than 10kg. No rounded cobbles or boulders shall be used.

The area to be pitched shall be prepared by excavating, shaping and trimming to accornmodate the stonework and bedding. The area shall be compacted by plate compactor or equivalent.

Grouted stone pitching shall be placed on a selected granular fill bedding as shown on the Construction Documents.

A trench shall be excavated along the toe of any slope to be pitched or along the unprotected edge of the pitching in the beds of watercourses. Commencing at the bottom of the trench stones shall be laid and firmly bedded into the slope and against adjoining stones. The stones shall be set on edge with their largest dimension at right angles to the slope. The stones shall be securely rammed into the surface to be protected. The stones shall be fitted closely together so as to leave only a minimum of interstices which shall be filled with suitably shaped and tightly wedged spalls. The top of the pitching shall be finished flush with the adjacent material.

Before grout is applied the surfaces of the stones shall be thoroughly cleaned and free from adhering dirt and clay. Grout, composed of one-part cement to three parts sand, shall be rammed into the wetted interstices between the stones so as to ensure all voids are completely filled. The grout shall be smoothed off flush with the pitched face and the stones shall be thoroughly brushed such that their top surfaces are exposed. The grouted stone pitching shall be cured with wet sacking or other approved method for a period of not less than seven days after grouting.

iv. Carriageway Drainage Outlets: Carriageway drainage outlets comprise:

· drainage outlet channels;

· embankments chutes;

· toe of slope energy dissipaters.

In-situ concrete shall be Class 15/20.

Bedding shall be well graded granular material

412 Mortared Stonework

i. Description

This work shall consist of mortared stone linings to the sides and bottoms of roadside ditches, channels and waterways and the construction of mortared stone aprons, catch pits and other drainage structures and retaining and breast walls as specified.

All work constructed on prepared beds shall be in accordance with this Section and conform to lines, grades and dimensions shown on the Drawings or otherwise directed by the Engineer.

ii. Shop Drawings

The Contractor shall furnish shop drawings containing the constructions details for mortared stonework indicated on the Drawings and as directed by the Engineer. Shop drawings shall be submitted to the Engineer prior to the start of the construction of mortared stonework.

Construction of mortared stonework shall begin only after the Engineer gives approval of the shop drawings to the Contractor.

iii. Dimensional Tolerances

The surface of each face stone shall not vary from the average profile of the surrounding stonework by more than 30 mm.

The average surface profile for waterway lining formed by placed stonework shall not vary from the specified or approved channel invert profile by more than 50 mm.

The minimum thickness of any mortared stonework lining shall be 100 mm.

The finished profiles for minor, non-load bearing structures such as catch pits and spillway aprons shall not vary from the specified or approved profiles by more than 50 mm.

iv. Submissions and Approvals

The Contractor shall submit to the Engineer, two representative samples of stone for each class before using any of the material in mortared stonework with an indication of the sources of each. The Engineer will retain one of these samples for reference throughout the Contract Period. The Contractor shall only use stone for the works that the Engineer has approved.

v. Work Scheduling

The Contractor shall limit the extent of mortared stonework he carries out at any time to ensure that all stones are placed only in fresh mortar.

Where mortared stonework paving is to be constructed on slopes or as roadside ditch lining, the Contractor shall first form the slopes as if there were to be no paving. The Contractor shall shape the work to the final lines only immediately before placing the stonework.

vi. Work Site Conditions

A dry work site shall be maintained and adequate sanitation facilities should be available for the personnel.

vii. Rectifying Unsatisfactory Work

The Contractor shall rectify at his own expense, any mortared stonework that does not meet the tolerances given in this Section or as directed by the Engineer.

The Contractor shall be responsible for the stability and integrity of all finished work and shall replace at his own expense, any damaged or displaced portions due (in the opinion of the Engineer) to the Contractor’s neglect.

viii. Maintaining Accepted Work

Notwithstanding the Contractor’s obligation to rectify unsatisfactory or failed work, the Contractor shall also be responsible for routine maintenance of all completed and accepted mortared stonework throughout the Contract Period and the Defect Liability Period. No separate measurement or payment shall be made for such routine maintenance.

i. MATERIALS

All materials related to Items for mortared stone linings and other structures shall conform to the requirements for material properties, placement, compaction and quality assurance specified below.

a. Granular Bedding Material

Granular bedding material shall consist of natural sand or crushed sand having hard, strong, durable particles meeting the following gradations:  

Table 412-1

	Sieve Size (mm)
	Percent Passing by weight

	9.5
	100

	4.75
	95 - 100

	2.36
	80 - 100

	1.18
	50 - 85

	0.600
	25 - 60

	0.300
	5 - 30

	0.150
	2 – 10


b. Crushed Stone

Crushed stone shall be crushed aggregate free from extraneous materials, clay lumps, and organic matter. It shall meet the following gradations:

Table 412-2

	Sieve Size (mm)
	Percent Passing by weight

	25
	100

	19
	90 - 100

	12.5
	30 - 70

	4.75
	0 - 10


c.  Concrete Work

Concrete work shall conform to the appropriate requirements for material properties, placing, curing, and quality assurance specified in “Section 600 Bridges and causeways”. Concrete shall be the class as indicated on the drawings. Reinforcing steel, if required, shall be in HYSD Reinforcing Steel of appropriate standards and quality as specified in “Section 600 Bridges and causeways or as stated on the drawings.

d. Stonework

Stones shall consist of angular fieldstone or rough quarry stone which is sound, tough, durable, dense, resistant to the action of air and water, and suitable in all respects for the purpose intended. If the contractor wishes to use rounded material, this shall be restricted to 30% of total material and broken on at least two faces.

The Engineer shall approve the quality and dimensions of the stones prior to use. Stones for paving roadside drains shall be as nearly rectangular in shape as practicable. Unless otherwise indicated in the Drawings or directed by the Engineer, the stone should meet the gradation requirements in Table 1 below.

Table 412-3: Gradation for Stone

	Nominal Thickness (mm)
	Approximate Given Size
	Equivalent Cubic Dimension

(mm)
	Total Size Smaller than Given Size

	
	Weight (kg)
	Volume (m3)
	
	

	150
	15
	.006
	175
	100

	
	10
	.004
	150
	80

	
	5
	.002
	125
	50

	
	0.5
	.0003
	
	

	250
	45
	.018
	250
	100

	
	27
	.011
	225
	80

	
	11
	.005
	165
	50

	
	2
	.0003
	75
	10


* Material shall consist of spalls and rock fragments graded to provide a stable compact mass.

For larger thicker masonry sections, at least 10% of stones shall be bond stones of at least 20x20x50 cm, uniformly distributed and laid from the front/rear faces, perpendicular to the long axis of the structure or as directed by the Engineer.

· Mortar

Mortar shall be in accordance with the provisions and requirements of Section 608 “Miscellaneous material Requirements – Mortar and Grouts”. Only controlled machine mix shall be permitted for use. Manual mixing shall not be allowed. Routine quality control and testing of samples shall be conducted for acceptance of the mortars and grouts 

· Weep holes

Pipes for weep holes where required, shall be 75 mm nominal diameter heavy duty PVC (minimum wall thickness 5 mm), in accordance with the provisions and requirements of as mentioned on the drawings laid staggered and not more than 2 m center to center in both directions.

ii. Execution of the Work

a. Preparing Formation or Foundation

· The Contractor shall prepare formations for mortared stonework in accordance with the provisions of on the drawings.

· The Contractor shall prepare foundations and trenches for cut-off walls or other structures made of mortared stonework in accordance with the provisions of Structural Excavation and Embankment Construction.

b. Preparation

· The Contractor shall clean the stones of all defects that may impair the bond 

· The Contractor shall thoroughly wet the stones long enough for the stones to absorb water to near saturation prior to laying.

c. Placing Stone Lining

· The Contractor shall place a bedding of fresh mortar at least 30 mm thick on the prepared formation. The Contractor shall construct this mortar bedding progressively by laying the surface stones in such a manner that the stones are always securely bedded in the mortar before it hardens.

· The Contractor shall place the stones firmly against each other to provide the required paving thickness measured perpendicular to the slope. The Contractor shall then place additional mortar to fill all spaces between the stones completely. The finish shall be almost flush with the surface of the lining but the mortar shall not cover the stones.

· Where shown, PVC weep holes with outward fall are to be incorporated into the masonry at 2 m centers in a triangular grid pattern or as otherwise directed.

· The work shall progress from the bottom of the slopes towards the top. The Contractor shall finish the surface immediately following the initial set of the mortar by sweeping the surface with a stiff broom.

· The Contractor shall cure the finished surfaces as specified for concrete work in Section 600 “Bridges and Causeways”.

· The Contractor shall trim and finish adjacent slopes and shoulders to ensure a tight and smooth interface with the mortared stonework. The interfaces shall allow unobstructed drainage and prevent scour at the edges of the work.

d. Mortared Stonework Structures

· The Contractor shall construct cut-off and retaining walls by filling the trench or forms with mortar to a depth of 60% of the maximum dimension of the stones. The Contractor shall then place the stones in the unset mortar immediately. The Contractor shall add additional mortar and repeat the process until the form is filled. All voids are to be completely filled with mortar. The Contractor shall then add mortar to the top of the cut-off until he obtains a level top surface.

· The Contractor may construct mortared stonework structures without forms if the stone can interlock sufficiently and if he uses stiff mortar.

· The Contractor shall finish and cure exposed surfaces of mortared stonework structures as specified for Concrete and Concrete Structures/ “Bridges and causeways”.

· The Contractor shall backfill around the finished and cured stone masonry structures in accordance with the provisions of “Embankment Construction”.

Measurements

Mortared stonework in structures, masonry walls, etc. culverts, Lined drains, parapets of culverts, stone pitching, aprons, headwalls and catch pits for culverts and other water control structures shall be measured all-inclusive for payment by Cubic meter of nominal volume of the completed and accepted mortared stone works completed in all respects inclusive of preparation of excavation, foundation concrete, stone and mortar works, keeping the works below ground level dry for construction, providing weep holes, pointing, curing, finishing, backfilling with appropriate materials (geotextiles, graded granular fills and any other specified fill as mentioned on the drawings). The nominal volume is defined as the product of the area of exposed surface and the nominal thickness of lining as shown in the drawings

Payment

The quantity of mortared stonework shall be paid for in accordance with applicable price indicated in the Bill of Quantities. Payment shall be full compensation for supplying, transporting, and placing all materials for mortared stonework including forming and preparing foundations; constructing weep holes; dewatering works; curing, backfilling, finishing; all other works necessary or usual for completing mortared stonework with full quality control and professional workmanship described in this Section

413 Stone Masonry and Concrete Walls

a. DESCRIPTION

This Section contains the requirements and procedures for constructing or re-constructing stone masonry and concrete retaining structures in the locations shown on the drawings or as otherwise directed by the Engineer.

b. SHOP DRAWINGS

The Contractor shall furnish shop drawings containing the construction details for stone masonry and concrete retaining structures. Shop drawings shall be submitted to the Engineer prior to the start of the construction process and installation shall begin only after the Engineer gives his approval.

c. PREPARATION

The Contractor shall prepare the foundation surfaces in accordance with the provisions [404 Excavations for Culverts and Drainage Structures] mentioned here before or as mentioned on the drawings. The Contractor shall be responsible for all dewatering during construction and the surfaces on which the wall or structure is to be placed shall be compacted and leveled.

i. GENERAL MATERIAL REQUIREMENTS FOR RETAINING STRUCTURES

a. POROUS BACKFILL

The materials used as backfill behind retaining structures shall be suitable native material or otherwise, if directed by the Engineer, porous backfill material in accordance as mentioned in the Drawings/ instructed by the Engineer with specified gradation and filter material/ geotextile membrane as applicable.

b. EARTHEN BACKFILL

Where called for on the drawings, compacted clay or clay shall be a material that is free of organic matter.
c. WEEP HOLES

· If required by drawings, provide weep holes for walls and abutments.

· Place weep holes at the lowest points where free outlets can be obtained and space them no more than 2 m center to center.

· Weep holes shall be the size indicated on the drawings using PVC pipe.

ii. CONCRETE RETAINING STRUCTURES

Concrete used shall be in accordance with the requirements of Concrete for “Section 600- Bridges and Causeways

iii. MASONRY RETAINING STRUCTURES

a. MASONRY CLASSES: Masonry classes shall be to the details as mentioned on the drawings or as otherwise directed by the Engineer. A general classification could be as follows:

· Class A masonry: Stones are shaped, dressed to within 25 mm of true line, and laid on concrete foundation.

· Class B masonry: Stones are shaped, dressed to within 50 mm of true line and laid on concrete foundation.

b. A CONCRETE FOUNDATION MATERIAL: Concrete used for founding stone masonry structures shall be the class indicated on the drawings or as otherwise directed by the Engineer. All concrete shall be in accordance with the Provisions of Section 400 Culverts, Bridge and Protection Works or Section 0600 “Bridges and causeways” or as specified.

c. B MORTAR FOR MASONRY: Mortar shall be in accordance with the provisions and requirements of Section 608 “Miscellaneous material Requirements – Mortar and Grouts”. Only controlled machine mix shall be permitted for use. Manual mixing shall not be allowed. Routine quality control and testing of samples shall be conducted for acceptance of the mortars and grouts

d. STONE

· GENERAL REQUIREMENTS

Stone shall consist of angular fieldstone or rough quarry stone which is sound, hard, tough, durable, dense, resistant to the action of air and water, native to the vicinity of the work (or is similar in texture and color to the native rock). It shall be free of reeds, rifts, seams, laminations and minerals that may cause discoloration or deterioration from weathering and must be suitable in all respects for the purpose intended. If the contractor wishes to use rounded material, this shall be restricted to 30% of total material and broken on at least two faces.

The Engineer shall approve the quality and dimensions of the stones prior to use. Unless otherwise indicated in the Drawings or directed by the Engineer, the stone shall meet the gradation requirements in Table 1 below.

TABLE 413-1: GRADATION REQUIREMENTS

	Approximate Given Size
	Equivalent Cubic Dimension

(mm)
	Total Size Smaller than Given Size

	Weight (kg)
	Volume (m3)
	
	

	15
	0.006
	175
	100

	10
	0.004
	150
	80

	5
	0.002
	125
	50

	0.5
	0.0003
	50
	10*

	45
	0.018
	250
	100

	27
	0.011
	225
	80

	11
	0.005
	165
	50

	2
	0.0003
	75
	10*


*Material shall consist of spalls and rock fragments graded to provide a stable compact mass.

At least 10% of stones shall be bond stones of at least 20 x 20 x 75 cm, uniformly distributed and laid from the front/rear faces, perpendicular to the long axis of the structure or as directed by the Engineer.

· SIZES AND SHAPES

· Each stone shall be free from depressions and projections that might weaken it or prevent it from being properly bedded.

· When no dimensions are shown on the plans, stones shall be provided in the sizes and face areas necessary to produce the general characteristics and appearance as indicated on the drawings.

· Unless otherwise specified, the dimensions for rock fragments shall conform to the following:

Minimum thickness of 125 mm

Minimum width of 300 mm or 1 to 1.5 times the thickness, whichever is greater

Minimum length of 1 to 1.5 times the width.

At least 50% of the total volume of masonry shall consist of rock having a volume of at least 0.03 m3.

e. CONSTRUCTION REQUIREMENTS

· GENERAL: The Contractor shall:

· Keep an adequate inventory of the stone on the site to provide an ample variety of stones for the masons.

· Perform any necessary excavation work in accordance with the provisions of Section [404 Excavations for Culverts and Drainage Structures] and/or as mentioned on the drawings or instructed by the Engineer. Prepare the foundation bed or footings in accordance with requirements of the drawings and applicable requirements of the specifications. Where foundation masonry is used, clean the bearing surface thoroughly and wet immediately before spreading the mortar bed.

· PLACING STONE

· Clean all stones thoroughly and moisten immediately before placing. Clean and moisten the bed.

· Construct joints in dimensioned masonry vertical. In all other masonry, joints may be at angles with the vertical from 0 to 450 (0 to 0.79 radians) or as specified on the drawings.

· Level the cross beds for vertical walls. Beds for battered walls may vary from level to normal to the batter line of the face of the wall.

· Lay the stones with the longest face horizontal and the exposed face parallel to the masonry face.  Flush the joints with mortar.

· Do not jar or displace the stones already set. If a stone is loosened after the mortar has taken initial set, remove it, clean off the mortar, and relay the stone with fresh mortar.

TABLE 413-2: MASONRY BED AND JOINT THICKNESS

	CLASS
	BEDS - (mm)
	JOINTS – (mm)

	Class A
	13 – 50
	13 – 38

	Class B
	13 – 50
	13 – 50


· DRESSING

Dress the stone to remove any thin or weak portions. Dress face stone to provide bed and joint lines with a maximum variation from true line shown in Sub-section 6.1 above

f. CONSTRUCTING WALLS

· Set face stones in random bond to produce the effect shown on the plans. Do not extend beds in an unbroken line through more than 5 stones and joints through more than 2 stones.

· Bond each face stone with all contiguous face stones at least 150 mm longitudinally and 50 mm vertically.

· Do not construct so that the corners of four stones are adjacent to each other.

· Do not bunch small stones or stones of the same size, color, or texture.

· In general, the stones decrease in size from the bottom to the top of work. Use large stones for the bottom courses and large, selected stones in the corners.

· HEADERS

Where required, distribute headers uniformly throughout the walls of structures to form at least 20% of the faces.

· BACKING

Construct the backing out of large stones. Bond the individual stones composing the backing and heart with the stones in the face wall and with each other. Fill all openings and voids or cracks in the backing completely with mortar or with spalls surrounded completely by mortar.

· COPING

· Construct concrete copings in the dimensions, finish and grade of concrete as shown on the plans.

· Where copings are not called for, finish the top of the wall with stones wide enough to cover the top of the wall from 0.5 - 1.5 m in length, and of random heights, with a minimum height of 150 mm.

· Lay stones in a manner that the top course is an integral part of the wall.

· Pitch the tops of the top courses of stone to line in both vertical and horizontal planes.

MEASUREMENT

The Rate shall be all inclusive from excavation to final finished construction and backfill to the requirements specification of materials, layers, compaction and acceptance for measurement as mentioned on the drawings. 

Backfill with suitable native or borrow materials shall be deemed to be included. In cases where native material is deemed by the Engineer to be unsuitable, porous backfill material of specified quality and construction shall be used without any additional cost or as instructed by the Engineer.

Payment

Payment shall be full compensation for supplying, transporting, and placing all materials including forming and preparing foundations; constructing weep holes; dewatering works; curing, backfilling, finishing; all other works necessary or usual for completing mortared stonework with full quality control and approved professional workmanship. For Reinforced Concrete culvert payment shall include supplying and placing all materials and construction of end walls as well as, for all excavation and disposal of spoil, compaction, formwork, backfilling, bedding and all other work necessary to provide a complete installation.

The units that have been used in this contract associated to the Bill of quantity (Culvert project), are the following:

	0403
	Reinforced Concrete box culverts  3m x2m
	Cu m


Series 500: Pavement Works (Bill No. 0402)

Granular Pavement Works 

Material Requirements

Materials for sub-base and shoulders may be from naturally occurring sands and gravels, or from crushed rock, crushed slag, or crushed concrete.

Materials for crushed stone base shall be crushed rock, crushed slag, or crushed concrete.

Materials shall be free from deleterious components including organic matter, friable or weathered materials, clay minerals, plate-like or scaly particles, soft stones, potentially expansive minerals, chemically unsound materials and soluble salts.

Field Trials

Full-scale laying and compaction trials shall be carried out by the Contractor on all pavement materials. The trials shall be carried out in the presence of the Engineer.

Each trial area shall be at least 100 meters long and of the full construction width. Material shall be placed and compacted to achieve the depth specified. The trial area may form part of the Works provided that it fully complies with the Construction Specification.

The Contractor shall compact each type of material over the range of compaction efforts proposed for each pavement layer.

The following data shall be recorded for each level of compaction effort, as appropriate:

i. the composition and grading of the material before the Site  trial,

ii. the composition and grading of the material after   compaction,

iii. the moisture content at the time of compaction and the optimum moisture content for the specified compaction,

iv. the type, size, tire pressures, frequency of vibration and the number of passes of the compaction equipment,

v. the maximum dry density or target density as appropriate measured on a sample before and at intervals throughout the Site trial,

vi. the density achieved,

vii. the compacted thickness of the layer.

Where the results of the site trial indicate that the proposed equipment and methods place material in accordance with the China's's Construction Specification, the proposed methods may be incorporated into a formal Method Statement for the consent of the Engineer.

501a Crush Stone Base

General

This work consists of constructing one or more courses of aggregate on a prepared surface.

Subbase and base aggregate grading is designated according to Table 504. 

Construction Requirements

Prepare the surface on which the aggregate course as applicable.

After a representative quantity of aggregate is produced, submit proposed target values for the appropriate sieve sizes along with a representative 300-pound (150-kilogram) sample at least 14 days before incorporating the aggregate into the work.

Set target values within the gradation ranges shown in Table 504 

Mixing and Spreading. 

Determine the optimum moisture content. Mix the aggregate and adjust the moisture content to obtain a uniform mixture with a moisture content within 2 percent of the optimum moisture content. Spread and shape the mixture on the prepared surface in a uniform layer.

Do not place the mixture in a layer exceeding 150 millimeters in compacted thickness. When more than one layer is necessary, compact each layer before placing the next layer. Route hauling equipment uniformly over the full width of the surface to minimize rutting or uneven compaction.

Compacting. 

Determine the maximum density of the mixture.
Compact each layer full width. Roll from the sides to the center, parallel to the centerline of the road. Along curbs, headers, walls, and places not accessible to the roller, compact the material with approved tampers or compactors.

Compact each layer to at least 95.0 percent of maximum density. Determine the in-place density and moisture content approved test procedures.

Materials

Furnish hard, durable particles or fragments of crushed stone, crushed slag, or crushed gravel conforming the following:

	1
	Los Angeles abrasion
	50 percent max.

	2
	Soundness of aggregate using sodium sulfate (5 cycle)
	12 percent loss max

	3
	Durability index (coarse), 
	35 min.

	4
	Durability index (fine), 
	35 min

	5
	Fractured faces, 
	50 percent min

	6
	Without organic matter and lumps or balls of clay
	

	7
	Gradation
	Table 504

	8
	Liquid limit
	25 max.


	Table 504

Target Value Ranges for Subbase and Base Gradation

Grading Designation B shall apply for Subase

Grading Designation C shall apply for Base Course

	Sieve Size
	Percent by Mass Passing Designated Sieve (China's T 27 and T 11)

	
	Grading Designation

	
	A (Subbase)
	B (Subbase)
	C (Base)
	D (Base)
	E (Base)

	2½ inch (63 mm)
	100(1)
	
	
	
	

	2 inch (50 mm)
	97 – 100(1)
	100(1)
	100(1)
	
	

	1½ inch (37.5 mm)
	
	97 – 100(1)
	
	
	

	1 inch (25 mm)
	65 – 79 (6)
	
	80 – 100 (6)
	100(1)
	

	¾ inch (19 mm)
	
	
	64 – 94 (6)
	86 – 100 (6)
	100(1)

	½ inch (12.5 mm)
	45 – 59 (7)
	
	
	
	

	⅜ inch (9.5 mm)
	
	
	40 – 69 (6)
	51 – 82 (6)
	62 – 90 (6)

	No. 4 (4.75 mm)
	28 – 42 (6)
	40 – 60 (8)
	31 – 54 (6)
	36 – 64 (6)
	36 – 74 (6)

	No. 40 (425 µm)
	9 – 17 (4)
	
	
	12 – 26 (4)
	12 – 26 (4)

	No. 200 (75 µm)
	4.0 – 8.0 (3)
	4.0 – 12.0 (4)
	4.0 – 7.0 (3)
	4.0 – 7.0 (3)
	4.0 – 7.0 (3)

	(1) Statistical procedures do not apply.

( ) The value in the parentheses is the allowable deviation (() from the target values.




501b
Hard Shoulders and Verge

Preparation of Shoulder: In all cases there shall be a requirement to construct a 'formation' at the earthworks outline in the shoulder area.

Depending on site conditions this may involve:

•
trimming of the existing shoulder to the earthworks outline; or

•
formation on widened embankment; or

•
a combination of both.

In the case of widened embankments, the embankment shall be formed to the earthworks outline and formation prepared at that outline prior to commencing shoulder fill. In the case of trimming, the existing shoulder shall be cut back to the earthworks outline and formation prepared at that outline prior to commencing shoulder fill. 

Shoulder Fill shall be formed in sub-base material. Shoulder fill may be placed contiguously with sub-base under carriageway. The upper 100 mm of shoulder shall be constructed with Granular Shoulder Material. Granular Shoulder Material shall comply with the grading requirements of Table 505 and the following engineering criteria.

Table 505: Gradation Requirements for Granular Shoulder Material

	Sieve Size
	Percentage Passing (by mass)

	25 mm
	100%

	9.5 mm
	80 — 100%

	4.75 mm
	60 — 85%

	2.36 mm
	45 — 70%

	425 µm
	25 — 45%

	75 µm
	10 — 25%


*Not less than 10% of the material shall be retained between each pair of successive sieves, excepting the 20mm and 10mm.
Granular Shoulder Material shall have a:

•
minimum CBR of 30 at 95% MDD and 4 days soak;

•
maximum Liquid Limit of 25;

•
Plasticity Index of between 4 and 9.

502
Gravel Sub-base

Sub-base. Material shall be processed to give a product with a smooth grading curve within the specified envelope and with the engineering properties specified below.

Refer to Table 504, Grading Designation B – Subbase

Sub-base shall comply with the following:

Furnish hard, durable particles or fragments of crushed stone, crushed slag, or crushed gravel conforming the following:

	1
	Los Angeles abrasion
	50 percent max.

	2
	Soundness of aggregate using sodium sulfate (5 cycles
	12 percent loss max

	3
	Durability index (coarse),
	35 min.

	4
	Durability index (fine), 
	35 min

	5
	Fractured faces,
	50 percent min.

	6
	Without organic matter and lumps or balls of clay.
	

	7
	Gradation
	Table 504

	8
	Liquid limit,
	25 max.


503 Imported Suitable Fill for Subgrade

Shall be Non Frost Susceptible material in accordance with Section 300-Classification of Materials.

	Pay Item
	Descriptions
	Pay Unit

	501
	Base Course:

	501a
	Crushed Stone Base
	sq m

	501b
	Hard Shoulders and verge
	sq m

	502
	Gravel Sub-base
	sq m

	503
	Imported suitable fill for sub-grade
	sq m


Bituminous Pavement Works

Descriptions

This Section covers bituminous works generally

i. covers material requirements for asphaltic concretes.

ii. covers design requirements for asphaltic concretes.

iii. covers asphaltic concrete production and laying

iv. covers other bituminous products.

v. covers repair to existing bituminous pavements.

Materials for Asphaltic Concretes
a. Bitumen 

Bitumen for asphaltic concrete shall be Penetration Grade 60/70.

Table 509 Bitumen for Asphaltic Concrete

	Characteristics
	Value/ Range
	Unit

	Penetration at 25°C (100 g, 5 s)
	60/70
	0.1 mm

	Softening point (Ring-and-Ball)
	Min 48 - Max 5
	°C

	Flash point (Cleveland open cup)
	> 220
	"C

	Frass breaking point
	< -8
	°C

	Viscosity at 135°C
	> 250
	centistokes

	Solubility in trichloro-ethylene
	99
	% min

	Water content
	0.2 Max
	

	1.1.a.i.1.1 Tests on Residue from thin-film oven test
	
	

	Loss on heating after thin film oven test
	< 0.5%
	

	Change of Softening Point temperature
	< 5
	°C

	Loss of penetration at 25°C (100 g, 5 s)
	< 50%
	(% of original)


Bitumen shall be homogeneous, free from water, and shall not foam when heated to 175 °C. Bitumen from different suppliers or sources shall not be combined.

b. Aggregates for Asphaltic Concrete

At least three different sizes of aggregate, plus mineral filler if required, will be mixed in the asphalt concrete mix plant, Coarse aggregate (material retained on a 6.3 mm sieve) shall consist of crushed angular stone free from, muscovite in excess of 1% by weight" and in the second paragraph substitute "90%" instead of clay, silt, organic and other deleterious matter.

The minimum size of the stone to be crushed shall be at least 4 times the nominal size of the aggregate.

At least 90% by weight of the total fraction of the blended aggregates in the mix which are retained on the 4.75mm sieve shall have two or more faces split by the crushing.

The aggregate shall comply with the following requirements:

· Los Angeles Abrasion max. 25;

· Sodium Sulphate Soundness max. 12;

· Water Absorption - max 2%;

· Flakiness Index max. 25.

c. Fine Aggregates

Fine aggregate (material passing a 6.3 mm sieve) shall consist of crushed stone screenings produced from stone having a Los Angeles Abrasion value of not more than 30.

Fine aggregates shall be free from, clay, silt, organic and other deleterious matter and shall be non- plastic.

The Sand Equivalent of the fine aggregate shall not be less than 40.

Subject to the approval of the Engineer, and following production and field trials, the total aggregates in the mix may contain 5% to 15% by weight of natural sand.

d. Mineral Filler

Mineral filler shall consist of finely ground particles of limestone, hydrated lime, ordinary Portland cement or other non-plastic mineral matter approved by the Engineer. It shall be thoroughly dry and free from lumps. At least 75% by weight of the mineral filler shall pass the 75-micron sieve and 100% shall pass the 425-micron sieve.

Mineral filler shall have a bulk density in toluene measured in accordance with BS 812 of between 0.5 g/ml and 0.9 g/ml.

e. Adhesion Agents

The Contractor may, subject to the approval of the Engineer, use adhesion agents.

Asphaltic Concrete Mix Design

i. Mix Design Procedure

The Contractor shall be responsible for asphaltic concrete mix design shall be conducted using the actual aggregates produced in at least three different sizes plus mineral filler, if required for production paving

The mix designs shall be carried out in accordance with the Marshall Test Procedure detailed in the Asphalt Institute's Manual No. 2 (MS-2) (6th edition; 1996), 'Mix Design Methods for Asphalt Concrete', using 75 blows on each face, (referred to hereinafter as the 'standard Marshall Design').

The design will establish a Job Mix Formula for each mix required for the Contract. The Job Mix Formula shall be determined using the following procedure:

· laboratory testing in accordance with the Marshall Test Procedure;

· full scale production trials using the Contractor's production equipment over the range of binder contents used in the laboratory design procedure;

· field trials to determine the adequacy of the Contractor's compaction equipment.

On completion of the above process, the Contractor shall submit a Job Mix Formula to the Engineer. A Job Mix Formula shall be defined by:

· a single percentage of aggregate passing each required sieve size,

· a single percentage of bitumen to be added to the aggregate,

· a temperature ranges within which the mixture is to be mixed,

· a recommended temperature ranges for compaction of the mixture.

· proportions of the different aggregate sizes and mineral filler, if required, to be mixed in the plant

The Engineer shall give consent to the use of the proposed Job Mix Formula or shall reject the proposal with reasons for its rejection.

The Contractor shall use only the approved standard mix formula for the production of each bituminous mixture. No modifications to a standard mix or changes in the nature or source of the constituent materials shall be made without a written submission by the Contractor to the Engineer and his subsequent consent.

If a standard mix formula proves unsatisfactory, a new standard mix formula together with supporting test data shall be submitted by the Contractor for review and approval by the Engineer prior to production.

ii. Refusal Density Design

Additional test samples, in sets of three, shall be prepared at three binder contents:

· that corresponding to 5% Voids in Mix (VIM);

· 0.5% above (a);

· 0.5% below (a).

These sample sets shall then be compacted to 'refusal'. 'Refusal' is defined as 300 blows on each face of a Marshall specimen at the temperature defined in MS-2.

A graph of VIM at the refusal density shall be plotted against binder content.

The binder content that corresponds to a VIM of 3 per cent, shall be determined. This value shall be obtained by interpolation and not by extrapolation. Further samples shall be made and tested in order to comply with this condition.

The Job Mix binder content shall be based on consideration of the various Marshall Design parameters and the value at 3% VIM at 'refusal'. If a VIM of 3% at refusal cannot be attained using the proposed grading, the mix shall be re-designed with an alternative grading.

iii. Grading Requirement

The grading of the mixture of coarse and fine aggregate shall be within and approximately parallel to the grading envelopes given in Table 510. The grading of the mix shall not pass through the "Restricted Zone Boundary" as defined in "Superpave Mix Design1 ".

Table 510(1): Grading Requirements of Aggregate for Asphaltic Concrete

	Sieve size (mm)
	Percentage by Mass Passing

	
	Base Course
	Wearing Course

	25 mm
	100 %
	-

	19 mm
	84 — 95 %
	100%

	12.5 mm
	60 — 77 %
	75 — 88 %

	9.5 mm
	50 — 68 %
	62 — 79 %

	4.75 mm
	32 — 53 %
	39 — 60 %

	2 mm
	20 — 41 %
	26 — 47 %

	475 µm
	9 --- 21 %
	10 — 25 %

	75 µm
	5 — 10 %
	5 — 12 %


It will be permitted to deviate from the above envelopes.

iv. Physical Properties

Asphaltic concrete shall comply with Table 510 (2).

Tab 510 (2): Physical Properties for Asphaltic Concrete

	Characteristics
	Base Course
	Wearing Course

	Marshall Stability 75 blows (N)
	Min 8000
	Min 7000

	Flow Value (mm)
	3 - 5
	3- 5

	Voids in total mix (VIM) (%)
	3 - 5
	3 - 5

	Voids in mix at refusal density (%)
	2 - 3
	2- 3

	Voids in Mineral Aggregate (VMA) (%)
	13 - 15
	14 - 16

	% voids filled with bitumen (VFB)
	65 - 78
	65 - 78

	Water sensitivity (ASTM 1075) Loss of stability on immersion in water
	Min. 75% retained strength
	Min. 75% retained strength


Where the asphalt mix does not meet the requirements in Table 510 (2) above for the Water Sensitivity Test (ASTM 1075), the Contractor shall propose the use of a suitable adhesion agent such as Portland cement, hydrated lime or other proprietary agent for the Engineer's approval. The beneficial properties of the proposed agent when incorporated in the mix and the percentage of agent to be added to the mix shall be demonstrated by further test results.

v. Full Scale Production Trials

Following completion of the laboratory Marshall Design Procedure, augmented by the Refusal Design, the Contractor shall undertake full scale production trials.

These trials shall involve a repetition of the Marshall Design Procedure and the Refusal Density Procedure using material produced from the Contractor's proposed asphalt mixing plant.

The purpose of the production trials is to validate the laboratory mix design for the actual production process.

vi. Field Trials

The Contractor shall carry out full-scale laying and compaction trials on all proposed asphalt mixes. The trials shall be carried out, under supervision of the Engineer and at a location approved by the Engineer. Each trial area shall be at least 50m long, and to the full construction width and depth for the material.

The Contractor shall compact each section of the trial area over the range of compaction efforts it proposes. The following data shall be recorded for each level of compaction effort:

· the composition and grading of the material including the bitumen content,

· the temperature of the bitumen and aggregate immediately prior to entering the mixer, and the temperature of the mix on discharge from the mixer, on commencement of laying, on commencement of compaction and on completion of compaction,

· the type, size, mass, width of roll, number of wheels, wheel-load, tyre pressures, frequency of vibration and the number of passes of the compaction equipment, as appropriate for each roller type,

· the density and voids achieved,

· the compacted thickness of the layer pavement riding quality,

· pavement level tolerances.

Site trials shall determine the minimum number, type and condition of rollers required to compact the mixture to the specified density and pavement tolerances.

The Contractor shall, in the presence of the Engineer, carry out tests on at least eight cores from each trial section.

The field trial shall be considered successful if:

· the results of the tests on the cores satisfy the requirements for Field Density Requirements; and

· the surface after compaction complies with the requirements, and

· the pavement tolerance complies with the requirements of the Construction Specification.

On completion of a successful field trial the Contractor shall submit, for the Engineer's consent, a proposed Job Mix Formula and a proposed surfacing Method Statement.

The Engineer shall give consent to the Formula and Method Statement, or reject both or either, giving reasons for their rejection.

Asphaltic Concrete Productions

ix. Storage of Bitumen

The maximum continuous storage temperature for bitumen over a 24 hour period shall not exceed 125°C. Bitumen tanks shall be capable of maintaining their contents at the specified temperature within a tolerance of ±5°C, and shall be equipped with thermostatic control to prevent the temperature rising above 170°C. Bitumen tanks shall have fixed thermometers able to be read from outside the tanks.

i. Mixing

The Contractor shall mix bituminous materials in a mixing plant complying with China's M156. The mixing plant may be either the batch-mix type or the continuous-mix type and shall be capable of regulating the composition of the mixture to within the tolerances detailed in Table 511.

In case the contractor elects to use a continuous mix-type plant, the contractor shall propose for the Engineer's approval, and then implement when approved, a rigorous program of sampling and testing the gradation of the various sizes of aggregate produced by taking samples directly off the crusher/screening plant discharge belts as well as from the various stockpiles for each size of aggregate

Bins shall be covered to, prevent ingress of moisture. Mixing plants shall be fitted with adequate filters to prevent dust pollution.

Bitumen and aggregate shall be mixed within the range 140°C to 170°C. Bitumen shall not be heated above 180 °C.

Acceptability criteria for mix composition are detailed in Table 511.

Table 511 Acceptability Criteria for Asphaltic Concrete Mixes

	Characteristics
	Tolerance relative to Job Mix Formula

	Bitumen Content
	± 0.2% by total weight of total mix

	Passing 10 mm sieve and larger sieves
	± 6% by total weight of dry aggregate including mineral filler

	Passing sieves between 10 mm and 1 mm sieves
	± 4% by total weight of dry aggregate including mineral filler

	Passing sieves between 1 mm and 75 Om sieves
	± 3% by total weight of dry aggregate including mineral filler


ii. Preparation of Surfaces

Immediately before placing asphaltic concrete, the Contractor shall clean the existing surface of all loose material and foreign matter and make good any defects.

All crushed stone base course shall be prime coated prior to the laying of binder course. Primed surfaces shall be cured.

All binder courses shall be tack coated prior to laying wearing course.

iii. Ambient Weather Conditions

Asphaltic concrete shall be placed only when either of Case 1 or Case 2 conditions shown below are met.

	
	Ambient Air Temperature
	Road Surface Temperature
	Wind Velocity

	Case 1
	> 5 deg C
	> 10 deg C
	< 14m/sec

	Case 2
	> 0 deg C
	> 0 deg C
	< 5 m/sec


Notwithstanding these provisions, the Contractor shall not carry out asphaltic concrete work in otherwise adverse weather conditions.

vii. Transportation and Deposition

Base course shall be placed using guide wires and joint matching ski and electronic sensors. Subject to achieving the specified grades on the base course surface, the wearing course shall be placed by setting the paver to run constant depth and manual operation to avoid an undulating surface.

The width of the paving and the fleet of hauling equipment shall be such that a constant and reasonable rate of forward movement of the paver can be maintained, non-stop throughout each daily shift given the output of the mixing plant

Asphaltic concrete shall be kept free of contamination during transportation. Each load shall be covered. Transportation vehicles shall be cleaned after each trip. Tipper bodies shall be lightly oiled to prevent adhesion.

Asphaltic concretes shall be placed only by purpose built self-propelled asphalt paver equipped with automatic controls.

Compaction shall be carried out in-accordance with the procedures determined from the Field Trials. The minimum temperature of asphaltic concrete at the commencement of compaction shall be 125°C and the minimum temperature at completion of compaction shall be 80°C.

The final surface shall be uniformly textured free from segregation, tearing, tracking or other surface irregularities and within the tolerances specified in the China's Construction Specification.

Compaction equipment shall not be parked on asphaltic concrete surfaces which are less than 48-hour s old.

viii. Field Density Requirements

Field densities of asphaltic concrete shall be verified by taking cores in accordance with the Chinese Construction Specification. Cores shall be cut through the full thickness of the layer. The average field density shall be determined daily from core densities. The daily average field density shall be not less than 98 % of the average density of Marshall specimens compacted from that day's mix (the 'Field Marshall Density'). Not more than 1 in any 10 consecutive core densities shall be less than 97% of the Field Marshall Density and not more than 1 in any 10 consecutive core densities shall be more than 102% of the Field Marshall Density.

Areas of asphaltic concrete where the standard of compaction specified above has not been achieved shall be identified and further cores taken and tested.

Where the Field Density Requirements are not met the material shall be replaced.

ix. Joints

Transverse joints shall be cut in a straight line across the previous face to expose the full depth of the course. The vertical face so formed shall be heated with a propane joint heater and painted lightly with hot bitumen.

The above treatment shall be required at longitudinal joints where these are exposed for more than 24 hours. Otherwise, cold longitudinal joints should be avoided either by full-width paving if the mixing plant has sufficient capacity to sustain fast enough forward motion by a full-width paver to achieve good readability, or by operating two pavers in tandem with a slight stagger and properly hand-raking the joint to obtain a well-filled and barely visible joint.

509 DBST – Double Bituminous Surface Dressing

Double layer surface dressing shall consist of an initial application of bituminous binder to the road surf ace followed immediately by a layer of uniformly graded aggregate chippings. A second application of bituminous binder is again applied which is followed immediately by a second layer of uniformly graded chippings.

Bituminous Binder

The bituminous binder shall be Penetration Grade 80 / 100 complying with Table 512 (1).

Table 512 (1) Bituminous Binder for Double Layer Surface Dressing

	Characteristics
	
	Unit

	Penetration at 25°C (100 g, 5 s)
	80 / 100
	0.1 mm

	Softening point (Ring-and-Ball)
	> 47
	°C

	Flash point (Cleveland open cup)
	> 220
	°C

	Frass breaking point
	< -20
	°C

	Viscosity at 135°C
	> 250
	centistokes

	Solubility in trichloro-ethylene
	99
	% min

	Water content
	Nil
	

	1.1.a.i.1.2 Tests on Residue from thin-film oven test
	
	

	Loss on heating after thin film oven test
	< 0.5%
	

	Change of Softening Point temperature
	< 5
	°C

	Loss of penetration at 25°C (100 g, 5 s)
	< 50%
	(% of original)


Bituminous binder shall be homogeneous, free from water, and shall not foam when heated to. 175°C. Bituminous binders from different suppliers or sources shall not be combined.

Other grades of cut back bituminous binder may be used with the agreement of the Engineer, subject to satisfactory field trials.

The penetration grade bitumen can be cut back with kerosene to suit road surface temperatures at the time of spraying as detailed in Table 512 (2).

Table 512 (2) Kerosene Volume for Cut Back Bitumen

	Range of Road surface Temperature oC
	Maximum Addition of Kerosene by Volume %
	Range (approximately) of corresponding ambient air temperatures °C

	16 - 24
	7
	10 – 16

	24 – 32
	5
	16 - 21

	32 – 40
	3
	21 -26

	40 - 48
	1
	26 - 31


The bituminous binder shall be heated in boilers or bulk storage containers equipped with adequate pumps and accurate thermometers. No bitumen shall be heated in a boiler when the thermometer is broken or inaccurate.

The minimum pumping temperatures, range of spraying temperatures and the maximum heating temperatures of cut backs and penetration grade bitumen are given below in Table 512 (3).

512 (3) Pumping, Spraying and Maximum Heating Temperatures of Penetration Grade and Cut Back Bitumen

	Binder
	Temperature OC

	
	Minimum Pumping
	Spraying
	Maximum

	
	
	Slot Jets
	Atomizing Jets
	Heating

	Penetration Grade 80/100
	115
	160 —170
	170 - 180
	180

	Cut Back MC 800
	60
	100 — 115
	120 - 135
	135

	Cut Back MC 3000
	80
	125 —135
	135 - 150
	150


Aggregate Chippings

Aggregate chippings shall consist of crushed angular stone free from, clay, silt, organic and other deleterious matter.

Deleterious matter includes materials with potentially deleterious properties such as muscovite in excess of 1%". The minimum size of the stone to be crushed shall be at least 4 times the both nominal sizes of chippings of the aggregate. At least 90% by weight of the coarse aggregate shall have two or more faces split by the crushing.

The aggregate chippings shall comply with the following requirements:

· Los Angeles Abrasion max. 25;

· Sodium Sulphate Soundness max. 12;

· Water Absorption max. 2%;

· Flakiness Index max. 20.

The polished stone value of aggregate chippings when determined in accordance with BS 812 shall not be less than 55 unless otherwise approved by the Engineer.

The grading of aggregate chippings shall be within the grading envelopes shown in Table 512 (4) below.

Table 512 (4) Grading Requirements for Aggregate Chipping

	Sieve Size
	Percentage by Mass Passing

	mm)
	First Layer
	Second Layer

	19 mm
	-
	-

	13.2 mm
	100%
	-

	9.5 mm
	85 — 100 %
	100%

	6.3 mm
	0 — 25 %
	80 — 100 %

	4.75 mm
	0 — 7 %
	0 — 30 %

	2.36 mm
	-
	0 — 4 %

	0.5 mm
	0— 0.5 %
	0 — 0.5 %


Rates of Application of Bituminous Binder and Aggregate Chippings

The approximate rates of application of bituminous binder and aggregate chippings shall be as given below:

· application of first layer of bituminous binder:1.0 liter / square meter

· application of first layer of aggregate chippings:1.5 cubic meter / 100 square meters

· 'application of second application of bituminous binder:1.0 liter / square meter

· application of second layer of aggregate chippings: 1.0 cubic meter / 100 square meters

The rates of application of bituminous binder and aggregate chippings shall be fixed during site trials so as to achieve:

· adequate coverage and adhesion of chippings without bleeding for the bituminous binder

· tight uniform packing of aggregate chippings without excessive traffic whip off.

Construction

· Weather Limitations

The temperature at the road surface shall not be less than 10° C when bituminous binder is sprayed. No bituminous binder shall be applied during rain, fog or during a strong wind.

The existing road surface shall be dry prior to applying bituminous binder.

· Preparation of Surface

Immediately before applying bituminous binder, the existing road surface shall be cleaned of all loose material and foreign matter with mechanical brooms or compressed air. The debris shall be deposited well clear of the surface to be covered.

Any defect in the surface shall be made good as instructed by the Engineer and no bituminous binder shall be applied until the surface has been approved by the Engineer.

Curbs, channels guardrails bridge parapets and any other structures that may be soiled by the bituminous binders during spraying shall be covered with suitable plastic sheeting during spraying operations.

· Bitumen Distributors

All bituminous binder shall be applied with a truck mounted bitumen distributor that is capable of spraying the binder uniformly over the width of the spray bar. The distributor tank shall have a minimum capacity of 4,000 liters and shall be fitted with a device for indicating the quantity in  the tank at any time. It shall be fitted with heaters capable of maintaining temperatures up to

200 ° C and an accurate thermometer. The circulation system shall be capable of pumping around the tank and around the spray bar without actually spraying. Spray bars shall be available for spraying in widths varying from one (1) meter to four (4) meters and shall be adjusted transversally so that the operator can follow the required edge independently. The spray nozzles shall be arranged to give a uniform spray and the shut off shall be quick acting with an anti-drip device. The pressure in the spray bar shall be sufficient to give a good uniform distribution and spaying of the binder.

Distributors shall be checked and calibrated during the site trials, before starting work and when required by the Engineer.

No bituminous binder is to be applied with a hand spray lance

· Mechanical Aggregate Chipping Spreaders

Mechanical chipping spreaders shall be capable of spreading the chippings uniformly over variable widths from 0.5 to 4.0 meters, at the rates fixed in the site trials.

Chipping spreaders shall be checked and calibrated during the site trials, before starting any work and when required by the Engineer.

Hand application of aggregate chippings shall not be permitted.

· Application of Surface Dressing

The spraying width shall normally be one lane so that construction traffic may run on the other lane.

Immediately after the bituminous binder has been sprayed, clean dry aggregate chippings shall be uniformly applied at the rate fixed in the site trials by the use of as many  mechanical  aggregate chipping spreaders as necessary to match the rate of spraying. The elapsed time between spraying of bituminous binder and spreading of aggregate chippings shall in no case exceed one minute.

Chipping spreaders shall be operated in such a manner that the bituminous binder shall be   covered with aggregate chippings before the wheels of the chipping spreader or truck pass over the binder.

Should it become apparent that the supply of aggregate chippings is about to fail, the bituminous binder spraying shall be immediately stopped and shall not resume until an adequate supply is assured.

· Compaction

The main compaction shall be carried out with self-propelled pneumatic tyred rollers or rubber covered steel drum rollers. Pneumatic tyred rollers shall have smooth tyres and their pressure shall be more than 0.4 Mpa. Compaction shall commence immediately after the aggregate chippings have been spread and in no case later than two minutes, after application of the bituminous binder. Compaction shall continue until all chippings are firmly embedded into the binder. The number of passes of each roller shall be fixed in the site trials, but usually at least 6 passes shall be made. Steel wheeled rollers shall not be used for surface dressing.

The number and output of rollers shall be sufficient to ensure that compaction does not lag behind the spraying and chipping application operations. Compaction shall be carried out in such a manner as to ensure that no crushing of the aggregate chippings takes place.

Additional compaction on a previously completed section shall be given later by a pneumatic tyred roller if required by the Engineer.

· Traffic Control and Finishing

Each layer of the surface dressing shall not be opened to traffic until the bituminous binder has set sufficiently to retain the aggregate chippings. The Contractor shall erect temporary restriction

Signs, barriers, removable bumps or other speed control devices as agreed with the Engineer to prevent vehicles travelling too fast over the newly laid surface dressing to ensure that excessive aggregate chippings do not become dislodged.

After traffic has been permitted to run on a surface dressing layer for a period of at least two days, and when required by the Engineer, all loose aggregate chippings shall be swept and taken way. Windrows of loose aggregate chippings shall not be permitted to accumulate at the sides of the road.

· Tolerances

The final average overall width of the surface dressing measured at six equidistant points over a length of 100 meters shall be at least equal to the required width. At no point shall the distance between the center line of the road and the edge of the surfacing be less than 20 mm of that required.

The rates of application of bituminous binder along and across each lane shall not vary by more than plus or minus 10% of the rates fixed in the site trials and for each length of lane sprayed in a single pass, the average rate of binder application shall not be less than the fixed rate.

The average rate of application of aggregate chippings along and across the lane width for each single pass of the spreader shall not vary by more than plus or minus 10% of the rate fixed in the site trials.

· Cut-back Bitumen

Rapid curing cut-back bitumen shall comply with all the requirements of China's Standard Specification Cut-Back Asphalt (Rapid-Curing Type).

Medium-curing cut-back bitumen shall comply with all the requirements of • China's Standard Specification, Cut-Back Asphalt (Medium-Curing Type).

i. Bitumen Emulsion

Bitumen emulsions shall comply with all the requirements of the following China's Standard Specifications:

· M 140: Emulsified Asphalt,

· M 208, Cationic Emulsified Asphalt, and

· R 5, Standard _Recommended Practice for Selection and Use of Emulsified Asphalts.

ii. Prime Coat

Prime coat shall be MC 30 cutback bitumen.

The rate of application shall be determined from field trials and shall be such as to satisfy the following requirements:

· the depth of penetration shall be between 3mm and 10mm after 24 hours;

· the minimum rate of application shall be 0.8 liters / square meter.

Material treated with prime coat shall not be trafficked for 24 hours after application.

iii. Tack Coat

· a dilute bitumen emulsion, applied at sufficient time before laying the bituminous layer to allow the emulsion to break and the water to run off or evaporate, spread to give not less than 0.2 liters / square Meter residual bitumen.

· Application of Prime Coat and Tack Coat; The Contractor shall thoroughly clean surfaces by compressed air or other approved means to remove all loose material. Defects shall be made good. Depending on site conditions, prior to the application of prime coat, surfaces of crushed stone road base may be lightly and evenly sprayed with water.

· Prime and tack coats shall be sprayed from a constant pressure, or other approved, distributor. Hand spraying shall be permitted only in small areas or to make good defective areas.

· During spraying all curbs, road furniture, culvert headwalls and the like shall be protected.

· MC30 cut back shall not be heated above 65°C and shall be sprayed at a temperature between 40°C and 60°C depending on the type of equipment and ambient temperatures.

· Tack coated base course shall be covered by surface course within 12 hours of application.

PAVEMENT REPAIRS

i. Patching

This work consists of repairs to an existing bituminous surface showing local discontinuous damage in the form of pot-holes, raveling, transverse and longitudinal cracking, crocodile cracking, loss of edge support, local deformation or layer de-lamination. The main objective of this project is to construct new road between Kabul Gardiz Highway to Ayank Mine, so all the pavement will be designed despite this unit will be able to be used when deteriorations of the pavement take place during the construction of the same one

ii. Classification

Patching work shall be classified into the following categories:

iii. Type 1 Patching

Removal of damaged bituminous surfacing for a depth of up to 75 mm below the surface and reconstruction in bituminous materials

iv. Type 2 Patching

Removal of the damaged bituminous surfacing and base layers for a depth of up to 250 mm below the surface, and their replacement with corresponding layers of crushed stone base and asphaltic concrete base and wearing courses.

v. Type 3 Patching

Removal of the damaged bituminous surfacing, base and sub-base layers for a depth of up to 600 mm below the surface, and their replacement with corresponding layers of sub-base, crushed stone base, and asphaltic concrete base and wearing courses.

Prior to pavement works the exposed formation shall be re-compacted and prepared in accordance with the Chinese Construction Specification for earthworks sub-formation and formation.

Work procedures

Areas of pavement requiring different types of patching shall be identified and demarcated by the Contractor in traffic-resistant paint.

Patching activities shall be carried out according to a programme and in accordance with safety procedures agreed in advance on a weekly basis with the Engineer. Patching at any particular time shall not occupy more than one traffic lane, if no diversion road is provided.

The marked pavement areas shall be excavated in accordance with their size and the type of patching instructed. The excavated areas shall be regular in shape, having perpendicular sides and vertical edges. Consecutive layers shall be stepped back by 150 mm on all sides. The bottom of any excavated area shall have the same cross-fall as that of the finished surface.

The excavated area shall be cleaned out by air jetting.

Reinstatement shall be as applicable for each pavement layer and material type. Before placing asphalt, the base and the sides of the excavation shall be treated with prime coat.

vi. Crack Sealing

· Classification

Sealing shall be classified as:

· Sealing cracks up to 10 mm wide

· Patching cracks greater than 10 mm wide

· Sealing cracks up to 10 mm wide

Crack sealing activities shall be carried out in accordance with safety procedures agreed in advance on a weekly basis with the Engineer. Crack sealing at any particular time shall not occupy more than one traffic lane, if no diversion road is provided.

The Contractor shall, in sections generally of about 1 km in length, identify and demarcate the extent of cracks in the existing bituminous pavement. Individual cracks shall be denoted by prominent marks (20 mm x 50 mm) across the crack ends, and at 5 m intervals where the crack is longer than 10 m, in traffic- resistant paint.

The Contractor shall submit fully marked sections to the Engineer-for his approval prior to commencing crack sealing operations.

Prior to sealing, the Contractor shall ensure that cracks are clean of all dirt, dust, vegetation, other loose materials by using wire brushes, mechanical brooms and high-pressure pneumatic jetting. The cracks shall be dried by blowing with hot oil free compressed air.

After cracks have been thoroughly cleaned and dried they shall be sealed with a medium curing cut-back bitumen MC 250 or MC 800 heated to a temperature of 80 - 100 degrees Celsius. A spray lance blowing hot oil free compressed air may be used to introduce bitumen into the crack. Fine sand and cement dust may be mixed with the cutback bitumen, to the extent that the flow of bitumen into the crack remains unimpeded.

When cracks are fully sealed, a blinding layer of coarse sand shall be applied before the bitumen cools.

Patching cracks greater than 10 mm wide

The Contractor shall identify, demarcate the extent of and denote cracks greater than 10 mm wide in the existing bituminous pavement as indicated above. The existing asphalt pavement material shall be removed to a minimum width of 200 mm along the line of the crack using powered pavement cutting or cold milling equipment. The resulting void shall be dried by blowing with hot oil free compressed air. The trimmed and cleaned void shall be painted at the bottom and sides using hot cut-back bitumen MC 250 or MC 800. The void shall then be patched with asphaltic concrete wearing course material.

vii. Regulating

The Contractor shall identify and visibly delineate on the existing pavement surface all areas to be regulated. Regulating shall be in asphaltic concrete wearing course material.

Measurement and Payment

The units that have been used in this contract associated to the bill of quantity, are the following

	Pay Item
	Description
	Unit

	504
	Prime coat
	sq. m

	505
	Tack coat
	sq. m

	506
	Asphalt concrete base course
	sq. m

	507
	Asphalt Concrete Wearing course
	sq. m


600 ENVIRONMENT WORKS 

601 Maintenance of existing vegetation, restoration of affected habitats   

and all temporary diversions along the project road, all environmental riverbanks protection and water quality maintenance and all environmental improvement works in the zone of influence of the project.

Unit: lump sum

The rate also includes:

a. consulting with statutory and other authorities concerned and preparing and submitting for approval an Environmental Protection Plan and furnishing such further details and information as necessary;

b. complying with the requirements of statutory and other authorities;

c. providing an Environment Protection Manager;

d. all measures in giving effect to environmental protection matters;

e. the Engineer decisions referring to budget calculations and technical measures.

700 All-inclusive Security of Site and Works 

701 Security Services for Site and Works

Security Coordination

Contractors  have his security responsibilities for his camps, Site and his personal working. Contractor also has security responsibilities for the Engineer’s and Employer’s personnel working .

General Scope of Services

The Contractor shall provide 24 hours/day, seven days/week security services related to any and all requirements for the completion of works.  The requirement includes, but is not limited to:

· Securing the Employer/Contractor camp and offices

· Work Site as defined in the main contract, 

· Equipment Parks, and Work Areas specific to Site against unauthorized entry

· Entry Control Points(ECP) at Camp

· Site patrols along the alignment – Km 1.5 to 8.9 

· Site workforce point protection (Checkpoints) and areas of work activities on site

The Contractor is required to provide staff personnel for purpose of management and control of all security on site. 

701 Measurements and Payment

The unit in the contract associated to the Bill 9 (Environmental Works), is as follows:

	No. 
	Description
	Unit

	901
	Provision of all-inclusive Security on and off Site 
	Lump Sum


4.2 Preamble to Bill of Quantities (BOQ)
General:

1. The Bill of Quantities includes the Preamble to Bill of Quantities and the Method of Measurement.

2. This Preamble to Bill of Quantities should be read in conjunction with the Methods of Measurement, the Bill of Quantities and the Specifications.

3. This project is a fixed total price contract, and the bill of quantities is only the basis of quotation and progress payment.
I. General Directions

In this Bill of Quantities, the sub-headings and item descriptions read in conjunction with the matters listed against the relevant "Item coverage" in the Method of Measurement identify the work covered by the respective items, but the exact nature and extent of the work to be performed is to be ascertained by reference to the Drawings, Specification, Schedules, Typical Construction Details (if any), and Conditions of Contract as the case may be.

The rates and prices entered in the Bill of Quantities shall be deemed to be the full inclusive value of the work covered by the several items including the following:

a. labor and costs in connection therewith;

b. the supply of materials, goods, storage and costs in connection therewith including delivery to Site, taking delivery of materials and goods supplied by others, unloading, storage, and costs in connection therewith;

c. equipment and costs in connection. therewith;

d. fixing, erecting and installing or placing of materials and goods in position;

e. Temporary Works;

f. the effect on the phasing of the Works of alterations or additions to existing services and supplies to the extent that such work is set forth or reasonably implied in the documents on which the tender is based;

g. general obligations, liabilities and risks involved in the execution of the Works set forth or reasonably implied in the documents on which the tender is based;

h. establishment charges, overheads and profit;

i. waste;

j. All leads and lifts

k. Quality Control of the Works, and supplying results of tests carried out by the Contractor;

l. Complying with Quality Assurance standards

m. Following RFI (Request for Inspection) procedure and stage wise construction, inspection, testing and approval process for each stage before covering with the works of the next layer /stage construction

n. Maintaining and submitting to the Engineer/ the Employer the specified or instructed number of complete set of documentation, Plans, drawings, shop drawings and Cross sections (initial, working, measurement related and final etc.), RFIs (Request for Inspection, Information, Testing etc.), with all supporting / evidencing documents, tests reports etc. of the works performed, submittals and approvals as specified or instructed by the Engineer in order for the works to be satisfactorily accepted, measured and documented for efficient trace-out/ trail, whenever required.

o. Since this proposal is for the works which were in execution some time back, the contractor shall make his own site assessment of the balance amount of works that need to be carried out for each Item of work and allow in his rates for completing the balance works by applying additional efforts, arrangements, materials, mixes, resources and rectification measures, additional works, retrofits, modifications etc.as may be necessary  to  integrate  the  new  and  the  existing  works  in  full  to  meet  the  Employer’s requirement, specifications, designs and drawings etc. as applicable in all cases. There shall not be any additional, items, rates or payments made on this account.

II. Measurement

The quantities given in the Bill of Quantities are estimated and provisional, and are given to provide a common basis for evaluating the proposal.

The basis of payment will be the actual quantities of work carried out in accordance with the Contract, as measured by the Contractor and verified by the Engineer, and valued at the rates and prices in the priced Bill of Quantities, where applicable, or otherwise at such rates and prices as may be determined under the terms of the Contract.

The measurement of work shall be computed net from the dimensions stated in the BOQ.  

III. Pricing of Items

Each individual item shall have a rate or price entered against it. Rates and prices shall be expressed to two decimal places in United States Dollars (USD). The costs of items against which the Contractor has failed to enter rates or prices shall be deemed to be covered by the other rates and prices entered in the Bill of Quantities.

The whole cost of complying with the provisions of the Contract shall be included in the items provided in the priced Bill of Quantities, and where no items are provided the cost shall be deemed to be distributed among the rates and prices for related items of work.

The Contractor should take in to account in his schedule, work plan and prices/ rates, the Drawings provide for construction at the time of agreement and that updated complete set of design/ drawings shall be provided by the Employer’s Requirements.

IV. Privately and Publicly Owned Services, Supplies, or Facilities

The information in the Contract as to the whereabouts of existing services and mains is believed to be correct but the Contractor shall not be relieved of its obligations under the Contract. The Contractor shall include in its rates and prices for locating and taking measures for the support, full protection, alternate equivalent provisions and (or) replacement of pipes, cables, hand pumps, and any other apparatus or facilities of public  or private use during the progress of the Works, obtaining the written consent of the appropriate authority to interrupt the service or supply and for keeping the Engineer informed of all arrangements he makes with the owners of publicly and privately owned services, supplies and facilities.

V. Road Works Overall Requirements

The Contractor shall allow in its rates and prices for complying with requirements in respect of Quality Control, Horizontal and Vertical Alignments, Surface Levels and Surface Regularity of Pavement Courses, Use of Surfaces by Traffic and Construction Plant, and other General Requirements, including providing security on the Site.

VI. Dealing with Flow

The Contractor shall allow in his rates and prices for taking measures to deal with the existing flow of water, sewage and the like, safeguarding the works, the private and the public properties and facilities in the area of influence of construction (temporary/ permanent) from damage during such arrangements.

VII. Mobilization, Maintenance and Demobilizing Facilities/ Office and Contractor's Plant/ Equipment

The Contractor shall allow in his rates and prices for the following:

All mobilization, maintenance and demobilizing Facilities/ Offices, site laboratories, testing equipment/ instruments and facilities, accommodation, workshops, quarries, borrow pits, Contractor’s Plant/ Equipment including batching and blending plants, restoring or reinstatement of temporary land for borrow pits and quarries with relevant Safety provisions, etc. He shall provide and maintain at his own cost sanitary facilities on site, first aid fire-fighting equipment, drinking water facilities, electricity and telephone for the duration of the Contract.

The Contractor shall make provision for erection, operation and removal at the completion of works, of his temporary installation and facilities, including offices, site laboratory, accommodation, workshops, quarries, borrow pits, batching and blending plants and restoring of temporary land for borrow pits and quarries, etc.

All temporary accommodation shall be kept well maintained during the contract period and shall be available for inspection by the Engineer and/or Government Medical Officer of Health. The Contractor must comply immediately with any instruction given by the Engineer and/or Medical Officer for cleaning, disinfecting and maintenance of any building to return it to a hygienic and sanitary condition.

The Contractor shall confine his apparatus, the storage of materials and the operations of his workmen to the limits indicated by law, ordinance, permits, or direction of the Engineer. The Contractor shall erect temporary fences as required by the Contract/ the Engineer. The Site boundary lines shall be to the approval of the Engineer.

VIII. Security at Site

The Contractor shall provide complete provisions and maintenance of security at Site of works to protect all his operations, operation areas, all relevant /required access routes, the works, personnel, contractor’s camps, sub-camps, subcontractor camps, construction plants, machinery, equipment and their parking areas, offices, accommodations, laboratories, facilities, borrows quarries, goods and personnel transport mission supports, manning the check posts and observation posts, route/ area clearance along the alignment and off site construction zones. This involves coordination, provisions, monitoring, audits and checks in accordance with the provisions of Specification 700 Item: All-Inclusive Security of Site and Works.

The Contractor shall be responsible for hiring and provision of security personnel  along with provision, maintenance and repairs of the force protection measures on a scheduled and consistent basis. The contractor shall provide adequate living arrangements, general provisions and supplies. Provision and maintenance should also include service vehicles required for internal / external movement and roving patrols.

IX. Provisional Sums

Provisional Sums included and so designated in the Bill of Quantities shall not be expended in whole or in part without the written approval of the Employer.  

X. Lump Sum Items

Where the unit of measurement is described as 'Lump Sum' or 'Item' the measurement of the work item referred to shall be on a 'lump sum' basis. The sum entered for the relevant item shall be deemed to include for all work related to that item.

XI. Abbreviations

Abbreviations used in the Bill of Quantities: 

cu m

cubic meter

dia

diameter

ha

hectare

house mth
house month

hr

hour

lhs

left-hand side

lin m

linear meter

LS

lump sum

m

meter

mm

millimeter

No.

number (units)

office mth
office month

PS

provisional sum

rhs

right-hand side

sq m

square meter

US

United States

USD

United States Dollar

veh mth
vehicle month Numeral Notation

In the Bill of Quantities, the decimal symbol is "." and the digit grouping symbol is ",".

4.3 Method of Measurement

GENERAL:

1. The Bill of Quantities includes Method of Measurement and the Preamble to Bill of Quantities.

2. This Methods of Measurement should be read in conjunction with the Preamble to Bill of Quantities, the Bill of Quantities and the Specifications.

QUALITY CONTROL

No separate measurement and payment shall be made for testing of materials, trials and construction control testing, or any other requirements of the Specification.

SETTING OUT

No separate measurement and payment shall be made for setting out or verifying the supplied control information and design geometry.

DOCUMENTATION

The contractor should allow in his rates for Maintaining and submitting to the Engineer/ the Employer the specified or instructed number of complete set of documentation, Plans, drawings, shop drawings and Cross sections (initial, working, measurement related , any other and or final), RFIs (Request for Inspection, Information, testing etc.), with all supporting / evidencing documents, tests reports etc. of the works performed, submittals and approvals as specified or instructed by the Engineer in order for the works to be satisfactorily accepted, measured and documented for efficient trace-out/ trail, whenever required.

BILL 1: PRELIMINARIES

100
Inspection and Removal of Previously Placed Unsuitable Subgrade, Subbase,                                                                                                Crushed Aggregate Base Materials

This specification sections provides for (1) inspection with the Engineer of all previously placed subgrade, subbase, and crushed aggregate materials to determine unsuitable in place materials (2) the excavation and disposal of all identified unsuitable material and (3) scarify, leveling and compaction of the road surface material after unsuitable material has been removed.

All survey, site investigations, testing, preparation of working and final cross sections and other ancillary work required shall be paid under Bill 1 item 101 (Survey, site investigations, testing and preparation of cross sections). The excavation and disposal of identified unsuitable materials, shall be measured and payment under Bill 3 item 301 Excavations and Disposal.

Scarifying, leveling and compaction the road surface material shall be measured and paid in accordance with the area (square meter) of the roadway surface scarified, leveled and compacted.
Unit: sq m 

101
Survey, site investigations, testing and preparation of cross sections 

Unit: LS
All Survey, site investigations, testing, preparation of initial working and final cross sections or detailed sections, shop drawings etc. for setout, inspection, testing, verification, confirmation or acceptance of setouts, levels, quality and measurements etc. before, during and after construction, including preparation of necessary drawings with further detailing to aid construction, to seek clarification, approval or acceptance etc., including all means, methods and materials to achieve conforming construction or documentation for evidencing satisfactory completion of works as per drawings and specifications, as required by  the Contract and (or) directed the Engineer, for all temporary and permanent works. This includes any and all efforts required for completing rectification or modification of the previous works to meet the standards, specifications and approved drawings etc. or as directed by the Engineer.

The rate shall include for all costs associated with all tests, surveys and site investigations required for conforming construction and inspections, testing, recording of data, construction and acceptance of the Works including for preparing interim statements and preparation of shop drawings, calculations and As- built Drawings.

Payment shall be made on installment, prorated according to the construction accomplishment percentage used in the interim payment certificates

102
Provision of securities (Performance Bank Guarantee, Advance Payment Guarantee etc.) 

Unit: LS

The rate shall include for all costs associated with providing insurances, Performance Bank Guarantee, Advance Payment Guarantee and supplementary letters of guarantee (if any) in accordance with the Conditions of Contract. Payment shall be made following the Employer's satisfactory receipt of these documents.

103
Provision of insurance of works.

104
Provision of insurance of contractor’s equipment 105 Provision of thirty party insurance

106
Provision of workmen’s compensation insurance

The Contractor shall provide all insurances listed as above item 103 to item 106 for the performance of work, including those required under the General Conditions of Contract.

The Contractor shall take all necessary measures such as photographic and other records of the third party properties adjacent to the work which, in his opinion, may be affected during construction activities.

Insurance policies shall be maintained and valid through the period of performance of the Contract and shall be extended when and as necessary.

107
Not Applicable

108
Not Applicable

109
Not Applicable

110
Not Applicable

111
Item: Traffic Safety, control and providing temporary road diversions for traffic and maintenance of the gravel path, and existing services and service diversions

Unit: LS

The measurement shall be pro-rata over the period for which Traffic Safety and Control measures, temporary diversions and maintenance of existing road/track as per specification (as detailed in the Traffic Management Plan) are in operation.

The rate shall include for:

a. complying with the requirements of the Afghani Traffic Regulations;

b. consulting with statutory and other authorities concerned and preparing and submitting for approval a Traffic Management Plan and furnishing such further details and information as necessary;

c. complying with the requirements of statutory and other authorities;

d. providing a Traffic Control Supervisor;

e. all measures in respect of traffic safety and control including provision of traffic diversions as per specification;

f. maintaining the existing road carriageway;

g. winter maintenance, including snow clearance;

h. providing temporary road diversions and its maintenance as per specifications; and

i. maintenance of existing road/track for uninterrupted traffic flow.

112
Item: Progress Photographs

Unit: months  

Progress photographs shall be provided with the Contractor’s monthly progress reports. Photographs shall be taken in accordance with the requirements and paid for as stipulated in the Specifications.

113
Item: Signboards for Construction Site 

Unit: No.
Signboards shall be measured and paid for based on the number signs installed.

The rate shall include for supply of sign board, its maintenance and its erection including:

a. excavation in any material and loading into transport;

b. disposal of surplus material to spoil;

c. painting, finishing, posts and fittings;

d. concrete foundations including formwork, reinforcement etc;

e. installation and erection including any temporary supports and braces.

114
Item: Mobilization, maintenance and demobilizing facilities/office and contractor's plant/ equipment

Unit: LS

The rate shall include for:

i. Mobilization of Contractor Plant, Equipment, Machineries and personnel to site;

ii. Return of Employer provided equipment, furniture, fitting and  supplies;

iii. disconnecting and removing services and sealing off disused services;

iv. demolishing and removing off site temporary accommodation, vehicle accesses hard standings, parking areas, footpaths, fences, notice and direction boards;

v. disposal of surplus material;

vi. reinstatement of the sites;

vii. in the case of accommodation for the Engineer, the credit value of surplus equipment or material which reverts to the Contractor and transport and delivery to the Employer of equipment and material which becomes the property of the Employer.

115
Item: Preparation of 'As-Built' Drawings 

Unit: LS

The rate Shall include for all work involved in the preparation and submission to the Employer of 'As-Built' construction drawings.

The rate shall include for:

a. amending construction drawings to include all amendments to the works;

b. submission to the Engineer for approval and subsequent incorporation of the Engineer's amendments;

c. submission to the Employer in the number and format specified.

BILL 2: SITE CLEARANCE

201. Item: General site clearance

Unit:CU M

Site clearance shall be measured only where expressly indicated on the Drawings or where instructed by the Engineer.

The rate shall include for:

a. uprooting and grubbing bushes, small trees, hedges and tree stumps;

b. felling trees;

c. clearing and grubbing shoulders and side slopes under new earthworks or where shoulders are to be raised;

d. demolition, breaking up and removal of walls, and superficial obstructions affected by  the Works except as otherwise provided under separate pay items;

e. collecting together, loading into transport, haulage and disposal in a manner acceptable to the Engineer of all loose rocks from cutting slopes and drains in existing cutting areas;

f. disposal of all surplus materials in a manner approved by the Engineer;

g. working around trees or other features within the road reserve or immediately adjacent to the road reserve where preservation is directed by the Engineer;

h. backfilling all holes with suitable material from any source and compaction;

i. credit value of material which becomes the property of the Contractor; disconnecting and sealing services;

j. making good to severed ends of existing walls and fences.

202
Item: Demolition of existing buildings, structures or other elements 

Unit: cu m

The rate shall include for:

a. demolition of existing buildings, structures or other elements, by any means necessary, including the removal of any ground slab or oversite concrete;

b. carefully dismantling and storing adjacent to the Works any structural items to be retained by the Employer;

c. disposal of surplus material;

d. disconnecting and sealing services;

e. filling of voids to underside of blinding concrete level;

f. making good existing ground levels and watercourses.

BILL 3: EARTHWORKS

a. Measurement of earthworks

For the purposes of measurement, it shall be assumed that one (1) cubic meter of material excavated forms one cubic meter of compacted fill and no allowance shall be made in the measurement for shrinkage and bulking or waste.

No account shall be taken for excavated material arising from the Works measured in accordance with Sections 400, 600 and 700.

Benches in existing embankments to facilitate widening shall not be measured separately and the rates for excavation and fill will be deemed to include for all work in forming and trimming benches.

b. Definitions: Subsoil Level and Earthworks Outline For the purposes of this Section:

Subsoil level is defined as the level of the ground after the removal of topsoil if removal of topsoil is required by and measured under the Contract. The Earthworks Outline is defined as the finished earthworks levels and dimensions required by the Contract for the construction of the carriageway, shoulders, central reserve and verge.

Excavations and Disposal

301
Item: Excavation for cross sections and improvement of profile section and any other works in all kind of soils and rocks and disposal of surplus materials

Unit: cu m

The measurement for cuttings and excavation in bulk in the open shall be:

a. for cuttings — the volume of the material removed (including topsoil) to form the Earthworks Outline and voids formed by the excavation of material below that Outline; or

b. under embankments and other areas of fill — the volume of the void formed by the excavation of material (including topsoil) beneath the embankment and other areas of fill.

The measurement for structural foundations shall be the volume of the void formed to accommodate the structural foundation. The calculation shall be based on the horizontal area of the bottom of the foundation with the depth being measured from the bottom of the foundation to existing ground level or, where the Earthworks Outline is below existing ground level, then the depth shall be measured to the Earthworks Outline.

The rate shall include for:

a. loading into transport vehicle;

b. protection of the sub grade with suitable material and its subsequent removal;

c. replacing suitable material rendered unsuitable;

d. loosening or breaking up material before or in the process of excavation;

e. multiple handling of excavated material;

f. keeping the earthworks free of water;

g. upholding the sides;

h. waiting for frozen suitable material to thaw;

i. selection and separation of materials;

j. breaking down of material necessary to comply with the requirements of fill;

k. forming and trimming slopes, benching, and berms;

l. preparing existing ground or embankment prior to placing embankment fill;

m. in the case of structural foundations, trimming the bottom and sides of excavation;

n. taking precautions to avoid damage to property, structures, sewers, drains and services;

o. excavating around and between piles;

p. additional excavation the Contractor may require for working space, timbering, formwork or other temporary works and its subsequent backfilling with approved material and its compaction;

q. in the case of watercourses and culverts, grading of beds and working in and dealing with the flow of water;

r. haulage, deposition and compaction in temporary stockpiles, including provision of sites for stockpiles;

s. cleaning, trimming, and preparation of the surface;

t. taking measures to protect the sub grade from deterioration due to ingress of water and the use of construction plant;

u. compaction to the requirements of the Specification.

Depositions of Suitable Fill in Embankments

302
Item: Deposition of suitable fill for Capping Layer (origin cut zones) 

Unit: cu m

The measurement of suitable fill for capping layer shall be the volumes of the compacted fill. This type of fill is obtained from the cut zones.

A CBR superior to 10 is required for this material.

Imported rock fill shall only be separately measured where rock fill as such is specifically shown on the Drawings or ordered by the Engineer.

The rate shall include for:

a. transportation from cut zones, deposition, spreading and levelling;'

b. selection of material of stated types and layering or depositing in locations indicated on the Drawings, or as directed by the Engineer;

c. complying with requirements for the equalization of earth pressures or the sequence or rate of deposition;

d. depositing fill to slope away from vertical drainage layers and providing temporary drainage to prevent surface water from entering such drainage layers;

e. keeping the earthworks free of water;

f. trimming and shaping to required levels and contours;

g. taking precautions to avoid damage to property, structures, sewers, drains and services;

h. protection of the subgrade with suitable materials and its subsequent removal;

i. replacing suitable material rendered unsuitable;

j. Imported fill for the first 100 mm resulting from the settlement of or penetration into the Underlying material beneath embankments; preliminary cleaning trimming, regulating and rolling of the surface;

k. Taking measures to protect the subgrade from deterioration due to ingress of water and the use of construction plant;

l. Blinding rock fill

303
Item: Deposition and Compaction of Imported Suitable Fill for Capping Layer 

Unit: cu m
The measurement of imported suitable fill for capping layer shall be the volumes of the compacted fill, less the volumes of:

a. the suitable material excavated from within the Site measured in this Section;

b. other stated types of imported fill.

The measurement of other stated types of imported fill shall be to the outlines shown on the Drawings or ordered by the Engineer.

A CBR superior to 10 is required for this material.

Imported rock fill shall only be separately measured where rock fill as such is specifically shown on the Drawings or ordered by the Engineer.

The rate shall include for:

a. fill provided by the Contractor from sources outside the Site;

b. all measures in respect of borrow areas including reinstatement;

c. deposition, spreading and levelling;

d. selection of material of stated types and layering or depositing in locations indicated on the Drawings, or as directed by the Engineer;

e. complying with requirements for the equalization of earth pressures or the sequence or rate of deposition;

f. depositing fill to slope away from vertical drainage layers and providing temporary drainage to prevent surface water from entering such drainage layers;

g. keeping the earthworks free of water;

h. trimming and shaping to required levels and contours;

i. taking precautions to avoid damage to property, structures, sewers, drains and services;

j. protection of the subgrade with suitable materials and its subsequent   removal;

k. replacing suitable material rendered unsuitable;

l. imported fill for the first 100 mm resulting from the settlement of or penetration into the underlying material beneath embankments; preliminary cleaning trimming, regulating and rolling of the surface;

m. taking measures to protect the subgrade from deterioration due to ingress of water and the use of construction plant;

n. Blinding rock fill

304
Item: Deposition and compaction of fill adjacent to structures by imported granular fill

Unit: cu m

The measurement of the granular fill (as per specification) adjacent to structures shall be the volume of the void filled to the outline shown on the Drawing or ordered by the Engineer.

Compaction of rock fill shall only be separately measured where rock fill as such is specifically shown on the Drawings or ordered by the Engineer.

The rates shall include for:

a. spreading and levelling;

b. spreading levelling and compaction of material for the protection of the subgrade and its subsequent removal;

c. keeping the earthworks free of water;

d. operations necessary to produce an acceptable ground surface where the method of construction and compaction of material into soft areas or below water is adopted,

e. blinding of side slopes;

f. forming, trimming, and compacting side slopes and benching and berms;

g. taking precautions to avoid damage to property, structures, sewers, drains and services;

h. complying with the requirements for the equalization of earth pressures or the sequence or rate of filling;

i. trials by the Contractor to demonstrate compaction methods; watering or drying to adjust moisture content;

j. Compaction of the first 100mm of fill resulting from the settlement of or penetration into the underlying material beneath embankments.

305     Item: Deposition and compaction of suitable borrow for Embankment

306
Item: Deposition and compaction of suitable fill obtained from cut sections for Embankment

Unit: cu m

The measurement of suitable fill for embankment shall be the volumes of the compacted fill for the improvement of roadway cross section less the volumes of other stated types of imported fill.

The rate shall include for:

a. Suitable fill from sources outside the Site;

b. all measures in respect of borrow areas including reinstatement;

c. haulage, deposition, spreading, levelling and compaction;

d. selection of material of stated types and layering or depositing in locations indicated on the Drawings, or as directed by the Engineer;

e. complying with requirements for the equalization of earth pressures or the sequence or rate of deposition;

f. depositing fill to slope away from vertical drainage layers and providing temporary drainage to prevent surface water from entering such drainage layers;

g. keeping the earthworks free of water;

h. trimming and shaping to required levels and contours;

i. taking precautions to avoid damage to property, structures, sewers, drains and services;

j. protection of the subgrade with suitable materials and its subsequent removal;

k. replacing suitable material rendered unsuitable;

l. imported fill for the first 100mm resulting from the settlement of or penetration into the underlying material beneath embankments; preliminary cleaning trimming, regulating and rolling of the surface;

m. taking measures to protect the subgrade from deterioration due to ingress of water and the use of construction plant;

n. Blinding rock fill

BILL 4: CULVERTS, DRAINAGE AND PROTECTION WORKS

Demolition of existing culverts shall be measured as 'demolition' in Section 200.

All measures refer to the interior section of the culvert and are expressed in meters.

Unit: CU m

Concrete culverts shall be measured as the length of box between the inner faces of headwalls or to the abutting edges. The rate shall include all form work, blinding concrete, Concrete in Box Culvert, and deformed reinforcement steel as shown on the approved drawings.

The rate shall also include for:

a. excavation to any depth in any materials and loading into transport including loosening and breaking up materials;

b. haulage and deposition in embankments, temporary stockpiles, or, if surplus to requirements or unsuitable, in areas of spoil;

c. selection and double handling of materials;

d. keeping the earthworks free of water and supporting the earthworks;

e. compacting and preparing the base including any blinding concrete;

f. working around and protecting services;

g. additional working space required by the Contractor;

h. cutting, laying, and jointing pipes including building in to headwalls;

i. jointing pipes to existing pipes, including making good existing pipe;

j. applying waterproof tape to culvert joints including surface preparation;

k. laying and compacting culvert bedding and surround;

l. backfill with suitable selected materials to formation level, including compaction;

m. leaving supports in the ground where approved by the Engineer;

n. bitumen coating;

o. cleaning and maintenance and

p. working in and dealing with the flow of water.

End structures units to concrete box culvert

Unit: CU m.

End structures units to culverts comprise concrete headwalls, wing walls and aprons. Both end units shall be measured as one unit of the culvert.

The unit rate shall include for:

a. excavation to any depth in any material (but excluding demolition of existing structures measured separately),

b. loosening and breaking up materials;

c. loading into transport and disposal;

d. keeping the earthworks free of water and supporting the earthworks;

e. compacting and preparing the base including blinding concrete;

f. bedding materials including laying and compacting;

g. handling and installation of any precast element including abutting to existing or new work;

h. formwork, concrete, and reinforcement in accordance with the item coverage for similar items in Section 900;

i. forming and placing joints where shown on the Drawings, including all jointing materials;

j. selection and double handling of materials;

k. infilling to joints between adjacent units and members of any width including formwork;

l. bitumen coating to all faces in soil contact; (m)backfilling and compaction to formation level;

m. dealing with existing flows;

n. excavation to prepare bed in embankment for embankment protection;

o. loading into transport, including loosening and breaking up materials;

p. haulage and deposition in areas of spoil;

q. keeping the earthworks free of water and supporting the earthworks;

r. preparation of surfaces;

s. bedding materials including deposition and compaction;

t. all matters in relation to joints where shown on the Drawings;

u. Working in and dealing with the flow of water.

Item: In-situ concrete for repairs to pipes, headwalls, wing walls and aprons 
Unit: cu m

In-situ concrete for repairs to pipes, headwalls, wing walls and aprons shall be measured as the volume of voids occupied by the concrete components.

Concrete lined channel U Type (RCC) and V Type (Stone or Concrete) 

Unit: lin m

The measurement shall be the developed length along the centerline of the channel.

The unit rate shall include provision and supply of all required materials. The works shall be executed as per specifications of various materials.

The rate shall also include for:

a. excavating and loading into transport;

b. haulage and disposal of excavated materials;

c. working in and dealing with the flow of water;

d. trimming side slopes and grading bottoms;

e. levelling and compacting of bedding material;

f. laying, setting, bedding, jointing wedging, cutting and pointing;

g. building in pipes;

h. formwork;

i. reinforcement;

j. in-situ concrete;

k. joint sealants.

Riprap protection works

 Unit: cu m

Riprap protection works shall be measured as the volume of void occupied by the rip rap.

The unit rate shall include provision and supply of all required materials. The works shall be executed as, per specifications of various materials.

The rate shall include for:

a. excavation to any depth in any materials and loading including loosening and breaking materials;

b. haulage and deposition in embankments, temporary stockpiles, or, if surplus to requirements or unsuitable, in areas of spoil;

c. selection and double handling of materials;

d. keeping the earthworks free of water and supporting the earthworks;

e. trimming, compacting and preparing the base to receive the protection works;

f. provision and laying of granular material or geotextile filter;

g. bedding materials where included in the item description;

h. laying, bedding, wedging and cutting;

i. in the case of 'grouted rip rap', filling joints and voids with mortar, ramming and smoothing off all joints;

j. working in and dealing with the flow of water.

Gabions 

Unit: cu m

The rate shall include for the provision and laying of galvanized steel wire mesh gabions complete with stone filling and geotextile membrane.

BILL 5: PAVEMENT WORKS

501a Item: Crushed Stone Base (Macadam) 501b Item: Hard Shoulders and verge
Unit: sq m

Base, hard shoulders and verges shall be measured using the outlines shown on the drawings. The measurement shall be the net plan area computed from drawings or as instructed

The rate for sub-base, shoulder fill, granular shoulder material and crushed stone base shall include:

a. preliminary trials;

b. Provision of materials meeting the specifications;

c. trials by the Contractor to demonstrate compaction methods;

d. protection of mixed material in transit and while awaiting tipping;

e. grading, measuring, mixing and depositing material;

f. spreading and compaction of deposited material in layers;

g. making joints;

h. curing cement treated materials;

i. edge support;

j. maintenance of surface;

k. taking measures as necessary to protect the pavement and shoulders from deterioration due to the ingress of water;

l. taking measures to protect the pavement layer(s) and shoulder from the use of constructional plant and traffic;

m. shaping to cambers falls and crowns;

n. all matters arising from the deposition and compaction of variable thickness of material as a regulating layer.

502
Item: Gravel sub-base 

Unit: sq m

Sub-base shall be measured the net plan area computed from drawings or as instructed.The rate for sub-base, shoulder fill, granular shoulder material and crushed stone base shall include providing and supplying materials as per specification and shall also include for:

a. preliminary trials;

b. Providing materials;

c. trials by the Contractor to demonstrate compaction methods;

d. protection of mixed material in transit and while awaiting tipping;

e. grading, measuring, mixing and depositing material;

f. spreading and compaction of deposited material in layers;

g. making joints;

h. curing cement treated materials;

i. edge support;

j. maintenance of surface;

k. taking measures as necessary to protect the pavement and shoulders from deterioration due to the ingress of water;

l. taking measures to protect the pavement layer(s) and shoulder from the use of constructional plant and traffic;

m. shaping to cambers falls and crowns;

n. all matters arising from the deposition and compaction of variable thickness of material as a regulating layer.

503
Item: Imported suitable fill for sub-grade

Unit: sq m

The measurement shall be the net plan area computed from drawings or as instructed:

a. the suitable material excavated from within the Site measured in this Section;

b. other stated types of imported fill.

The measurement of other stated types of imported fill shall be to the outlines shown on the drawings or ordered by the Engineer.

 A CBR superior to 10 is required.

The rate shall include for:

a. fill provided by the Contractor from sources outside the Site;

b. all measures in respect of borrow areas including reinstatement;

c. deposition, spreading and levelling;

d. selection of material of stated types and layering or depositing in locations indicated on the drawings, or as directed by the Engineer;

e. complying with requirements for the equalization of earth pressures or the sequence or rate of deposition;

f. depositing fill to slope away from vertical drainage layers and providing temporary drainage to prevent surface water from entering such drainage layers;

g. keeping the earthworks free of water;

h. trimming and shaping to required levels and contours;

i. taking precautions to avoid damage to property, structures, sewers, drains and services;

j. protection of the sub-grade with suitable materials and its subsequent removal;

k. replacing suitable material rendered unsuitable;

l. imported fill for the first 100mm resulting from the settlement of or penetration into the

m. underlying material beneath embankments; preliminary cleaning trimming, regulating and rolling of the surface;

n. taking measures to protect the sub-grade from deterioration due to ingress of water and the use of construction plant;

o. blinding rock fill;

p. Soil stabilization through cement addition.

504
Item: Prime coat 

Unit: sq m

The measurement shall be the net plan area computed from drawings or as instructed.

The rates include providing materials and shall include for:

a. materials and attendance for sampling and testing;

b. cleaning and preparing the surfaces instructed to receive prime or tack coat;

c. mixing;

d. protection of curbs, signs and other road furniture, and cleaning any over spray which may occur;

e. application of the prime or tack coat and waiting for the material to cure;

f. extending the coat 300 mm each side of the carriageway;

g. blinding;

h. measures required for aftercare and protection of the layer until covered over by subsequent layers, and opening the road to traffic.

505
Item: Tack coat 

Unit: sq m

The measurement shall be the net plan area computed from drawings or as instructed.

The rates include all materials and shall include for:

a. materials and attendance for sampling and testing;

b. cleaning and preparing the surfaces instructed to receive prime or tack coat;

c. mixing;

d. protection of curbs, signs and other road furniture, and cleaning any over spray which may occur;

e. application of the prime or tack coat and waiting for the material to cure;

f. extending the coat 300 mm each side of the carriageway;

g. blinding;

h. measures required for aftercare and protection of the layer until covered over by subsequent layers, and opening the road to traffic.

506
Item: Asphaltic concrete base course 

Unit: sq m

Asphaltic concrete shall be measured using the outlines shown on the drawings for each type of material. The measurement shall be the net plan area computed from drawings or as instructed

The rate includes provision and supply of all materials except bitumen and shall also include for:

a. design preparation, testing and approval of job mix formulae, and any subsequent changes to comply with specification requirements;

b. grading, measuring, heating mixing and depositing materials;

c. preliminary trials, including materials not accepted as part of the permanent works;

d. preparation of the surface;

e. materials and attendance for sampling and testing;

f. spreading and compaction of deposited material in layers;

g. protection of kerbs, drainage channels and road furniture;

h. making joints;

i. making good up to abutting surfaces including painting with bitumen;

j. edge support, including additional edge material to form the specified cross-section;

k. shaping to cambers, falls and crowns;

l. measures for aftercare, and opening the road to traffic;

m. material arising from variations in depth arising from application of permitted tolerances.

507 Item: Asphaltic concrete wearing course 

Unit: sq m

Asphaltic concrete measurement shall be the net plan area computed from drawings or as instructed

The rate shall include provision and supply of all materials except bitumen and shall include for,

a. design preparation, testing and approval of job mix formulae, and any subsequent changes to comply with specification requirements;

b. grading, measuring, heating mixing and depositing materials;

c. preliminary trials, including materials not accepted as part of the permanent works;

d. preparation of the surface;

e. materials and attendance for sampling and testing;

f. spreading and compaction of deposited material in layers;

g. protection of kerbs, drainage channels and road furniture;

h. making joints;

i. making good up to abutting surfaces including painting with bitumen;

j. edge support, including additional edge material to form the specified cross-section;

k. shaping to cambers, falls and crowns;

l. measures for aftercare, and opening the road to traffic;

m. material arising from variations in depth arising from application of permitted tolerances.

508 Item: Bitumen for asphaltic concrete 

Unit: Ton

The Bitumen measurement shall not be calculated dependently.

509
Item: DBST (Double Bituminous Surface Treatment) on hard shoulders 

Unit: sq m
Double surface crossing shall be measured using the outlines shown on the Drawings for each type of material. The volume shall be the product of the net cross section area and the plan length of carriageway.

The measurement of regulating course shall be calculated from the superficial area laid to the outline shown on the drawings or ordered by the Engineer multiplied by the average thickness.

The rate shall include provision and supply of all materials including bitumen for:

a. design preparation, testing and approval of job mix formulae, and any subsequent changes to comply with specification requirements;

b. grading, measuring, heating mixing and depositing materials;

c. preliminary trials, including materials not accepted as part of the Permanent Works;

d. preparation of the surface;

e. materials and attendance for sampling and testing;

f. spreading and compaction of deposited material in layers;

g. protection of kerbs, drainage channels and road furniture;

h. making joints;

i. making good up to abutting surfaces including painting with bitumen;

j. edge support, including additional edge material to form the specified cross-section;

k. shaping to cambers, falls and crowns;

l. measures for aftercare, and opening the road to traffic;

m. Material arising from variations in depth arising from application of permitted tolerances.

BILL 9: SECURITY AT SITE

901 Item: All-inclusive Security on and of Site 

Unit: lump sum

This Item includes all requirements as defined in Section 6 -Specifications-, Item 701- “All Inclusive Security on and off Site”.

4.4 Drawings and Reports

The drawings provided with the bid documents and listed below are final and complete construction drawings for the Works.

The drawings and reports included with the bid documents and listed blow incorporate submissions made by design. This drawing may be further improved to provide more specific material standards, construction and acceptance standards, and do not affect the quotation and payment of the project.

complete  construction drawings  

-  Roadway CL and plan and profile are established, location (only) of culverts and bridges established, typical roadway cross-sections, retaining walls and ditches drawings are completed and geotechnical report and slope stability analysis have been completed.

 -  Bridge designs/drawings and culvert designs/drawings, hydro-logical report, river training design, roadway traditions to existing roads & lay by designs, are completed.

- Road furniture, road striping, sidewalk details, typical urban details and cross sections (gutters, sidewalks, curbing and road mediums).

All work requirements can be completed by the contractor .

100% complete Stage - As built drawings (to be provided by the Contractor).
Electronic copies of the following drawings and reports are provided with the Contract Documents

Drawings Road Works Sec-1

	Sl.
	Drawing Folder
	Drawing Volume 
	Remarks
	Status

	
	
	
	
	

	1
	Drawings Road Works


	
	
	

	
	
	Title description
	Sheet 1: 234-E911-421-15
	

	
	
	General drawing of road
	Sheet 1: 234-E911-421-16
	

	
	
	Rout plan
	Sheet 13: 234-E911-421-17
	

	
	
	Longitudinal section drawing 
	Sheet 27: 234-E911-421-18
	

	
	
	Cross-section of sub-grade 
	Sheet 44: 234-E911-421-19
	

	
	
	Standard of cross-section of sub-grade &road-base structure   
	Sheet 1: 234-E911-421-20
	

	
	
	Tables for  horizontal curve  
	Sheet 1: 234-E911-421-21
	

	
	
	Tables  for vertical curve  
	Sheet 2: 234-E911-421-22
	

	
	
	Coordinate tables for every stake NO.
	Sheet 7: 234-E911-421-23
	

	
	
	Tables for sub-grade design 
	Sheet 22: 234-E911-421-24
	

	
	
	Tables for total earthwork design  
	Sheet 10: 234-E911-421-25
	

	
	
	Tables for culvert design 
	Sheet 3: 234-E911-421-26
	

	
	
	Tables for ditch with cover design 
	Sheet 2: 234-E911-421-27
	

	
	
	
	
	


4.5 Supplementary Information

Regarding Works to Be Procured 

1. Overview

the Aynak access road is 15km long in total.as so far this first 8.85k, is designed. This construction only covers the 1.5km to 8.85km. 

2. Location of the Works

This road is led from the Kabul -intercity road and crosses the Kamalkhel village on the road side
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3. General Contract Components

a) Civil Works including construction of project road and its components including, but not limited to: 

· Site clearance, 

· earthworks,

· embankments,

· Road base construction, 

· Road embankment, subgrade, sub-base and crushed aggregate base,

· Road lay-byes. 

· DBST road shoulders,

· Construction of new culverts 

· Drainage and drainage protection works,

· Road furniture,

· Road sinage,

b) Shop drawings and as-built drawings,

c) Provisions for all-inclusive Security of Site, Works, including security at camps and security on site 
d) Preparation and submission of calculations, check lists, test data, and reports

e) Security of the Site, the Works the Contractor’s personnel, plant, camps, equipment and operations,

f) Warranty of the Works.

4. Temporary Facilities

During the performance of the Works the Contractor shall maintain all temporary facilities in suitable manner to the satisfaction of the Engineer. Upon completion of the Contract, or as otherwise directed by the Engineer, all equipment, temporary facilities and encumbrances used for the Works shall be removed, the area effected properly cleaned and repaired, reinstated to its original condition and, if necessary, the property owner paid.

5. Contractor’s Camp

The land for the Contractor’s principal construction camp shall be provided and located in coordination with the Employer. In acquiring the necessary land, the Contractor shall obtain the necessary documentation for the use of such land for the duration of the Contract.    

The Contractor shall construct suitable entry and exit roads to from and around all temporary facilities. Security fencing shall be constructed around all temporary facilities. Fencing shall be chain link and provided with lockable gates at each entry and exit point. Suitable external lighting shall be provided at the entrance to all buildings. All sanitary facilities shall be connected to a suitable sewage system.

The Contractor shall provide all power for operation of his plant and equipment, or for any other use. If power is available, the Contractor shall arrange with the utility company to provide and pay for the service required for power and lighting. 

The Contractor shall provide temporary lighting for all buildings to protect the Works and maintain suitable working conditions. Temporary lighting shall be maintained until the Engineer has accepted the Works. The Contractor shall provide and install circuit and branch wiring, with area distribution boxes located so that power and lighting are available throughout the construction site. Generators with a suitable capacity shall be furnished by the Contractor.

The Contractor shall furnish temporary sanitary facilities at the Site, as provided herein, for the needs of all construction workers and others performing work or furnishing services on the project. Sanitary facilities shall be of reasonable capacity, properly maintained throughout the construction period, and obscured from public view, to the greatest practical extent. If chemically treated type toilets are used, at least one such toilet will be furnished for every 20 people. The Contractor shall enforce the use of such sanitary facilities by all personnel at the Site.

The Contractor shall supply, equip and maintain for the Contract period all his own living accommodation, sheds and stores necessary for the execution of the Work. 

The Contractor shall have on the Site a suitable workshop, adequately equipped and provided with utilities, to allow for repairs of the equipment employed to carry out the Works. He shall also provide a warehouse for the equipment spare parts, mainly for the parts that frequently fail or are difficult to procure.  A chief foreman qualified for mechanical repairs, with an adequate labor force must manage the workshop.

Within its Camp the Con​tractor shall provide and maintain such accommodation and amenities as he may consider necessary for all his staff and labor, employed for the purposes of or, about the Contract, including water supply (both for drinking and other purposes), electricity supply, sanitation, cookhouses, fire prevention and fire-fighting equipment, air conditioning, cookers, refrigerators, furniture and other re​quirements in connection with such accommodation or amenities.

6. Land for Contractor’s Camp and Working Areas

The Contractor in Coordination with the Employer will select the site for the Contractor’s principle construction camp.  The Contractor on it own shall acquire all additional working areas in the vicinity of the Works or elsewhere required for construction purposes and access or other uses. The Contractor shall select, arrange for, and if necessary pay for the use of sites for construction purposes, detours, plant and other uses necessary for the execution of the Work. 

Before any land belonging to the Hoist Country or to a private landowner is used for any purposes in connection with the execution of the Work, the Engineer’s approval shall be obtained. The Contractor shall provide written evidence that he has obtained all necessary agreements. The Engineer’s approval shall not relieve the Contractor of its responsibilities with any third party for the use of such land.

Prior to placing the facilities in any area, all clearing and grubbing operations shall be to the satisfaction of the Engineer.  The ground elevation of all temporary facilities shall be a minimum 20 cm above the adjacent existing ground.  The surface shall be adequately sloped to allow rainwater to adequately drain.

If any utility for water, electricity, drainage, etc., passing through the temporary site will be affected by the Works, the Contractor at his own expense shall provide a satisfactory re-alignment or alternative in full working order to the satisfaction of the owner of the utility and the Engineer, before the cutting or removal or relocation of the existing utility.

On completion of the Contract, or earlier if so directed by the Engineer, all plant, temporary facilities, including the Contractor’s camp and any other encumbrances shall be removed, the site and land use areas shall be properly cleaned, all damage made good, and, if necessary, the land-owner paid for the use of the land.

7. Other Requirements

a) During the period of Contract the Contractor is responsible for of all-inclusive security of Site including all work areas, borrow areas, quarries, camps, any sub-camps, subcontractor camps, laboratories, construction plant & equipment parking areas, manning check points, providing personnel protection, escort and convoy support, for all activities related to the project either on site or off site and route/ area clearance along the construction zones, hiring, using/ providing professional security personnel and security coordinator/s with required / appropriate and adequate equipment, vehicles, community coordination for security and any other arrangements, provisions and procurements required to completely secure project works and The Contractor’s personnel.

b) The Contractor shall undertake to complete all temporary and permanent works necessary to complete the Works including camp construction, any survey, site investigation, construction etc. for rectification, repairs, replacement, modification, rehabilitation, retrofit of the existing works so as to meet requirements for safety, stability, durability as may be required for acceptance of existing as well as new construction. 

c) The Contractor shall assist the Employer and support with information to complete land acquisition and resettlement plan (LARP). The contractor shall update the initial environmental examination (IEE). Subsequently, carry out all the monitoring and mitigation measures set forth in the IEE report based on detailed design and implement the resulting environmental monitoring plan. The Contractor shall submit to the Employer/PIU quarterly reports on the carrying out of such measures.

d) If required: While the Employer will try to complete all the land acquisition and resettlement (LAR) activities prior to handing over the site, there may be some sections where the Contractor may have to sequence its works according to land acquisition and resettlement status/ ongoing design status.

e) Environmental, Resettlement and Security Plans

Implementation of Environmental form part of the Project. construction works adhering to the prescribed China’s technical specifications.

4.6 Personnel Requirements 

Using Form PER-1 and PER-2 in Section 4 (Bidding Forms), the Bidder must demonstrate that it has personnel who meet the following requirements:

	Item No.
	Position/specialization
	Number
	Relevant academic qualifications
	Minimum years of work experience

	
	
	
	
	Relevant
	General 

	1
	Project Manager 
	1
	Master Degree in Civil Engineering/ Project Management 
	7
	10

	2
	Site Construction Manager    
	1
	Bachelor Degree in Civil Engineer 
	7
	10

	3
	Quality Control Engineer
	1
	Bachelor Degree in Civil Engineer
	5
	8

	4
	Road Engineer 
	3
	Bachelor Degree in Civil Engineer
	5
	7

	5
	Survey Engineer
	2
	Bachelor Degree in Civil Engineer / Geodesy
	7
	10

	6
	Assistant Survey Engineer
	4
	Bachelor Degree in Civil Engineer / Geodesy
	3
	5

	
	Suitable experts in the following specializations

	1
	Environmental and Social Specialist  
	1
	Bachelor degree in relevant environmental field
	minimum of 5 years in similar work environments

	2
	Safety and Health Specialist
	1
	Bachelor degree in relevant environmental field
	minimum of 4 years in similar work environments


4.7 Equipment Requirements

Using Form EQU in Section 4 (Bidding Forms), the Bidder must demonstrate that it has the key equipment listed below:

	No.
	Equipment Type and Characteristics
	Minimum Number required
	Capacity

	1
	Dump truck
	10
	15 Cum

	2
	Loader
	3
	2.5 Cum Bucket capacity

	3
	Vibratory roller
	3
	10 Ton

	4
	Excavator
	3
	0.7-1.0 Cum Bucket capacity

	5
	Grader
	2
	90 cum/ h

	6
	Pneumatic Roller
	4
	GRW 18

	7
	Asphalt Paver
	1
	

	8
	Water browser
	2
	20000 Lits

	9
	Water Pump
	2
	2-4 inch delivery pipe

	10
	Concrete mixer
	2
	2 Bag Cement in each Bath

	11
	Concrete Vibrator
	2
	

	12
	Total Station
	1
	Sokkia  

	13
	GPS Machine
	1
	GARMIN

	14
	Level Machine
	1
	Sokkia 


4.8 Site Organization
1. Site Organization, Team Composition & Manpower

With his proposal the Contractor shall provide the following noted information, charts and plans to demonstrate a clear, complete and effective proposed organizational structure (with organizational chart), with related staffing plan and a summary of staffing resources that demonstrates his planned levels of long and short term staff (including local and international specialists) and work teams (e.g. survey, quality control, health and safety, environmental, security, technical support, road construction, culvert construction, drainage and protection works, others, etc.).

Included with its submission the Contractor shall provide the following:

A. Organization Chart (provide proposed organization chart)

B. Staffing Plans
(provide proposed Staffing Plan)

C. Summary resource plan (provide proposed summary of staffing resources)

Should the Contractor be a Joint Venture, the Contractor must describe the formal relationships between /among firms, delegation of tasks and responsibilities, and reporting requirements.

D. Describe the formal relationships between/ among firms,

· Delegation of tasks and responsibilities, and

· Reporting requirements

2. Contractor’s Work and Camp Sites

The Contractor shall describe his logistical arrangements camp sites etc. in appropriate details using indicative sketches, plans, descriptions, locations with respect to project road and other specific detailed information such as:

· Offices and accommodations (main camp/s, sub-camps, Subcontractor camps etc.) facilities and provisions

· Construction Plant, equipment and machinery yard, parking areas and workshops

· Power sources, for all camps and operation areas

· Water Sources along the project for use on works and in plants

· Major material sources (borrows, quarries and major material sources with approx. estimate of availability and estimated procurement from each source against total requirements on the project)

· Asphalt plant/s,

· Concrete Plant/s and precast yards

· Communication arrangements etc.

3. Subcontracting Plan

The Contractor shall provide a subcontracting plan that will include information regarding level of subcontracting (for foreign or local companies) he has planned for execution of the project. This includes a list of the various items of works indicated in a table indicating respective amount and 20% against each of them compared to the Total Proposed Price, that the Contractor plans to execute by him and those that he plans to be executed by the subcontractors to complete the project works. The Contractor can provide any other related data and information that he feels necessary or appropriate.

4.9 Method Statement

With his proposal, the Contractor shall provide a preliminary Method Statement, addressing, all information, plans, procedures, systems, and approaches (specific to the project requirements), testing and quality control procedures (including ITP i.e. Inspection and Testing Plan) and forms, proposals etc. as noted in items 1 through 5 below, which will later be expanded with details, documents and information for review and approval by the Engineer.

1. The Contractor’s Method Statement should describe the activities and methods which will be used to estimate production rates for carrying out the tasks required to complete the Works within the Time for Completion.

2. The method statement should be consistent with the other sections of the information provided pertaining to: (i) team composition, proposed organizational structure, manpower, (ii) equipment, (iii) mobilization schedule, and (iv) work plan/construction schedule.

3. The method statement shall provide a clear description of the Contractor ‘s understanding of the:

a) Employer's requirements,

b) a proposed strategic approach to achieve the Employer's objective of implementing the works to the established standards in both a cost effective and time efficient manner, and
c) a sound technical methodology for carrying out the works in sufficient detail responsive to the Employer's requirements.
4. The method statement:
a) must be realistic,

b) set forth meaningful milestones,

c) seek to maximize results within proposed resources, and

d) ensure a prompt and effective launch of contract activities

5. The method statement shall provide in sufficient detail the following elements:

a) Survey Methods

b) Construction Procedures

c) Proposed Milestones, if any

d) A Quality Management Plan (QMP) & Quality Assurance / Quality Control (QA/QC) Procedures (including ITP i.e. Inspection and Testing Plan)

e) Reporting Procedures

f) Environmental Management Plan (EMP)

g) Construction / Site Management Approach (inclusive of site security)

h) Documentation Management System

i) Approach to Subcontractor Procurement and Management

j) Approach to Sourcing Material

k) Health and Safety Plan and Company’s Health & Safety Track Record over the last 5 years

l) Logistics

No later than ten (10) calendar days after Letter of Acceptance the Contractor shall formally submit its Method Statement, including in detail all plans, procedures, systems, documents, and approaches noted in 5 a) through l) above to the Engineer for review and approval. These shall be reviewed with the Engineer and any necessary or required details, information, forms and modifications shall be incorporated.

4.10 Mobilization Schedule

With its proposal, the Contractor shall submit a comprehensive mobilization, deployment and Procurement Schedule of:

· key personnel,

· each type/ grade/ category of manpower,

· key Construction Plants/ Equipment/ machinery

· major Materials

· any other relevant resources

The Contractor’s mobilization schedule should demonstrate an understanding of the logistical challenges that may be faced in the importation and mobilization of plant, personnel, and equipment in the environment of northwest Afghanistan and illustrate capacity or proposed solutions to overcome these challenges. In conjunction with the proposed equipment, the Contractor should provide information illustrating the proposed schedule for procurement, mobilization, and installation of key equipment.

4.11 Construction Schedule & Work Plan

The Contractor shall provide, in the form of a computer implemented CPM (Critical Path Method) a comprehensive cost and resource loaded Schedule/Programme and a Method Statement.  

The Contractor should also provide a Work Plan with his proposal (Project Execution Plan) explaining his strategy to successfully complete the works in the most efficient way considering the challenges associated with the location, logistics, work environment, security threats, stakeholders, necessary resource mobilizations and any other relevant element. The Work Plan shall show his strategy during the winter months.

In accordance with the Schedule/Programme requirements in Sub-Clause 8.3 The Contractor shall provide a preliminary Programme and after review and consent a detailed Programme. With his Proposal the Contractor shall submit a “Proposal Programme” from which the preliminary Schedule/Programme will be based.

4.12 Security Plan

This Item of work related Security Plan shall include provision and maintenance of all-inclusive Security at Site of works to protect contractor’s operations, operation areas, all relevant /required access routes, the works, personnel, the Contractor’s camps and sub-camps, subcontractor camps, construction plants, machinery, equipment and their parking areas, offices, accommodations, laboratories, facilities, borrows quarries, goods and personnel transport mission supports, manning the check posts and observation posts,  along the construction zones and coordinating with relevant security agencies, the Contractor, for the sole purpose of executing the contracted works, as per accepted/ agreed Security Plan. 

4.13 Material Delivered to the Site

partial payment for the following materials shall be applicable when delivered to the Site:

1. Cement

2. Bitumen and bituminous products for prime and tack coats

3. Reinforcing steel

4. Processed aggregates complying with relevant specifications

5. Chemical additives

The Contractor should be concerning such payments and substantiation of material cost
Bidding Document:   Procurement of Works Aynak Access Road KM 1+500 – 8+900
Bidding Document:   Procurement of Works Aynak Access Road KM 1+500 – 8+900


