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Technical Specification: Part Il — Special Provisions

Technical Specification

Part Il - Special Provisions

PREAMBLE

The Special Provisions are an amplification of the Standard Specifications and contain provisions in
respect of items of work not covered by or at variance with the Standard Specifications.

Where there is any ambiguity or discrepancy between the Special Provisions and the Standard
Specifications, the requirements of Special Provisions shall prevail.

Where BS tests are stipulated in the Specifications the equivalent ASTM or AASHTO test method may
be substituted with the approval of the Engineer.

Clause numbers herein correspond with the numbers of related articles, if any, in the Standard
Specifications. The numbering of new clauses is continuous with related clauses in the Standard
Specifications.

The abbreviations AASHTO, ASTM, BS and SLS shall be considered to have the following meaning:

AASHTO American Association of State Highway and Transportation Officials

ASTM American Society of Testing and Materials

BS British Standard

SLS Sri Lanka Standard
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Technical Specification: Part Il — Special Provisions

SERIES 100 - GENERAL

101 ABBREVIATIONS
No change

102  DEFINITIONS
No change

103 MANAGEMENT, SAFETY AND CONTROL AND TEMPORARY DIVERSION OF TRAFFIC
Delete this sub-section and substitute the following:

103.1 General

The Contractor shall provide and maintain for the period of construction, traffic control and safety
devices including Traffic Sings, Barricade Boards, Traffic Cones, Lighting Devices etc., at all locations
where work is in progress in accordance with Part Il of the “Manual of Traffic Control Devices for Road

Work Areas, Road Development Authority, Ministry of Transport and Highways (Second Edition, April
2004)".

Material and equipment temporarily stored on, or adjacent to, the existing roadway shall be so placed,
and the work at all times, shall be so conducted as to cause minimum disruption to the traveling

public. Warning signs and barrels will be required to separate the Contractor's material and
equipment from the public.

The Contractor will not be permitted to have excavations open on both sides of the road at a particular
chainage such that there is a step adjacent to public traffic which may create a danger to traffic, i.e.
the excavation and backfilling with sub-base or base shall be flush with the existing road level on one
side before excavation can proceed on the other side of the road.

The maximum length of one-way working controlled by stop/go boards for flagmen shall be 500
metres. This length may be further reduced if visibility is reduced at bends on increased where
apprepriate at the Engineer’s discretion.

During construction for operations which require one way traffic the Contractor shall be responsible for
the removal of broken down vehicles including vehicles damaged in accidents and shall maintain one
way uninterrupted traffic flow at all times.

As an alternative or in addition to one-way working, traffic diversions may be arranged where this is
feasible. Such diversions shall be approved by the Engineer in conjunction with the Traffic Police.

The Contractor shall be responsible for the provision and maintenance of adequate signing for the
duration of any diversion.

The Contractor shall arrange for the Traffic Police to be in attendance for traffic management.

103.2 Using Part of the Road

No change

103.3 Temporary Diversions

Delete this sub-section and substitute the following:

The Contractor shall construct temporary diversion ways wherever construction of the Works will
interrupt existing public or private roads or rights-of-ways. Diversions must be constructed in advance
of any interference with the existing rights-of-way, and the subsequent traffic management, safety and

control shall be in accordance with the paragraphs of this Clause 103 and / or as directed by the
Engineer.
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Technical Specification: Part Il — Special Provisions

When undertaking bridge widening or reconstruction, the Contractor at all times ensure that the traffic
on the road section is uninterrupted. If the widening or reconstruction is on the existing alignment of
the road, the new construction may require the provision of temporary by-passes for traffic. In the

event of the requirement for temporary by-passes, the Contractor shall provide for such by-passes
construction in his design.

Where traffic management schemes are shown in the Contract Drawings they are for guidance and -

bidding purposes only. It is solely the responsibility of the Contractor to plan and design the
necessary traffic diversions in the most efficient way possible in order to enable him to complete the
Works within the Contract Period, with the minimum disruption of normal traffic flow, and absolute
minimum impact on the Works, third parties, and environment.

The standard of construction and lighting of diversions shall be suitable in all respects for the volume,
size and speed of traffic using the existing way. The level of lighting shall be as indicated on the
Drawings or as directed by the Engineer, and must satisfy the requirements of the concerned local
authorities prior to being approved by the Engineer. The width and number of lanes shall be sufficient
to maintain an acceptable traffic flow commensurate with existing conditions. In any case the
minimum width of traffic lane shall be 3.5 meters. It is the responsibility of the Contractor to obtain
prior permission of the relevant Local Authority to open detours and the use of local authority roads.

Permanent roads used as temporary detour roads shall be signed and marked in compliance with
detour road requirements whilst under detour road status. Should this road marking and signing be of

a temporary nature the Contractor shall ensure that its removal will not impair the quality of the
permanent Works.

Under no circumstances will the Contractor be allowed to open any new carriageway for detour traffic
with permanent road markings which are not in compliance with the accepted detour markings.

The minimum pavement construction of any diversion road, unless otherwise specified, shall not be
less than 40mm of bituminous paving course on 150mm of primed granular road base, constructed in
accordance with the requirements of Section 400 and 500 of the Specifications. Paving may be laid
directly on primed subgrade only with the Engineer’s prior approval.

The Contractor will remain responsible for the maintenance of the pavement in a satisfactory condition
for as long as the diversion is required.

In urban areas, the traffic diversions shall be illuminated to a suitable lighting. In rural or other areas,
where no street lighting exists, all signing shall be reflectorized and all changes in direction shall be
floodlit at night to an intensity approved by the Engineer. ’

103.4 Traffic Safety and Control
Delete this sub-section and substitute the following:

The Contractor shall, after consultation with the Engineer, all the concerned Local Authorities and
Police prepare a scheme of traffic management for carrying out the Works. Such proposals shall be
submitted to the Engineer for his approval, together with written approval / no objection certificates
from the concemed authorities, not less than 30 days before the planned implementation of each
proposal.

The Contractor shall not commence any works affecting any public highway until all approved traffic

safety measures conforming to the Engineer's prior approval have been fully implemented to the
satisfaction of the Engineer.

The Contractor shall take necessary measures for the safety of traffic and third parties by providing,
erecting and maintaining all signs, lamps, barriers, traffic control signals, road markings, etc. in a
clean and legible condition, and shall position, re-position, cover or remove them as required by the
progress of the Works. The barriers shall be strong. Red lanterns or warning lights shall be mounted
on the barriers at nights and shall be kept it till sunrise. If the Contractor fails to comply with these

requirements, the Engineer shall order a third party to rectify the shortcomings and shall recover the
cost of such works from the Contractor.
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103.5 Measurement and Payment
Delete this sub-section and substitute the following:

a. Measurement

Arrangement for traffic during construction shall be measured per month and the quantity of work for -
payment during the month shall be assessed by the Engineer on the Contractor’s claim.

b. Payment

Payments shall be determined by the Engineer on the proportionate completed works during a month
in accordance with the Clause 103.

Pay Item Description Pay Unit
103 (1) Management, Safety & Control & Temporary Diversion of Traffic, month
including provision of a general traffic management plan.
103(2) Temporary by-passes for culverts, bridges
and other structures Provisional Sum

104 CONTROL OF WORKS
104.1  Authority of the Engineer

No change

104.2 Conformity with Plans and Specifications
No change

104.3 Construction Programming

Add the following sub-section.

The Contractor shall program his work so as to reduce as far as is practicable, disruption to all road
users during construction of the Works and maintain traffic control measures for the safety of traffic at
all times. To assist with compliance of this requirement the Contractor will be restricted in use of
single lane traffic working as described below.

Within any 5 kilometre section of the Site the length of road available to the Contractor for major
pavement construction at any one time involving single lane traffic control shall be restricted to 2
separate sections of 500 metre length each provided that the sections are separated by a minimum of
2 km of unobstructed road with two lane traffic working.

The Contractor shall not be permitted to work outside these 500 metre lengths (except on a separate
S km, section) unless otherwise agreed by the Engineer until the full width of the road is completed up
to asphalt concrete surfacing or the first seal coat where the road is to be surface dressed.

The Contractor shall provide with his time / location program and detailed construction schedule, a list
of proposed 500 metre lengths with chainage location showing where be intends to commence his
pavement construction. The Engineer shall approve these locations without undue delay subject to
compliance with this Clause and the Contractor will then be given access to these sections.
Subsequent sections shall be requested and the Engineer shall approve them in accordance with the
above procedure.
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Other work such as structural work for bridges or extension to culverts or chainage work or work
which may be carried out without disruption to traffic, either vehicular or pedestrian, may be

undertaken in a properly programmed manner outside these limits with prior approval from the
Engineer.

The Contractor shall ensure that sufficient labour, equipment and material (including sub base, base
course, asphalt, aggregate and seal coat chips) is available in approved stockpiles for the completion
of any 500 m half width section under construction. Before any subsequent 500 metre section is made
available to the Contractor, the Contractor shall demonstrate that he has sufficient labour, equipment
and material available in approved stockpiles to progress the Works. If in the opinion of the Engineer,
this is not demonstrated the Contractor shall not be permitted to start work on the subsequent section.

The layers to the widening section of the road shall be constructed up to the top of sub base level on
one side, initially, with two or one-way traffic (as appropriate or as directed by the Engineer) using the
existing road width remaining. The Contractor shall be fully responsible for traffic control.

Traffic will then be allowed to travel over the layers so placed with the Contractor responsible for the
protection of the sub base (e.g. by the application of a suitable cover of base course material or by
any other method approved by the Engineer). No separate payment shall be made for this protection.

Construction of the widening of the opposite side of the road to half width will then take place up to
finished surface level (asphalt or first seal of a double surface treatment). Traffic will then be allowed
to travel over the finished surface once approved.

Completion of the first side of the road will then take place to finished road level.

If, within any 500 metre section where the Contractor has the Engineer’s permission to execute major
pavement construction in stages, there are insufficient locations for embankment construction using
the excavated suitable material from that section, the Contractor shall request access to adjacent
sections where embankment can be constructed and the Engineer shall grant such access unless for
safety reasons permission cannot be granted.

104.4 Compaction — General
Add the following sub-section.

Compaction of materials shall be carried out in layers of uniform thickness using approved
compaction equipment, including combinations thereof if required by the Engineer to achieve the
specified compaction.

Compaction with rollers shall commence at the edges and progress towards the centre except in
superelevated and other stretches of unidirectional crossfall, where the rolling shall commence at the
lower edge and progress towards the upper edge. When commencing rolling from an edge, rollers
shall run forward and backward along the edge several times till the edge strip becomes firm to
provide lateral support. The roller shall then move inwards parallel to the centre line of the road in
successive passes with the tracks made by successive passes overlapping. Rolling shall continue
until the specified degree of compaction is achieved throughout.

When rolling is terminated at an edge, the procedure similar to that for commencing rolling at an edge
shall be adopted. During rolling, the top of the layer being rolled shall be checked for levels and cross
fall and any irregularities in these regards corrected by scarifying the material in the affected area and
by removing or adding materials and continuing with the rolling until the entire area being rolled has
been brought to a state of uniform and desired compaction.
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104.5 Mixing and Control of Moisture Content before Compaction

Add the following sub-section.

Before compaction is commenced (other than for bituminous mixes), each layer of uncompacted
material shall be brought to a state of uniform composition, texture and moisture content by thorough

mixing and addition of water or drying as required. The Contractor shall be deemed to have taken

account of the fact that the materials encountered may vary widely with respect to their in situ
moisture contents and the moisture contents at which the materials are to be compacted is to be
specified separately for each type of material. Accordingly, the materials may have to be wetted by

adding water or dried to the required degree, along with intimate mixing of the entire mass of the
materials.

104.6 Compaction Equipment

Add the following sub-section.

Mechanical equipment shall be used for compacting materials by rolling, tamping and watering the
materials (if needed) before compaction. For other operations such as spreading, mixing and shaping,
mechanical equipment only or a combination of mechanical equipment and manually operated tools
and equipment shall be used. The choice of equipment and the procedure of their use shall be subject

to the approval of the Engineer, upon his being satisfied about their effectiveness on the basis of trial
compactions.

It shall be understood by the Contractor that different type of materials are likely to require different
kinds of compaction equipment, including successive applications thereof, to achieve the specified
degrees of compaction and the Contractor shall keep available a fleet of com paction equipment of the
requisite kinds, sizes and numbers.

For compacting along narrow strips, for example in widening pavements and in restricted areas such
as behind bridge abutments, appropriate sized purpose-made compacting equipment will be required
and the same shall be provided by the Contractor.

All equipment shall be of modern construction, by established manufacturers, of proven efficiency,

and shall be operated and maintained at all times by skilled personnel in a manner acceptable to the
Engineer.

104.7 Compaction Trials

Add the following sub-section.

For demonstrating the efficacy of mixing and compaction equipment and the working methods
proposed to be used by the Contractor for different kinds of materials, the Contractor shall carry out
compaction trials before full-scale construction on the road and during construction throughout the
course of the Contract, as required by the Engineer.

Based on results of compaction trials and construction observation, the Engineer shall reserve the
right to direct the use of particular mixing and compaction equipment and methods and disallow the
use of others for compacting different kinds of materials in accordance with the Specification.
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Technical Specification: Part Il — Special Provisions

104.8 Dispersal of Hauling Equipment

Add the following sub-section.

Hauling equipment bringing materials to the site of work shall be dispersed uniformly over the surface
of the previously constructed layers in order to avoid rutting and uneven compaction. The materials
from hauling equipment shall not be dumped in concentrated heaps but deposited as evenly
distributed layers or windrows consistent with the loose thickness to be achieved before compaction.

104.9 Protection to Newly Constructed Layers

Add the following sub-section.

Except as permitted by the Engineer, no traffic other than construction traffic shall be allowed on any

earthwork or pavement layer until a surfacing has been applied, either as a bituminous surface
treatment or an asphalt concrete layer.

The approval of the Engineer shall be required before traffic is allowed to pass over newly constructed

sections of road. Any defects caused by traffic passing over the construction layers shall be remedied
in accordance with the Specification.

104.10 Bridge Construction Sequence
Add the following sub-section.

The Contractor shall program the construction sequences for all bridges and submit a written
statement thereof for the approval of the Engineer. The bridge construction sequence shall consider,
as a minimum, each phase of bridge construction with respect to traffic control the effects on the
existing bridges and the completed bridges. Where the Contractor proposes to partially demolish an
existing bridge to allow for phased construction, he shall demonstrate to the Engineer’s approval that
the partially demolished bridge is safe for use by his equipment and other road users.

The control of traffic during the construction of the bridge will be in accordance with the Specifications
103. Where the bridge construction sequence has been specified on the drawings, the Contractor
shall follow the sequence specified. The Contractor may propose an altemnative construction

sequence provided he can demonstrate, in a written statement, that the sequence is not detrimental to
the Works or road users in any way.

No work shall commence on a bridge until the written consent to the construction sequence has been
given by the Engineer in compliance with Sub Clause 8.3 of the General Conditions of Contract.

104.11 Measurement and Payment
Add the following sub-section.

No separate payment shall be made for compliance of items under this section. Payments shall be
deemed to be included in the contractor’s rates and prices.

105 CONTROL OF MATERIALS
105.1 Sources of Supply and Quality Requirements

Delete the text entirely and substitute the following:

The Contractor shall be responsible for the provision of all materials required to construct the Works.
All materials salvaged or removed from the Works remain the property of the Employer, and the

Contractor shall be responsible for the cost of replacement in the event of their unauthorized use or
removal.
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Quarry and borrow pit areas identified by the Employer as being likely to provide material shall be
inspected and tested by the Contractor and it is the Contractor’s responsibility to satisfy him as to the
quality and quantity of suitable material to be gained from the identified sites.

The Contractor is deemed to have checked carefully the availability of suitable material in sufficient -

quantities in preparing his bid and to have satisfied himself fully of the characteristics of the materials

and the suitability of his equipment and methods of working on which he has based his rates and
prices.

No claims relating to the quantity or quality of material at identified quarry or borrow areas shall be
considered by the Employer.

The Contractor shall be responsible in obtaining at his own cost all permissions and licenses for
opening up and operating all quamy and borrow areas and shall organize his method of operations so

that only materials of a type and quality approved by the Engineer shall be selected for use in the
Works.

The Contractor is at liberty to select and use material from his own sources provided that the
requirements of this section are fully met.

105.2 Storage of Materials
No change
105.3 Handling of Materials

No change
105.4 Approval of Sources of Material

Add the following sub-section.

The sources of the materials shall be selected by the Contractor but approved by the Engineer before
the materials are used on the Site. For this purpose, the Contractor shall furnish all relevant test data
for representative samples from each source area as desired by the Engineer and also afford
opportunities for the Engineer to visit the sources areas.

Notwithstanding approval of sources of materials, materials brought to Site for use in the Works shall

be subject to acceptance or rejection by the Engineer based on quality control tests to be performed
before use in construction.

105.5 Stockpiling of Materials

Add the following sub-section.

Unless otherwise permitted by the Engineer, natural gravels won from borrow pits shall not be loaded
directly from the borrow area for use in the Works but shall first be stockpiled. Such stockpiles shall be
tested and approved by the Engineer before the material comprising them may be used in the Works.

All materials brought to Site shall be stockpiled and stored carefully at approved locations and in a
systematic manner so as to prevent deterioration or mixing of different materials or contamination.
Materials which have suffered contamination or deterioration due to improper storage shall not be
used in Works and shall be removed from the stockpiling area.
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The materials shall be free from foreign, organic or any other deleterious substances such as
vegetation and perishable matters, or any other substance which in the opinion of the Engineer may
affect placing, mixing and compaction of the material or adversely affect the future performance of the
Works. Material may be tested in stockpiles by the Engineer to check suitability for use in the Works.

105.6 Temporary Stockpiling of Materials

Add the following sub-section.

Where the work program is such that materials cannot be placed directly in their required position, or
where mixing of two or more materials is required to meet the requirements of the Specification for a
material, the Engineer may authorize their removal into temporary stockpiles. Stockpile sites shall be
to the Engineer's approval and shall be prepared by clearing and grading followed by compaction.

The material shall be stockpiled in successive layers of approved thickness over the full stockpile area
to the approximate dimensions required by the Engineer and shall subsequently be reloaded and
placed.

105.7 Payment

Add the following sub-section.

No separate payment shall be made for items under this section. Payment shall be deemed to be
included in the Contractor's rates and prices.

106  GENERAL RULES FOR MEASUREMENT AND PAYMENT

Add the following at the end of the text:

Unless stated to the contrary, any thickness, area or volume in any items of the Works shall be
measured only on finished work after compaction.

The payments for various items shown in the Bill of Quantities shall constitute full compensation for
performing all of the requirements of the Contract for the items of work as specified including
furnishing all necessary materials, labour, tools, eq uipment, supplies, testing and incidentals.

106.1 Cost of Transport of Materials
Delete the text entirely and substitute the following:

No transport distances shall be measured for payment. The cost of transport of materials is deemed
to be included in the bid rates for items of work in the Bill of Quantities, which involves supply of
materials.

106.2 Measurement of Pavement for Area and Volume Based Payments
No change

106.3 Scope of Rates for Different ltems of Work
No change

106.4 Facilities for Verification of Measurements
No change

106.5 Selection of Pay Items
No change
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106.6 Sub-divisions within Pay Items.
No change.

107  SEIVE DESIGNATION
No change to Standard Specifications.

Add the following new Sections 108, 109, 110, 111, 112, 113, 114, 115, 116, 117, 118 and 119.

108  FACILITIES FOR THE CONTRACTOR AND GENERAL REQUIREMENTS
108.1 Performance Security

The Ceontractor shall provide a Performance Security for proper performance of the Work, in
accordance with Sub-Clause 4.2 of General Conditions of Contract.

a. Measurement

Performance Security shall be measured as a Lump Sum item for the cost of providing the required
Performance Security.

b. Payment

Payment shall be made as a Lump Sum and shall be payable when the Contractor has provided
satisfactory Performance Security.

Pay ltem Description Pay Unit
108.1 (1) Allow for Cost of Providing Performance Security Lump Sum

108.2 Insurances

The Contractor shall provide all insurances for the performance of the Work, including at least, those

required under the General Conditions of Contract except where specifically allowed for under other
items.

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.

a. Measurement

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

b. 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 entitied to any additional compensation for extending the validity if
insurance policies, unless the relevant period is subject of award extension of time in accordance with
Sub-Clause 8.4 of the General Conditions of Contract.

Pay Item Description Pay Unit

108.2 (1) Allow for Cost of Providing Insurances Lump Sum
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108.3 Mobilization, Maintenance and De-mobilization of Contractor’s Facilities and
Plant/Equipment

Description

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. 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 be responsible for the security of the Site and safety of public and adjoining

property and shall be liable for any claims arising from loss or damage suffered. He shall employ
watchmen for this purpose.

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, disinfesting 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 Engineer. The Site boundary lines shall be
to the approval of the Engineer.

Description

The Contractor will be paid for the mobilization of major items of Plant/Equipment. Major items of
Plant/Equipment are defined as those that cost more than 1% of the Contract Price with an overall
maximum of 5% of the Contract Price.

a. Payment

Payment for temporary installation and facilities, including offices, site laboratory, accommodation,
workshops, quarries, borrow pits, batching and blending plants, etc. shall be made upon their
satisfactory completion.

50% of the item will be paid on arrival and erection on the site of the specified items of
Plant/Equipment. The remainder will be paid on confirmation by the Engineer that the output of the
Plant/Equipment complies with the requirements of the specification.

Pay Item Description Pay Unit
108.3(1) Mobilization of Contractor’s Facilities and Plant/Equipment Lump Sum
108.3(2) De-mobilization of Contractor’s Facilities & Plant/Equipment Lump Sum

108.4 Progress Photographs

A minimum of thirty-six (4 sets) photographs shall be taken by the Contractor each month to record
the progress of the Works.

Photographs shall be 200 mm x 150 mm, in colour, and shall be marked with date of exposure, and
location. Where conventional photography is used, the negatives shall be supplied to the Engineer.

High resolution digital photographs (minimum 3Mb pixel format) will be acceptable, in which case a
‘hard copy’ (CDR/W disc or equal) shall be supplied in lieu of negatives.
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a. Measurement

Progress photographs shall be measured by the number of months or part thereof.
The rate shall include for:

taking the photographs;

development of the film and prints;

annotating and binding;

delivery of the specified number of prints to the Engineer / Employer;

delivery of negatives , or, in the case of digital photography, submitting or transferring electronic
copies of the prints to the Engineer by means of CDR/W discs or otherwise.

b. Payment

Pay items shall be:-

ltem No. Description Pay Unit
108.4 (1) Progress Photographs month
108.5 HIV-AIDS Prevention

Description

The Contractor shall conduct HIV-AIDS awareness programmes and conduct Information, Education
and Consultation Communication (IEC) campaigns to all the Site staff and labour and to the
immediate local communities via an approved service provider, in accordance with the requirements
given in sub-clause 6.6 of Contract Data.

The Contractor shall include in the program to be submitted for the execution of the Works under Sub-
Clause 8.3 of Contract Data, an alleviation program for Site staff and labour and their families in
respect of Sexually Transmitted Infections (STI) and Sexually Transmitted Diseases (STD) including
HIV/AIDS. The STI, STD and HIVI/AIDS alleviation program shall indicate when, how and at what cost
the Contractor plans to satisfy the requirements of this Sub-Clause and the related specification. For
each component, the program shall detail the resources to be provided or utilized and any related

sub-contracting proposed. The program shall also include provision of a detailed cost estimate with
supporting documentation.

a. Payment

Payment shall be based on the rates and sums assessed and agreed by the Engineer for the
completed works to the satisfaction of the Engineer, which shall include full compensation for

providing all materials, labour, tools, equipment and incidentals necessary to carry out the works in
accordance with Sub-Clause 108.5.

Payment to the Contractor for preparation and implementation of this program shall not exceed the
Provisional Sum indicated for this purpose.

Pay Item Description Pay Unit
108.5(1) Preparation and Implementation of HIV-AIDS

Prevention Program Provisional Sum
108.6 Water Supply Arrangements

The Contractor shall make his own arrangements for the procurement, transportation, storage,

distribution and application of water needed for construction and other purposes except where
otherwise specified.
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Only clean water free from undesirable concentrations of deleterious salts and other materials shall be
used. All sources of water used shall be approved by the Engineer.

Mechanically driven and operated water bowsers with effective spray equipment shall be provided at
all times to ensure that compaction can proceed without any hold up on account of watering. Where

directed by the Engineer such bowsers shall also be provided to keep down dust in areas adjacent to -

habitations.

No payment shall be made for providing water and the cost thereof is deemed to be included in the
rates and prices tendered for the various items of work for which water is needed.

108.7  Project Signboards and Plaques

The Contractor shall provide, erect and maintain Project Signboards at locations directed by the

Engineer. The Contractor shall submit designs for the Engineer's consent with the following minimum
characteristics:

face plate size not less than 2.5 meters by 2.0 meters;
double post supports with concrete foundations;

colour messages and logos to include project name, name of the Employer, name of the Contractor,
name of the Engineer, name of the funding agencies (both Asian Development Bank and European
Commission), and the anticipated completion date.

The sign boards shall conform to the requirements of Manual on Traffic Control Devices Part 1, and
EU Standards.

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

The Contractor shall provide and install plaques made of brass or granite or other material with
messages and logos approved by the Engineer at sites decided by the Engineer.

a. Measurement

Project Signboards shall be measured as the number of signboards satisfactorily provided, installed,
maintained throughout the Contract period and removed after completion of works.

Project plaques shall be measured as the number of plaques satisfactorily provided, installed,
maintained throughout the Contract period.

b. Payment

Payment shall be made at the stated unit rate per signboard/plaque. The price shall be full
compensation for all materials and labour required to perform the work described.

Pay items shall be :-

Iitem No. Description Pay Unit
108.7 (1) Provide and Maintain Project Sign Boards number
108.7 (2) Provide and Maintain Project Plaques number

109 INFORMATION FURNISHED BY THE EMPLOYER

Certain information contained in these Contract documents or provided separately prior to Tender by
the Employer is being offered in good faith but the type of information supplied, no guarantee can be
given that any or all of the information is correct or representative of the actual conditions.
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The Employer accepts no liability for the correctness or otherwise of the information supplied or for
the resulting damages, whether direct or consequential, should it prove during the course of the
Contract that the information supplied is either not correct or not representative. Any reliance which
the Contractor places on this information shall be at his own risk and the Contractor shall be deemed
to have checked the correctness of the information prior to submission of his Tender.

110  WORKMANSHIP AND QUALITY CONTROL

The Contractor is responsible for producing work which conforms in quality and accuracy of detail to
the requirements of the Contract. He shall institute a quality control system and provide experienced
engineers, foremen, leading hands, surveyors, materials technicians, other technicians and other
technical staff, together with all transport, instruments and equipment, to ensure adequate supervision
and quality control of the Works at all times.

The cost of all supervision and quality control, including testing, carried out by the Contractor shall be
deemed to be included in the rates and prices tendered for the related items of work, except where
otherwise specifically provided for in the Contract.

The Contractor's attention is drawn to the provisions of the various sections of the Specification
regarding the minimum frequency of testing that will be required for quality control. The Contractor
shall, at his own initiative, increase this frequency where necessary to ensure adequate control.

On completion of every part of the Works and submission to the Engineer for examination, the
Contractor shall submit to the Engineer the results of all relevant tests and survey checks that he has
carried out indicating compliance with the Specification.

For cement, bitumen, mild steel bars, high tensile steel bars, prestressing materials, bridge bearings,
road marking paints, reflective paints, road studs, guard rails and such materials, the Contractor shall
fumnish to the Engineer the manufacturer's test certificates of the actual material to be incorporated in
the Works. When required by the Engineer to carry out essential testing at a manufacturer’s plants or
at laboratories other than the Site laboratory, all costs involved shall be borne by the Contractor.

The methods of sampling and testing of materials shall be as stipulated in the Specification or as
approved by the Engineer.

The Contractor shall be required to demonstrate the adequacy of the equipment for each operation to
establish their capacity to achieve the requirements to the Specification to the satisfaction of the
Engineer before commencement of the Work.

All equipment provided shall be of proven efficiency and purpose-made for its required operation and
shall be operated by skilled operators and maintained at all times to perform its proper function in a
safe and efficient manner acceptable to the Engineer.

111 STANDARDS

1111 General

In the absence of any provision in the Specification on any particular issue, reference shall be made
to the latest SLS, BS, ASTM or AASHTO code, in that order of preference. Where these are
unhelpful, the execution and completion of the Works and relevant tests shall conform to sound
engineering practice and, in case of any dispute arising out of the interpretation of the above, the
decision of the Engineer shall be final and binding on the Contractor.

Where BS tests are stipulated in the Specification, the equivalent ASTM or AASHTO test method may
be substituted as directed by the Engineer.
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All codes of practice, standards and specifications applicable shall be the latest edition with all
corrections and incorporations as at 30 days before the closing date for bid submission.

111.2 Supply of Codes of Practice, Standards and Specifications and Materials References

The Contractor shall provide the Codes of Practice, Standards and Specifications listed in Appendix 1
to this Specification. The documents provided by the Contractor shall be original publications and not
Photostat copies. These shall be the latest edition with all corrections and incorporations as at 30
days before the closing date for bid submission. The documents will become the property of the
Employer upon compietion of the Works.

111.3 Measurement and Payment

Payment will be made for this item as a Provisional Sum. The Contractor shall verify with the Engineer

the individual items required as detailed in Appendix 1 and obtain approval from the Engineer prior to
purchase.

Pay Item Description Pay Unit

111(1) Allow for provision of standards/technical literatures as Provisional Sum
required by the Engineer

112 WORK EXECUTED BY THE EMPLOYER OR OTHER CONTRACTORS

The Employer reserves the right to execute on Site work not included in the Contract and to employ
for this purpose either his own employees or other contractors.

The Contractor shall ensure that neither his own operations nor the actions of his employees shall
interfere with the operations of the Employer or his contractors on such works, and the same

obligations shall be imposed on the Employer or contractors in respect of work being executed under
the Contract.

The Contractor shall provide unhindered access to all parts of the Site to the Employer and authorized
representatives of the Employer and of public bodies and corporations and to contractors employed
by the Employer and he shall make available to such authorized persons the use of all temporary
access tracks in or about the Site.

113 SERVICES

In the execution of Works by the Contractor, if any services, public or private may be damaged shall
be undertaken by the Contractor for reinstatement or repair.

113.1 Existing Services

The Contractor may be ordered to carry out certain works for and on behalf of various statutory
service authorities and he shall also provide, with the prior approval of the Engineer, such assistance
to the various bodies as, may be authorized by the Engineer.

No removal of or alterations to any public utility shall be carried out unless ordered by the Engineer.

The Contractor shall take all reasonable precautions to protect, and shall provide temporary support
to, existing services during construction and during reinstatement or repair of damaged services.

Whenever reinstatement or repair is encountered that interferes with the execution of the works and
requires moving or relocation, the Contractor shall advise the Engineer who will determine the extent
of the work involved.
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Any pipe, cable, conduit or other known service of any nature whatsoever, which has been damaged
as a result of the Contractor’s operations shall be repaired and reinstated forthwith by the Contractor

or by the authority concemed, at all the expense of the Contractor or the authority and to the
satisfaction of the Engineer.

The Employer will not be held liable or responsible for any delay in completion of the Works under this
Contract which may occur due to any damage occurring to such services in consequence of the
Contractor’s operations.

113.2 Measurement and Payment

a. Measurement

The work of temporary supporting and protecting public utility services during execution of the Works

shall be deemed to be included in the Contractor's rates and prices and no extra payment shall be
made for the same.

The amount of work involved in reinstatement or repair to damages of existing services shall be
determined on Site and as instructed by the Engineer.

The Engineer may instruct the Contractor to assist in the demolition and/or rebuilding of property

within or outside the Right of Way. The amount of work involved shall be determined on Site and as
instructed by the Engineer.

b. Payment

Payment for repair to damages of existing services shall be made under a Provisional Sum.

Payment for demolition and/or rebuilding of property within or outside the Right of Way shall be made
under a Provisional Sum.

Pay ltem Description Pay Unit
113.1(1) Repair to Damages of Existing Services Provisional Sum
113.1(2) Demolition/Rebuilding of Property Provisional Sum

114  MAINTENANCE OF EXISTING ROADS

1141 General Obligations

The Contractor shall take all reasonable steps to minimize nuisance during the construction of the
works (see Clause 4.18 of General Conditions of Contract).

All existing highway and roads used by vehicles of the Contractor or any of his sub contractors or
suppliers of materials or plant, and similarly any new roads which are part of the Works and which are
being used by traffic, shall be kept clean and clear of all dust / mud / extraneous materials dropped by
the said vehicles or their tyres. Similarly, all dust / mud / extraneous materials from the Works
spreading on these highways shall be immediately cleared by the Contractor.

Clearance shall be affected immediately by manual sweeping and removal of debris, or, if directed by
the Engineer, by mechanical sweeping and clearing equipment, and all dust, mud and other debris
shall be removed entirely from the road surface. Additionally, if so directed by the Engineer, the road
surface shall be hosed or watered using suitable equipment. The road surface shall be maintained in
a better or similar condition at all times.

Any structural damage caused to the existing roads by the Contractor's constructional plant or
equipment shall be made good at Contractor's expense.

a. Payment

All these activities shall be deemed to be included in the Contractor’s rates and prices and no
separate payment will be made thereof.
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115.

0]

(i)

(i)

(iv)

v)
(vi)

vii)

viii)

ix)

115.1

PROTECTION OF THE WORKS AND REQUIREMENTS TO BE MET BEFORE
CONSTRUCTION OF NEW WORK ON TOP OF COMPLETED WORK IS COMMENCED

The provision of temporary drainage works such as drains, open channels, banks, etc and the
furnishing and operation of temporary pumps and such other equipment as may be necessary
to adequately drain, protect and dewater the Works and Temporary Works. This will be in
addition to any permanent drainage works specified and installed, and in addition to any
temporary drainage works specifically paid for separately.

Care shall be exercised not to allow material in borrow pits to become excessively wet, to
keep all completed layers properly drained, to avoid dumps of material on completed layer
work that shall inhibit surface drainage or form wet spots under and around dumps, and to
protect all parts of the Works against erosion by floods and rain.

Material shall not be spread on a layer that is so wet that damage could be caused to the
layer during compaction of a subsequent layer when the rod is open to traffic.

When material is spread out on the road, it shall, during wet periods, be given a good cross
fall and a light compaction on the surface with a steel-wheeled roller, in order to facilitate run-
off during rainy weather.

Fill and cut slopes shall be promptly repaired whenever damaged by surface water.

Excavations for pipe drains, culverts, service ducts and similar structures shall be
adequately protected against possible ingress of water during rainstorms.

All completed layer work shall be protected and maintained until the following layer is applied.
Maintenance shall include immediate repair of any damage or defects which may occur and
shall be repeated as often as necessary to keep the layer in tact and in good condition.

Before any completed layer is primed or a following layer is constructed thereon, any damage
to the existing layer shall be repaired in a manner approved by the Engineer, so that after
repair, or reconstruction if necessary, it will conform in all respects to the requirements
specified for that layer. All repair work shall be submitted to the Engineer for inspection
before covering up.

The Contractor shall inform the Engineer of damage or defects to any work before repair or
maintenance and the Engineer shall instruct the extent and method of repair. The previously
constructed layer shall be thoroughly cleaned of all foreign material and the Contractor shall
request its inspection by the Engineer before construction of the following layer or application
of a prime coat, surfacing or surface treatment. In the case of all bituminous work in particular
the existing layer shall be thoroughly broomed and all dung, clay, and other deleterious
material completely removed. Where necessary the surface shall be sprayed with water
before, during and after brooming to remove all foreign material.

Payment

Work performed as part of the above obligations shall not be measured and paid for separately and
the cost thereof is deemed to be included in the Contractor’s rates and prices.

116

REMEDIAL WORK

When any part of the Works fails to conform to the Specification, or is at any stage before final
acceptance damaged so that it no longer conforms to the Specification, the Engineer shall instruct its
complete removal and replacement with satisfactory work. In special cases the Engineer may instruct
the Contractor to apply remedial measures in order to make good any such defects or damage. The
remedial measures taken shall be subject to the Engineer's approval regarding the details thereof.
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In particular, remedial measures shall ensure that the final product is in full compliance with the
Specification, shall not endanger or damage any other part of the Works, and shall be carefully

controlled and submitted to the Engineer for examination when completed, or at any intermediate
stage as may be required.

For the guidance of the Contractor an indication of what may be required in remedying the more

common cases of defects or damage is given below, but the Engineer will in no way be bound to
approve of or adhere to the measures indicated, as the actual remedial measures will be dictated by
the circumstances of each particular case.

116.1 Earthworks

Where a cut slope has been over-excavated, reinstatement by backfiling will not normally be
permitted and the entire slope may need to be re-trimmed to obtain a uniform slope.

Where the floor of a cutting has been over-excavated it will normally require backfilling and re-
compaction with approved material of higher quality than the cut material. All necessary measures
shall be taken to drain ground water that may accumulate in backfilled sections. Excess widths of fills
will need to be trimmed to the design profile.

Where erosion has occurred on the surface of cuts or fills, the damage shall be made good by
backfilling with suitable material and re-trimming. In more serious cases the slope may have to be cut
back and backfilled after benching, and compacted to the required standard of compaction with
suitable small equipment, followed by re-trimming.

116.2 Local Defects in Pavement Layers

The length and width of the area to be repaired by equipment shall be such as to accommodate the
full width of the equipment used and of a reasonable length to ensure effective repair.

The depth to which material will have to be removed will depend on the defect and the type of
material. Gravel layers will need to be broken up to a depth of at least 75 mm and crushed stone

layers will usually need breaking up over their full depth. Asphalt material will normally require
removal for its full depth.

116.3 Concrete

Defective concrete work will normally need the cutting back and complete remaoval of any weak or
honeycombed sections and making good using approved bonding agents to bind fresh concrete to old
concrete. Cracks, if permitted to remain, shall be injected with approved compounds and test cores
taken to confirm the efficacy of the injection process.

116.4 Payment

Work performed as part of the above obligations shall not be measured and paid for separately and
the cost thereof is deemed to be included in the Contractor’s rates and prices.
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117 EXISTING UTILITIES AND UTILITY DIVERSIONS
Description

The positions of all public and privately owned utilities must be regarded as approximate. The
Contractor must verify this information and satisfy itself as to the exact nature and position of all such

apparatus. The Engineer does not guarantee the accuracy of the information given on the Drawings -

and no warranty is given or implied.

It is the intention of the Employer that all the utilities interfering with the Work are shifted by the
respective agencies prior to the commencement of the Work by the Contractor. However, it is the
responsibility of the Contractor to initiate the process of getting any of the remaining utilities at Site
shifted during construction in accordance with this Specification.

The Contractor shall take into account the current laws regarding the safety of utility lines, together
with any amendment or additions thereto. The utility authority shall include in his cost estimate for
anything in these laws considered to have monetary value / implication.

The Contractor shall take any and all measures reasonably required by any public or concerned
authority for the support and full protection of all mains, pipes, cables and other apparatus during the
progress of the work, and shall construct and provide to the satisfaction of the Engineer, all works
necessary for the prevention of damage to utilities or interruption of services.

If any underground utility line is encountered unexpectedly, excavation shall cease, and the Engineer

shall be notified immediately. Emergency work, as necessary, shall be put in hand without delay and
without prejudice to the indemnity of the Employer.

If in the execution of the works, by reason of any subsidence caused by any act of neglect, or default
of the Contractor, any damage to any apparatus, or any interruption of, or delay to the provision of any
service is caused, the Contractor shall report it to the Engineer immediately.

The Contractor shall familiarize himself and all his employees with the dangers of working or near live
sewers and at sewage treatment works, in particular to the risks of physical injury from the explosion
of dangerous gases and / or bacterial infection from contact with sewage and of exposure to
poisonous gases, which may be given off by the sewage. Hydrogen sulphide and methane are
prevalent in the sewers and can exist in excavations where septic sewage from collection tanks is
allowed to seep into groundwater. In the context of this clause, the term sewer includes irrigation
mains and drains carrying ground water and / or storm water.

The Contractor shall at all times during the progress of the Works, afford facilities to properly
accredited utility agencies to access all or any of their apparatus situated in or under the Site, as may
be necessary for inspecting, reporting, maintaining, removing renewing or altering such apparatus in
connection with the construction of the Works or any other purpose whatsoever.

The Contractor will be fully responsibie for ensuring observance of the above regulations by his sub-
contractors, if any.

Where any utility or service works are to be constructed under a separate contract by the Employer
within the Site, concurrent with the execution of the Works, the Contractor shall cooperate with the

other Contractor and be responsible to fully coordinate construction operations so as to avoid
interference with either Contractor's operations.

Any public or private service for water, electricity, drainage, etc affected by the Works shall not be
interrupted without the written permission of the Engineer. Such permission will be withheld until

suitable approved permanent or temporary alternative services have been provided by the owner of
the utility or his agents.

Before any temporary traffic diversions, detours or road closures as may be required for the
construction of road crossings are constructed full liaison with all the concerned local authorities and
Police Departments and their written approval / no objection certificates for same must be submitted
to the Engineer prior to work commencing.

Due allowance shall be given by the Contractor, when preparing the Program of Works, to compliance
with this Clause 117.
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1171 Payment

Payment shall be based on the rates and sums assessed and agreed by the Engineer for the
completed works to the satisfaction of the Engineer, which shall include full compensation for

providing all materials, labour, tools, equipment and incidentals necessary to carry out the works as
specified above.

Pay ltem

117.1(1)
117.1(2)
117.1(3)

Description Pay Unit
Diversion, Protection or Removal of Electrical services Provisional Sum
Diversion, Protection or Remaval of Water services Provisional Sum

Diversion, Protection or Removal of Telecommunication services Provisional Sum

118 FACILITIES FOR THE ENGINEER AND HIS STAFF AND EMPLOYER

118.1 General

The following facilities and services for the Engineer / Employer shall be provided by the
Contractor:-

® & & ® o o @

Site Office(s) with equipment and furniture including telecommunications equipment;
Housing for the Engineer and Employer with equipment and furniture.

Laboratory(s) with equipment, apparatus, fumniture, and testing consumables;
Surveying Equipment,

Vehicles (including drivers) and motorcycles;

Progress photographs;

Project sign boards;

Removal of facilities and equipment upon completion.

Particular requirements in respect of the above facilities and services are detailed in the following
clauses and the following shall generally apply:-

1

All matters in respect of facilities or services shall be subject to the Engineer’s formal
approval. The Contractor shall submit details of all proposals prior to placing orders
or making any arrangements.

All facilities shall be new except where expressly provided otherwise.

Buildings may be prefabricated or of indigenous construction. Rented accommodation
to the same standard and in suitable locations shall also be acceptable.

Notwithstanding any particular requirement detailed below the buildings shall be to
contemporary standards, shall comply with national building regulations and
legislation and be fit for intended use.

All facilities and services shall be for the exclusive use of the Engineer/Employer and
their staff during the period of the Contract and as further required to finalise
measurement, payment etc., but shall revert to the contractor when no longer
required, unless otherwise stated or directed.

The Contractor shall provide the Office facilities and services as soon as is practical
and not later than 90 days after the date of commencement of the work. During the
period prior to completion of construction or provision of the regular office
accommodation the Contractor shall provide fully functional office accommodation at
a suitable location mutually agreed with the Engineer.
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7.

10.

1k

12

13.

14.

The Contractor shall provide the La boratory buildings, facilities, equipment, apparatus
and services as soon as is practical and not later than 60 days after the date of
commencement of the work. All the equipment shall be mobilized on site and made
operational within this period so that it can be checked and approved by the Engineer
well in advance of the commencement of construction work so that the testing of
materials sources can be commenced as soon as possible.

The Contractor shall provide the survey equipment within 60 days of the date of the

commencement of the works.

The Contractor shall supply all the vehicles as soon as is practical and not later than
60 days after the date of commencement of the work. Prior to the provision of the
vehicles the Contractor shall hire and make available to the Engineer / Employer
similar vehicles to the approval of the Engineer.

The Contractor will be responsible for ensuring that the facilities provided for the

Engineer / Employer are secure at all times and shall erect fencing and employ day
and night watchmen / security guards.

The Contractor shall provide replacement services or facilities whenever any item
becomes unavailable or unusable from any cause.

The facilities will include the provision of land, site grading, all weather access roads,
hard standing parking facilities for vehicles with water supply, hose and vehicle wash
down facilities, construction of all necessary appurtenance such as drainage systems,
fencing, utilities, landscaping, area development etc.

Where the Contractor leases land for construction of the facilities or leases premises
for the provision of the facilities, the Contractor shall ensure that the terms of the
lease allow the use of the land/premises for as long as they are required and shall
take into account possible extension or overrun of the Contract period and use of the
facilities after the issue of the Defects Liability Certificates. The terms of the lease

shall incorporate provisions whereby the Contractor may assign his interests to the
Employer.

The Contractor shall maintain all faciliies for the duration of the Contract, such
maintenance shall include but not be limited to:-

(@) keeping buildings in good repair and decorative order, and free from pests,
insects etc;

(b) cleaning offices and laboratory daily;
(c) maintaining the grounds around buildings;
(d) supplying kitchen-ware and crockery and cleaning materials;
(e) supplying toilet and cleaning equipment and materials;
(f) providing power, drainage, telephone services, fax and e-mail facilities:
(9) servicing and repairing all fittings and equipment installed,
eg: air-conditioners, fans, cookers etc;
(h) provide adequate security for offices and Engineer's laboratory.

118.2 Building Construction

The buildings shall comply with national standards in respect of:

* thermal insulation;
¢ fire regulations;
» structural design.

The buildings shall be capable of being maintained by air conditioning within a temperature range of

21°Cto 24°C.
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Buildings shall also comply with the following requirements:

a) all windows shall be mosquito proofed:

b) individual office rooms shall be provided with a floor/ceiling fan;

c) kitchens and the bathrooms shall be provided with an extractor fan;

d) all rooms shall be lockable; external doors shall have double mortice locks:
e) floor coverings for the site offices shall be vinyl or ceramic tiled;

f) the laboratory floors shall be concrete painted with a sealant;

g) emergency fire exits shall be provided and shall be clearly marked;

h) each office and each laboratory shall be provided with a store room:;

i) offices and laboratories shall be proved with a kitchen area, and separate toilets for men
and women.

118.3 Utilities

Al buildings shall be provided with a 220/240 volt electricity supply. Back up provisions shall be
provided to all buildings in the form of a standby electricity generator in the event of systematic failure
of the main supply. The standby electricity generator shall be of sufficient power to supply the entire
peak electricity demand (including air conditioning) of each building. Power points shall be supplied in
numbers and at locations to the satisfaction of the Engineer. The power supply shall be fully earthed
and shall be subject to power peak protection and voltage regulation.

Buildings shall have a continuous water supply with hot and cold water in the laboratories and in all
toilets and kitchens. There shall be a continuous supply of potable water, which may be provided
separately through rechargeable dispensers or bottied supply.

Buildings shall be supplied with bottled gas or other fuel as appropriate for the  cooking equipment
provided.

The Contractor shall provide a broadband wireless internet connection to each office as indicated in
the Contract, throughout the period of occupancy of each office. The internet connections shall be
independent of any internet connections installed by the Contractor for its own use.

The Contractor shall be responsible for providing suitable hygienic methods for the treatment and
disposal of waterborne sewage, waste water and refuse from all buildings.

The offices shall be wired for a computer Local Area Network as d.etailed in the Schedule of Office
Equipment.

118.4 Offices, Equipment and Furnishings

The offices, equipment and furnishings to be provided are described in Appendix 2. The equipment
and furnishings shall revert to the Employer at the date of issuing the Taking Over Certificate for the
whole of the works, or at such other date instructed by the Engineer. The Contractor shall ensure that

the equipment and furnishings are in good condition and in full working order at the time of handing
over to the Employer.

a. Measurement

Offices complete with equipment and furniture as described in Appendix 2 shall be measured as the
number of each type of office provided.

The Contractor shall provide all requirement mention in the sections 118.1, 118.2, 118.3 & 118.4.

b. Payment
Payment for each type of office shall include for :-
(@) provision of the site for the accommodation, whether purchased or leased:

(b) preparation of the site;
(c) provision of the buildings and fixtures;

Priority Road Project - 3, Phase - 1 (Funded by CDB) 2 3 Volume 3 Section (g) Page 23 of 174



Technical Specification: Part Il - Special Provisions

(d) water, sanitation, heating, power and lighting services, including standby electricity
generation;

(e) hard standings, access roads, footways, perimeter fencing, security lighting, ancillary
works;

() office fumishings and equipment, fittings and protective clothing;

(9) land line telephone connection(s) and extensions where described in Appendix 2;

(h) mobile telephones, where described in Appendix 2;

(i) wireless telephones and extensions, where described in Appendix 2;

(i) cabling for computer networks(s);

(k) the provision of temporary accommodation until the permanent offices are available.

Payment for each type of office shall be made upon completion, fully equipping and furnishing and
upon occupation by the Engineer’s / Employers staff to the extent that they can properly perform their
duties.

The sum payable for the overhead charges and profit in respect of these items shall be 15%.

Pay Item Description Pay Unit
118.4 (1) Provide Main Office/Secondary office for the Engineer  Provisional Sum
118.4 (2) Provide Office for the Employer Provisional Sum

118.5 Maintenance of Office of the Engineer and Employer

Description

The Contractor shall maintain in good decorative and working order all the buildings and the contents
thereof supplied under the Contract. The Contractor shall be responsible for supplying all power,
water and telephone services inciuding mobile telephones to all the facilities and shall meet all costs
for these services as further detailed in Appendix 2 and settlement of all bills for these services.

The Contractor shall maintain all facilities for the duration of the Contract, such maintenance shall
include but not be limited to:-

(i) keeping buildings in good repair and decorative order, and free from pests, insects
etc;

(i) cleaning offices and laboratory daily;

(k) maintaining the grounds around buildings;

)] supplying kitchen-ware and crockery and cleaning materials;

(m) supplying toilet and cleaning equipment and materials;

(n) providing power, drainage, telephone services, fax and e-mail facilities;

(o) servicing and repairing all fittings and equipment installed.
eg: air-conditioners, fans, cookers etc;

(P) provide adequate security for offices and Engineer's laboratory.

Measurement and Payment
a. Measurement

Maintenance of each facility shall be measured on monthly basis during which the maintenance for
each facility is satisfactorily provided. Maintenance shall not be measured during any period occurring
between the expiration of the contract period (including awarded Extension of Time) and the date the
works are certified as complete. Measurement will be made for maintenance performed after the
completion of the works, during the time the facilities are required by the Engineer’s staff for post-
construction contract completion activities.

b. Payment
Payment for maintenance for each facility shall include all labor, materials and equipment required for

satisfactory maintenance of the facilities and shall include all other costs including but not limited to
supply of electricity, water and telephone facilities, cleaning, guarding, disposal of rubbish, repairing
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equipment and all other work required to ensure the facilities and equipment provided are in good
operational order. Payment shall be effected through a Provisional Sum including a mark up to 15%.

118.5(a) MAINTENANCE OF FACILITIES FOR ENGINEER AND EMPLOYER

118.5.1 Description and Payment

Engineer) and 118.12 (Stationery for the Engineer and Employer). Payment for these works shall be
paid under a single item (Maintenance of Facilities for Engineer and Employer) through a Provisional
Sum given in the BOQ in Bill 100A bearing Pay Item No. 118(1).

The sum payable for the overhead charges and profit in respect of this item shall be 15%.

118.6 Housing for the Employer/Engineer

Description

The housing to be provided for the Employer's and Engineer's use is described in Appendix 3.
Houses which may be rented and provided shall be available and ready for use within 28 days after
the Commencement Date, unless otherwise agreed by the Engineer.

In the event that the Employer/ Engineer’s housing is not been provided within the prescribed period
or is not to the satisfaction of the Engineer, all costs associated with the provision, operation and
maintenance of the housing, after the expiration of the period will be recovered from the Contractor.

The fittings, furnishing and equipment to be provided in the houses are described in Appendix 3, and
shall remain the property of the Contractor on completion of the Works.

Measurement and Payment

a. Measurement

Houses for the Employer shall be measured as the number of house provided.
b. Payment

Payment for houses shall include for:

Connection and subsequent disconnection of electrical, telephone and water services or alternative
provision of same.

Provision of drainage systems for both sewerage and surface waters.

Payment for houses shall be made upon satisfactory provision of houses and upeon occupation by the
Employer or his staff.

The payments for houses shall represent full and final payment for the Contract Items and Contractor
shall not be entitied to any further compensation irrespective of any increase to the Contract period for
whatever reason.

The sum payable for the overhead charges and profit in respect of these items shall be 15%.

Pay Item Description Pay Unit

118.6 (1) Provide Housing for the Employer Provisional Sum
118.6 (2) Provide Housing for the Engineer Provisional Sum
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118.7  Maintenance of Housing of the Employer/Engineer

Description

The Contractor shall maintain in good decorative and working order all the buildings and the contents
thereof supplied under the Contract. The Contractor shall be responsible for supplying all power,

water and telephone services to all the facilities and shall meet all costs for these services as further
detailed in Appendix 3.

The Maintenance of the Employer's / Engineer’s Houses shall include daily cleaning to the satisfaction
of the Engineer and provision of toilet materials.

The Contractor shall maintain in good condition, service regularly and repair or replace as required, all
items of furniture, fittings and equipment installed in the houses.

The Contractor shall provide adequate security to guard and secure the facilities on a 24 hours per
day basis for the Houses.

Measurement and Payment

a. Measurement

Maintenance of each facility shall be measured on monthly basis during which the maintenance for
each facility is satisfactorily provided. Maintenance shall not be measured during any period occurring
between the expiration of the contract period (including awarded Extension of Time) and the date the
works are certified as complete. Measurement will be made for maintenance performed after the
completion of the works, during the time the facilities are required by the Employer’s staff for post-
construction contract completion activities.

b. Payment

Payment for maintenance for each facility shall include all labor, materials and equipment required for
satisfactory maintenance of the facilities and shall include all other costs including but not limited to
supply of electricity, water and telephone facilities, cleaning, guarding, disposal of rubbish, repairing
equipment and all other work required to ensure the facilities and equipment provided are in good

operational order. Payment shall be effected through a Provisional Sum including overhead and profit
of 15%.

118.8 Vehicles for the Engineer and Employer

Description

The Contractor shall supply the vehicles (including motorcycles) described in Appendix 4. All vehicles
shall be new, plain coloured and approved by the Engineer. The vehicles are for the exclusive use of
the Engineer, his staff and the Employer. The vehicles shall be licensed and insured for use on the
public highway with comprehensive insurance cover for any qualified driver authorised by the

Engineer, together with insurance cover for all authorised passengers and for the carriage of goods or
samples.

All other vehicles shall be based in Project area except Employers Vehicles.

The Contractor shall provide a competent, qualified driver for each vehicle (except motorcycles). The
drivers shall hold a valid drivers licence and shall be subject to the approval of the Engineer at
commencement of their duties and throughout their employment.

The Contractor shall provide fuel, il and maintenance in conformity with the manufacturers
recommendations and shall clean the vehicles inside and outside, and fuel and oil the vehicles on a
daily basis.

A suitable replacement vehicle shall be provided for any vehicle that is out of service for whatever
reason for longer than 24 hours.
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Vehicles shall be provided for as long as they are required by the Engineers staff or Employer in

connection with the Contract, including a period beyond the certified date for Completion of the
Works.

Vehicles provided under the Contract may be required by the Engineer or the Employer to travel
outside of the contract limits. The Contractor shall provide all fuel and oil for such journeys and shall

pay the drivers an appropriate and adequate accommodation and meal allowance when such
journeys involve an overnight stay.

After completion of the project the vehicle shall be the property of the Employer.
a. Measurement

i. Supply of Vehicle

Payment for this supply of vehicle which shall include the followings will be paid through a Provisional
Sum with overhead of 15%.

(@) supply and delivery to the Engineer’s site offices of the vehicle(s) and ancillary equipment;
(b) all necessary registration and licensing documents for full and immediate road use;

(c) initial service;

(d) provision of temporary vehicles until the permanent vehicles are available.

The over-heads and Profits for the supply shall be paid separately.
ii. Maintenance of Vehicles

The measurement for maintenance of the vehicles shall be vehicle month for each type of vehicle
provided and maintained. Vehicle not provided for a full month shall be measured on a Pro rate basis.

The rate for the maintenance of vehicles shall be full compensation for :
(a) equipment ;
(b) Revenue licenses and road taxes for use on public highways as appropriate ;

(c) comprehensive insurance covering the Engineer / Employer and their authorized staff
and any driver authorized by the Engineer, and for the carried of goods and samples ;

(d) provision of a suitable replacement vehicle when a regular vehicle is unavailable or
unserviceable for more than 24 hours ;

(e) depreciation ;

4] maintenance in a roadworthy condition and in conformity with the vehicle
manufacture’s recommendations including the provision of replacement tyres.

(9) fuel , oil , lubricants and other consumables ;
(h) cleaning inside and out on a Daily basis ;

(i) provisions of a full time driver including all overtime payments and any
accommodation payments including overnight accommodation allowance when away
from the duty station ;
)] Security
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Pay ltems
ltem No. Description Pay Unit

For the Engineer
118.8 (1) Provide Vehicle Type 1A P.Sum
118.8 (2) Provide Vehicle Type 1B P.Sum
118.8 (3) Provide Vehicle Type 3 P.Sum
118.8 (4) Provide Vehicle Type 4 P.Sum
118.8 (5) Over head and profit for supply of vehicles Type 1A % of total cost
118.8 (6) Over head and profit for supply of vehicles Type 1B % of total cost
118.8 (7) Over head and profit for supply of vehicles Type 3 % of total cost
118.8 (8) Over head and profit for supply of vehicles Type 4 % of total cost
ltem No. Description Pay Unit

For the Employer
118.8 (13) Provide Vehicle Type 1A P.Sum
118.8 (14) Provide Vehicle Type 1B P.Sum
118.8 (15) Provide Vehicle Type 2 P.Sum
118.8 (16) Over head and profit for supply of vehicles Type 1A % of total cost
118.8 (17) Over head and profit for supply of vehicles Type 1B % of total cost
118.8 (18) Over head and profit for supply of vehicles Type 2 % of total cost

The cost for maintenance of vehicles for the Engineer and Employer shall be paid through the
Provisional Sum allowed for.

118.9 Testing Laboratories, Equipment and Services
Description

The laboratories, equipment and furnishings to be provided are described in Appendix 5. The
equipment and furnishings shall revert to the Employer at the date of issuing the Taking Over
Certificate for the whole of the works, or at such other date instructed by the Engineer. The Contractor
shall ensure that the equipment and furnishings are in good condition and in full working order at the
time of handing over to the Employer. The laboratories shall be adjacent to the Resident Engineers

office and laboratory shall be provided with a lockable concrete floored storeroom of 10sq.m.
minimum floor area.

The Contractor shall provide a GPS which shall be ‘hand held’ type with built in antenna and shall
have the main features described in Appendix 5. In addition it shall have an electronic compass of +
or — 5 degree accuracy and barometric altimeter. The Contractor shall forward his proposal for the
Engineer’s approval and shall not place any order until the Engineer’s approval is given.

The Contractor shall also provide a FWD (Falling Weight Deflectometer) which shall be “portable’ type
with at least two geophones and GPS and shall have the main features described in Appendix 5. The
Contractor shall forward his proposal for the Engineer’'s approval and shall not place any order until
the Engineer's approval is given.

Submittals

1 Proposed testing laboratory: Provide details for the mobilization of the laboratory and
equipment as part of the mobilization schedule required in accordance with these
Specifications.

2. Proposed testing personnel: Accompanying the above data submit a list, together with CVs of

all technical personnel the Contractor proposes to employ for testing under this Contract.
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3. Schedule for testing: Prepare a master schedule of all items to be tested. By coordination with
the construction schedule, and the specified testing frequencies found in the materials
specifications, establish tentative dates for each such activity. Submit this data in preliminary
form for the Engineer's review at the beginning of each month.

4. Test Forms: Within 680 (sixty) days from the Commencement of Works, submit proposals for

standard test forms to be used on the Contract for all tests required by the Specifications, for

the Engineer's approval.
Execution of Testing

Generally all calibration of equipment and testing work will be carried out by the Contractor under the
direction and supervision of the Engineer.

Codes and Standards

Testing shall be executed strictly in accordance with all pertinent codes, regulations and specified
standards. Some of these Standards for testing are given in Appendix 5.

Personnel

Personnel engaged for the purpose of materials testing shall be sufficiently experienced and familiar
with the required material tests and shall have the prior approval of the Engineer.

Forms

For the actual testing and reporting of test results, only those test forms approved in advance by the
Engineer or provided by the Engineer shall be used.

Notification

To permit the Engineer or his representative to witness any non-routine tests they desire, the
Engineer shall be notified of the planned timing of the test at least one hour in advance of its
execution.

Distribution

Test reports shall be promptly processed and distributed to ensure that any necessary retesting,
replacement of materials, or re-compaction of materials may be carried out with the least delay to the
Works.

a. Measurement

Laboratories with furniture as described in Appendix 5 shall be measured as the number of each type
of laboratory provided. Payment for laboratory equipments as stated in Appendix 5 will be made
through a Provisional Sum. The sum payable for the overhead charges in respect of this item shall be
15%.

b. Payment

Payment for each Type of laboratory shall Include for:-

(a) provision of the site for the accommodation, whether purchased or leased;

(b) preparation of the site;

(c) provision of the buildings and fixtures;

(d) water, sanitation, heating, power and lighting services, including standby electricity
generation;

(e) hard standings, access roads, footways, perimeter fencing, security lighting, ancillary
works;

(f) fumishings and equipment, fittings and protective clothing as described in Appendix 5;

(g) laboratory and field testing equipment as described in Appendix 5;
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(h) all consumables required for both laboratory and site testing;

(i) delivery of all soil and materials samples from pits, quarries, suppliers or the completed
works by the Contractor and at no additional cost to the Employer;

() landline telephone connection(s) and extensions where described in Appendix 5;

(k) mobile telephones, where described in Appendix 5;

(I) wireless telephones and extensions, where described in Appendix 5;

(m) cabling for computer networks(s);

(n) the provision of temporary accommodation until the permanent laboratories are available.

The cost of carrying out calibration of all testing instruments initially and the cost of such calibration
and any additional calibrations necessary for all testing instruments during contract execution and all
tests necessary for proper completion of the Works, in accordance with the various specified or
implied testing requirements in the Contract Documents shall be bomne by the Contractor and all such

costs shall be deemed to be already included in the relevant Unit Prices for the materials concemed,
except as provided below.

If any test not intended, nor specified, nor implied to be necessary, nor otherwise provided for in the
Contract Documents is ordered by the Engineer, or if the Engineer orders any test to be carried out by
a third party or at any place other than the site of the Works or the place of manufacture or fabrication
of the materials to be tested, then the cost of these unforeseen tests shall be borne by the Employer
unless the test results show the workmanship or materials not to be in accordance with the provisions
of the Contract Documents, in which case the cost of the test shall be borne by the Contractor.

Payment for each type of laboratory shall be made upon completion, fully equipping and furnishing

and upon occupation by the Engineer’s / Employers staff to the extent that they can properly perform
their duties. =

Pay ltem Description Pay Unit
118.9(1) Provide Main Laboratory number
118.9(2) Provide Field Laboratory number

118.9(3) Provide Equipment for the Main Laboratory Provisional Sum
118.9(4) Provide Equipment for Field Laboratory Provisional Sum

The cost for maintenance of the laboratories shall be paid through the Provisional Sum
allowed for.

118.10 Survey Equipment
Description

The Contractor shall supply the survey equipment described in Appendix 6 for the exclusive use of the

Engineer. The Contractor shall be fully responsible for the equipment, which responsibility shall
include:-

a) maintenance, calibration and servicing as required;

b) repairing all defects, including accidental damage, as required;
c¢) replacing any lost or stolen items;

d) effecting insurance of the equipment against damage or loss.

The equipment shall be supplied and maintained for as long as it is required including the
period after Completion of Construction for final measurement purposes. At the end of the

contract the survey equipment and consumable shall be revert to The Employer in good
condition.

a. Measurement

Survey Equipment shall be measured as items detailed in Appendix 6 satisfactorily provided as and
when ordered by The Engineer.
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b. Payment

Payment for Survey Equipment shall be made through provisional sum. This payment shall represent
full and final payment to the Contractor for the Contract item for the complete period of use and the
Contractor shall not be entitled to further compensation irrespective of any increases in the Contract
period for whatever reason.

In the event the Contractor fails to maintain, repair or replace any equipment item, the Engineer shall
effect such maintenance, repairs or replacement and shall deduct from due payments to the
Contractor.

The sum payable for the overhead charges in respect of this item shall be 15%.

Pay Item Description Pay Unit

118.10(1) Provide and Maintain Survey Equipment Provisional Sum

118.11 Clerical and Technical Staff
Description

The Contractor shall provide the Engineer with staff to assist in the administration and supervision of
the Works. The staff provided shall be experienced and be capable of performing their allotted duties.
The staff shall be nominated by the Employer and the salary will be fixed by the Employer. The
Contractor shall ensure the continuity of the services of the selected personnel.

In particular, laboratory and survey assistants shall be capable of assisting the Engineer’s staff in
material testing and survey work respectively and have at least five years experience in similar works.
Draughtsman shall be conversant in Civil works and have at least 5 years experience in AutoCAD
Drafting. Secretaries and the Administrators/Clerks shall be experienced in using computers/word
processors and be capable of using the latest version of Microsoft Office computer software and have
a good command of the English Language.

a. Measurement

The selection of supporting staff and the fixing of their salaries will be done jointly by the Employer
and the Engineer.

b. Payment

Payment for staff shall be made from the provisional sum in the Bill of Quantities. Salary for each
category of staff shall be agreed between the Employer, Contractor and the staff concerned prior to
the appointment unit rates payable to the contractor shall include EPF,ETF etc payable by the
contractor in relation to their employment plus 15% (Fifteen percent) overhead.

The cost for stationery for the Engineer and Employer shall be paid through the Provisional Sum
allowed for.

118.12 Stationery for the Engineer and Employer
Description

The Contractor shall provide stationery for the Engineer and his staff and the Employer duly
requisitioned by authorized personnel. Stationery shall include all consumable items and shall include
paper, printing materials (e.g. printer cartridges, printer ribbons, copier toner etc.) and all general
office requisites. This item excludes parts, etc., required for repair or replacement in equipment
supplied by the Contractor for the offices. Provision of such parts would be included in the
Contractor’s obligation for maintenance of offices.
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Measurement

Stationery for the Engineer and Employer shall not be measured but payment shall be based on the

original invoices and receipts for stationery material ordered and received by the Office
Manager/Engineer’s Representative's staff.

Payment

Payment for stationery shall be the actual net invoiced price of stationery provided (with all suppliers’
discounts deducted) with the mark-up of the net invoiced price added to allow for all procurement and
delivery costs incurred by the Contractor. Payment of invoiced cost with the mark-up shall be full
payment for stationery provided and shall be made from the provisional sum item contained in the Bill
of Quantities with overhead of 15%.

The cost for stationery for the Engineer and Employer shall be paid through the Provisional Sum
allowed for.

119 SETTING OUT AND CROSS SECTION SURVEY AND DRAWINGS

119.1 General

The Contractor’s attention is drawn to the requirements of clause 17 of the General Conditions of
Contract regarding setting out.

The Contractor shall check the condition of all permanent Ground Markers and shall satisfy himself
they have not been damaged or disturbed and are true in regard to position and level. Where markers
have been destroyed, damaged or displaced the Contractor shall reinstate a new marker based on
the markers which remain. A new marker shall not be used unless it’s true position and level has been
established and the new values verified by the Engineer.

Where a marker is likely to be disturbed during construction operations the Contractor shall establish
suitable reference markers at locations where they will not be disturbed during construction. No
marker shall be covered, disturbed or destroyed before accurate reference markers have been
established and the details of the position and levels of such markers have been submitted to the
Engineer and approved by him. The Contractor’s reference markers shall be of least the same quality
and durability as that of the existing markers.

The Contractor shall submit to the Engineer the method of setting out he proposes to employ. To
ensure beyond doubt that the complex elements of the road or structure are truly and correctly located
and the Contractor shall check all setting out by a different approved method. The Engineer may at
any time request the Contractor to submit proof that his setting out has been satisfactorily checked.

Accurate control of line and level shall be provided by the Contractor at all stages of construction. In
respect of the road itself control shall be at 20m intervals, or such closer intervals as may be directed,
on horizontal and vertical curves. Wherever necessary, but particularly on completion of the sub-
grade and the base the Contractor shall re-establish stake-line pegs at sufficiently close intervals to
accurately determine the edges of the base, surfacing and kerbing, guard-rails and other road
elements permanently exposed to the eye.

The Contractor shall make all provisions necessary for the Engineer to check and measure the setting
out of the Works and shall be in attendance to agree measurements and levels before construction
works commence.

119.2 Setting Out and Cross sections

The Contractor shall set out the centre-line and establish chainage reference points which are to be
marked out on site and recorded. Level Bench Markers at the minimum rate of four per kilometre and

at locations of structures requiring modification shall be established and checked regularly and tied
into the Permanent Ground Markers.

The Contractor will be provided with a set of cross sections at 20m intervals. The cross sections will
be provided on computer disk in AutoCad 13 Format on a zip disk. The Contractor shall provide for
the use of an AutoCad technician/computer operator and a suitable computer and printer to enable
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the cross sections to be printed. The cross sections will show the existing ground levels and the
finished road design levels (FRL) based on the design centre-line.

The Contractor shall superimpose on these cross sections, plotted out to an appropriate scale
approved by the Engineer, the design cross section showing the depth of all design pavement layers,
the position and extent of the existing road surfacing and any other pertinent points, including the

extent of the Right of Way from standard typical cross section Drawings showing the pavement
design.

The Engineer takes no responsibility for the accuracy of the computer disc information provide to the
Contractor. The Contractor shall survey the original ground levels which will be jointly checked by the

Contractor's and Engineer’s Surveyors prior to the Engineer’s approval and commencement of any
construction work.

The cross section once checked and approved by the Engineer shall be the basis for measurement
end payment.

The Contractor shall complete the setting out of the centre-line within four weeks following the date of
the Engineer’s Notice to Commence the Works. Sufficient survey and drafting staff be available to
enable the full setting out of the Works and for the drawing up of cross sections to be complete such
that no delay is caused to the setting out of the Works.

The Contractor shall employ on the Works sufficient qualified surveyors with at least 2 years
experience in similar works and have a thorough knowledge and experience of computer methods for
calculating quantities. The surveyors shall have available sufficient modern survey equipment and
instruments which shall be to the Engineer’s approval. Competent chairmen shall be employed to
assist the Surveyor. The Contractor shall assist and supply services of his surveyor and his team to

the Engineer whenever required by the Engineer or his Representatives in checking and measuring
the Works.

No construction work shall commence on any section of the road until the cross sections for the whole
of that section have been checked by the Contractor if he so wishes checked and approved by the
Engineer and the pavement layer superimposed by the Contractor and approved by the Engineer.

119.3 Measurement

The quantity to be measured for cross-sections shall be the number of km. for which cross section are

detailed on drawings and approved by the Engineer. No separate measurement for construction
ground markers shall be made.

1194 Payment

The cross-section survey measured as provided above shall be paid for at number of kilometres for
which cross-section have been taken. The prices shall be full compensation for all labour, materials,
equipment and incidentals required to furnish the required cross-sections and as indicated,

All other items of work associated with the setting out of the Works shall be deemed to be included in

the Contactor’s tendered rates including the Contractor’s check if any existing ground levels and their
approval.

Pay items shall be:

Pay ltem Description Pay unit
119(1) Cross-sectional detailing
of full pavement width Km
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120 Administrative Costs for the Project Management Unit

120.1 General

The Contractor is required to reimburse on the certification of the Employer for the Administrative
costs incurred in respect of different agencies or persons for services rendered such as utilities
including shifting , rentals of buildings, fuel, equipment, consumables etc for the project.

120.2 Project Measurement

A Provisional Sum (PS) is to be allowed under this item in the Bill of Quantities.

120.3 Payment

Payments in respect of expenditure incurred shall be reimbursed to the Contractor inclusive of an
overhead component of 15% of the reimbursed amount through the interim payment certificates upon
submission of proof that such payment has been made to the relevant party through a Banker's

cheque acceptable to the Employer.
Pay items shall be:
Pay Item Description Pay unit

120(1) Administrative Costs of the Project Management Unit Provisional Sum

123  Training of Engineers

123.1 Description

This work shall consist of the training of Engineers in conformity with the requirements of the
Employer.

123.2 Training Requirements
The contractor shall arrange for the training of Engineers in new construction techniques
adopted in China which are appropriate for use in highway projects in Sri Lanka and in
conformity with the requirements of the Employer.

123.3 Payment

Payment in respect of the above expenditure including tuition fees, air fare, site visits,
subsistence etc shall be reimbursed to the contractor inclusive of an overhead component of
15% of the cost through the interim payment certificates upon submission of proof that such
payments have been effected as required.

Pay item shall be:

Pay item Description Pay Unit

123(1) Cost of Training of Engineers Provisional Sum
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200 SITE CLEARING
201  CLEARING AND GRUBBING

Delete the entire section and substitute the following:

201.1 Description

This work shall consist of clearing and grubbing necessary for the performance of the work covered
by the Contract in accordance with the Specification.

The work shall consist of clearing and grubbing the designated areas within the right of way of all
trees, dead wood, snags, vegetation, rubbish and objectionable material and shall include grubbing
stumps and roots and disposing of all material resulting from the clearing and grubbing. It shall not
include the demolition, removal and disposal of structures that obtrude into or encroach upon or
obstruct the work, which are covered under Clause 202.

201.2 Preservation of Property

Existing roads, improvements, facilities, adjacent property, utilities, services, and trees and plants

designated for preservation shall be carefully protected from injury or damage, which could result from
the Contractor's operations.

201.3 Construction Methods

a. General

Generally clearing and grubbing shall be performed on the areas designated by staking or detailed in
the Contract. If no areas are so designated the areas shall in principle be carried out over the entire
right of way unless otherwise instructed.

b. Clearing and Grubbing

Where embankment fill is to be constructed, all topsoil shall be removed to an average depth of 150
mm. All surface objects, all trees, including stumps and roots, stumps and roots of previously felled
trees, overhanging branches, except those trees and objects the Engineer directs to be left
undisturbed, shall be cleared and grubbed subject to the following provisions:

)] Outside the limits of the earthworks these are allowed to remain pravided that the top of the
stumps is not more than 300 mm above ground level. However, trees within these limits shall
be cut so that the stumps are in line with the natural ground level as far as practicable.

(i) In areas of embankment construction stumps and roots and solid objects shall be removed to
a minimum depth of 0.5 m below the top level of the subgrade or (perpendicular) below the

slopes of the embankments. The removal of these materials shall be to an extent of 1.0 m
outside the embankment.

(iii) Where lined drains or ditches are to be constructed stumps and roots shall be removed to a
minimum depth of 250 mm below the excavated bottom or into the shaped slope.

(iv) Where the embankment fill is more than 3.0 m high non-perishable solid objects may be
permitted to remain provided that the top of such objects is not more than 0.5 m above natural
ground level and the compaction of earthworks will not be hindered.

(v) In cut areas stumps and roots shall be removed to a depth of at least 0.5 m below the top of
the subgrade over which the pavement is to be constructed to an extent of at least 0.5 m
outside the limits of the basecourse.
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(vi)

(vii)

@

(ii)

(iii)

(iv)

w)

All fences, buildings, structures, and encumbrances of any character, except those to be
removed by others, upon or within the limits of the right of way, shall be removed by the
Contractor and carefully placed on the abutting property or otherwise disposed of as indicated
on the drawings or as instructed by the Engineer. Materials so removed, including any
existing drain or culvert pipes, which the Engineer may order salvaged, shall be carefully
removed and shall be the property of the Government.

Where, as a consequence of clearing and grubbing, fill material is required in order to restore
the original ground level, it shall be acceptable fill material which shall be compacted to the
density prescribed for layers at that depth below finished subgrade. Such replacement of
materials shall be considered incidental to clearing and grubbing and shall not be measured
for payment. Acceptable fill material for backfilling depressions or excavations shall include
brick, stone and concrete debris if approved by the Engineer and this material shall be
compacted in layers to achieve stable backfill to the approval of the Engineer.

Disposal of Cleared Material

Saleable timber as designated by the Engineer shall be neatly stored in an approved
accessible place within or near the right of way as directed and shall be trimmed and staked

in accordance with the requirements of the appropriate Government agency to which the
timber belongs.

Unsaleable timber may be used by the Contractor for his own purposes in connection with the
Contract always provided that he has ascertained and complied with the requirements of the
appropriate Government agencies or authorities.

All unsaleable timber except that to be used, and all brushes, stumps, roots, logs and other

refuse from the clearing and grubbing operations shall be burned or be disposed by other
means approved by the Engineer.

In such cases the Contractor will be solely responsible for making the necessary agreements
and for paying the resulting expenses.

Piles of material for burning shall be placed either at or near the centre of the cleared area, or

in adjacent open spaces where no damage to trees, other vegetation and adjacent property
shall oceur.

All burning shall be done in conformance with the regulations and at such times and in such a
manner as to prevent the fire from spreading to areas adjoining the right of way.

Should the clearing and grubbing be done at a time when burning is not permitted, the
Contractor shall pile all material which is to be burned outside the slope lines and, at a time
when bumning is permitted, he shall return such material to the grade and bum it.

At the end of such operations the roadway and adjacent areas shall be left with a neat and
finished appearance. No accumulation of burnt, half burnt or other material shall remain on or
adjacent to the right of way.

201.4 Measurement

Clearing and grubbing will be measured on an area basis by the square metre, on the actual work
done at site. The work of clearing and grubbing at disposal sites, material sites, and borrow pit sites
shall not be paid for.

Any areas occupied by an existing asphalt, concrete or sealed road or otherwise maintained area are
excluded from the designated areas and shall not be included in measurement.
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Removal of trees, including stumps and roots unless otherwise specified, of girth less than 600 mm

and overhanging branches of girth less than 300 mm shall be considered as included in clearing and
grubbing.

Removal of frees including stumps and roots, as well as stumps and roots of previously felled trees of

girth greater than 600 mm, shall be measured in numbers and separately assessed according to the .

size categories given below:

(a) Girth greater than or equal to 600 mm and less than 1,200 mm

(b) Girth greater than or equal to 1,200 mm and less than 2,000 mm

(c) Girth greater than or equal to 2,000 mm

Girth shall be measured at a level of 1.0 m above average ground level, or in case of stumps shorter

than 1.0 m, at the highest level of the stumps.

Overhanging branches of trees of girth greater than 300 mm shall be measured as directed by the
Engineer. The girth shall be the girth of cut.

201.5 Payment

The Contract unit rate specified for the work concerned shall be full compensation for furnishing all

labour, materials, tools, equipment and incidentals necessary to complete all the work required by the
Contract and as directed by the Engineer.

In the case of clearing and grubbing, this shall include removal and disposal of all the resulting
material. In the case of removal of trees and removal of stumps of previously felled trees, this shall
include felling, excavating, backfiling, handling, transporting and disposal.

Pay ltem Description Pay Unit

201(1) Clearing and grubbing square metre
Remove trees:

201(2) Girth 600 to 1,200 mm number

201(3) Girth 1,200 to 2,000 mm number

201(4) Girth over 2,000 mm number
Remove branches:

201(5) Girth 300 to 600 mm number

201(6) Girth 600 to 1,200 mm number

201(7) Girth over 1,200 mm number
Remove stumps:

201(8) Girth 600 to 1,200 mm number

201(9) Girth 1,200 to 2,000 mm number

201(10) Girth over 2,000 mm number
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202 REMOVAL OF EXISTING STRUCTURES
Delete the entire section and substitute the following:

202.1 Description

This work shall consist of dismantling and removing existing culverts, masonry and brickwork
structures, walkways, medians, kerbs and other structures such as guard rails, manholes, catch
basins, inlets and the like which are in place, but interfere with the Works and are not suitable to
remain in place, and salvaging and disposing of the resulting materials. It shall include the demolition,
removal and disposal of buildings or parts thereof necessary to widen the existing right of way where
such has not been undertaken or completed by the Employer or the building owners.

All materials obtained from dismantling shall be the property of the Employer.

Culverts and other structures, which are within the existing right of way and which are designated to
be removed, shall be removed down to the limits and extent specified hereinafter or as shown in the
Drawings or as indicated by the Engineer.

Dismantling and removal operations shall be carried out with such equipment and in such a manner
as to leave undisturbed any adjacent pavement, structures or other items specified to be left in place.
All operations necessary for the removal of any existing structure which might endanger new work
shall be completed prior to the start of the new work.

Dismantling of bridges and parts of bridges for reconstruction, extension, re-decking and so on are
included as separate items in the respective Bills of Quantities and are not included in this item.

202.2 Dismantling of Structures

Structures shall be dismantled carefully and the resulting materials so removed as not to cause any

damage to the serviceable materials to be salvaged, the part of the structure to be retained and any
other properties or structures nearby.

Unless otherwise specified, the superstructure portion of culverts shall be entirely removed and other
parts removed to below the ground level or as necessary depending upon the interference they cause
to the new construction. Removal of overlying or adjacent material if required in connection with the
dismantling of the structures, shall be deemed to be included in this item.

Where existing culverts are to be rehabilitated only such part or parts of the existing structure shall be
removed as are necessary to provide a proper connection to the new work. The connecting edges
shall be cut, chipped and trimmed to the required lines and grades without weakening or damaging
any part of the structure to be retained. Reinforcing bars which are to be left in place so as to project
into new work as dowels or ties shall not be damaged during removal of concrete.

Pipe culverts shall be carefully removed in such a manner as to avoid damage to the pipes.

Masonry and brickwork structures shall be dismantled to the extent shown in the Drawings and as
directed by the Engineer.

All concrete pavements in carriageway designated for removal shall be broken up for ease of removal
and carried to stockpiles at locations designated by the Engineer.

Where existing road signs, kilometre posts, mile posts or guard stones are to be removed they shall
be carefully excavated and removed including breaking of the concrete base. The serviceable
materials shall be transported and stacked at locations approved by the Engineer, and the
unserviceable materials shall be disposed of as directed by the Engineer.
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202.3 Salvaged Materials

Materials which may be used directly in the Permanent Works shall be stockpiled separately from
those which require processing for reuse. The materials selected for processing should be of such
quality as will meet the Specification after breaking, screening and mixing with better quality materials
if necessary. The responsibility of selecting a particular material for processing or incorporating in the
Permanent Works shall lie with the Contractor.

Acceptability of the materials (after processing as the case may be) shall be determined by the

Engineer and only such materials that satisfy the Specification in all respects shall be permitted for
incorporation in the Permanent Works.

The materials failing to satisfy the Specification may be used in the Temporary Works or may be used
in the lower layers of embankments or to fill depressions, stump holes and the like with the approval
of the Engineer. The materials not required by the Contractor for incorporation in the Works, but which
are of use to the Employer, shall be neatly stockpiled as directed by the Engineer.

Structural and reinforcing steel obtained from dismantling existing structures shall not be considered
suitable for use in the Permanent Works and shall be stored in a neat and presentable manner in
locations suitable for loading. Structures or portions thereof which are specified in the Contract for re-
erection, shall be stored in separate stockpiles. Pipe culverts that are removed in good condition shall
be cleaned and neatly stockpiled at points designated by the Engineer.

All the products of dismantling operations which in the opinion of the Engineer cannot be used in the
Works or reused by the Employer shall be disposed of outside the right of way or may be spread in
deep borrow pits, as directed by the Engineer.

The Contractor shall comply with the laws, ordinances, building regulations, etc. as prevailing in Sri
Lanka. Unless otherwise permitted by the Engineer, the Contractor shall furnish, erect and maintain
suitable barricades to prevent personal injury or damage to property.

202.4 Removal of Fences

The work shall consist of removal of fences at locations as instructed by the Engineer. The re-useable
material shall be removed with due care and stacked and stored for re-use. The unusable material
and debris shall be transported and disposed as instructed by the Engineer.

202.5 Backfilling

As instructed by the Engineer, holes and depressions caused by dismantling operations shall be

backfilled with excavated or other approved materials and thoroughly compacted to match
surrounding areas.

202.6 Measurement and Payment

a. Measurement

The required and accepted work of dismantling and removing structures shall be measured as the
cubic metre of structural material in place before demolition. Removal of fences shall be measured
per linear metre.

a. Payment

The Contract unit rate specified for the work concerned shall be full compensation for furnishing all
labour, materials, tools, equipment and incidentals necessary to complete all the work required by the
Contract and as directed by the Engineer.

Payment shall include full compensation for carrying out the operations described including but not
limited to excavation, backfilling of excavations using approved materials, preparing and shaping,
handling, sorting out, salvaging, stockpiling and disposing of material.
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Pay ltem Description Pay Unit
202(1) Dismantle & remove brick structures (Provisional Quantity) cubic metre
202(2) Dismantle & remove rubble masonry structures cubic metre
202(3) Dismantle & remove concrete structures (Provisional Quantity) cubic metre
202(4) Dismantle & remove dress stone masonry structures

(Provisional Quantity) cubic metre
202(5) Remove fencing (Provisional Quantity) metre

300 EARTHWORKS
301 ROADWAY EXCAVATION

Delete the entire section and substitute the fol lowing:

(Attention is drawn to the additional Section 307 for Channel Excavation given herein after
Section 306)

301.1 Description

Roadway excavation shall consist of all the required excavation within the limits of the right of way
except excavation otherwise classified. The work shall include the removal, stockpiling, multiple
handling, hauling and proper utilization in the Works or disposal to spoil tips located by the Contractor
and approved by the Engineer of all excavation materials, and shaping of excavation and preparation
of exposed surfaces of excavation on the entire length of the roadway and approaches, in accordance
with the Specification and the lines, grades, dimensions and cross-sections shown on the Drawings
and as required by the Engineer.

Roadway excavation shall include the following:

(i) All excavated material indicated on the Drawings within the faces of the cross-sections,
excavation of all materials for approach roads, streets, intersections and all other areas but
not including excavation for ditches, channels, berm ditches, drains and flumes.

(ii) All topsoil required to be salvaged within the limits of the roads in accordance with Section 80!
Topsoiling, except under embankment which exceeds 3.0 m in height.

(iii) The excavation, removal and disposal of existing road pavement within the limits of
construction. The removal of structures is covered under Section 202.

(iv) Excavation for removal of slides, breakages and cave-ins.

(v) Excavation for stream and channel diversion except where covered under Section 307.

(vi) Excavation required in cuts below sub grade level or under embankment below the lowest
normal limit of excavation indicated on the Drawings, or below ground line for the removal of
unsuitable material, or below ground line under embankments where benching is required,
or as otherwise instructed.

(vii) Excavation in existing embankments where improvements to sight distance is required.

(viii)  Excavation not specified elsewhere but nonetheless required for a proper execution of the
Works.
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301.2 Classification of Materials

a. Soil Suitable for Fill

Soil suitable for fill shall include all suitable materials excavated in accordance with the Specification
which is not otherwise specified below as hard rock, soft rock, boulders, unsuitable soil, road
pavement excavation, slipped material or subgrade replacement. '

b. Hard Rock

Roadway excavation classified as hard rock shall include only roadway excavation which, in the
judgment of the Engineer, is not practicable without the use of pneumatic tools or drilling and blasting
operations. (Blasting operations are described in Section 306). Hard rock shall not include boulders
less than one cubic metre in size. Hard rock shall not include material which, in the judgement of the
Engineer, can be loosened or excavated with equipment equivalent to that of the following description:

(i) Tractor Unit: Equipment with @ minimum weight of 17 tonnes and net horse power rating of
150 HP or more. The tractor unit is to be in good condition and operated by experienced
personnel skilled in the use of ripping equipment.

The ripper to be attached to the tractor shall be the most efficient parallelogram type

recommended by the tractor or ripper manufacturer. The ripper shall have a single shank in
first class condition with sharpened cutting point.

(ii) Bucket Excavator (backhoe): Equipment able to be fitted with a bucket of maximum size 0.3
cubic metre.

C. Boulders

Boulders shall comprise solid pieces of rock that are weathered on all faces (boulders) that are
between 0.25 m3 and 1.0 m3 in volume. Boulders that exceed the stated volume shall be classified as
Hard Rock. Boulders that are less than the stated volume shall be measured as Unsuitable Soil.

Measurement of boulders will taken as the maximum dimension along the longest axis of the boulder

(length) multiplied by the area of a circle of a circumference equal to the measured girth of the boulder
at its widest point.

d. Unsuitable Soil

Excavation of soil from cuts above subgrade level judged by the Contractor to be unsuitable in
accordance with the Specification for use in the Works and approved as such by the Engineer. No soil
shall be classified as unsuitable without the approval of the Engineer. Such unsuitable soil shall be
excavated and disposed of to spoil tips as instructed by the Engineer.

Normally highly organic clays and silts, peat soils containing excess of roots, grass and other
vegetable matter shall be considered unsuitable. Materials that are soft or unstable merely because

they are too wet or too dry shall not be classified as unsuitable unless otherwise so classified by the
Engineer.

e. Road Pavement Excavation
Excavation of or in the existing road pavement, either manually or mechanically.
f. Slipped Material

Removal of material in slips occurring in areas where the Contractor is not working and where the slip
is judged by the Engineer to be beyond the control of the Contractor. All slipped materials shall be

cleared and disposed of as directed by the Engineer, and shall include debris, earth, vegetation, rock
and boulders.
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g. Subgrade Replacement

Excavation of material below sub grade level in cut areas and below foundation level of embankments
that is judged by the Engineer as unsuitable for the stability of the road pavement or road
embankment or any other part of the Works. Such unsuitable material shall be excavated and
disposed of to spoil tips as instructed by the Engineer. Backfill to the void created by such excavation
shall be with approved material instructed by the Engineer and in a manner approved by the
Engineer. Payment for backfill shall be made as for embankment Type | construction.

h. Prepare Subgrade in Cut Areas

The top 150 mm sub grade layer in cut areas shall be compacted to not less than 95% of the
maximum dry density of the material at a moisture content within 2% of the optimum moisture content
as determined by BS-1377 Test 13 (Modified Procter) or AASHTO T-I80. The degree of compaction
shall be checked by field density measurements (BS-I1377 Test 15) at the rate of one test for every
500 square metres or as instructed by the Engineer. The top of the sub grade layer shall be trimmed
to line and level within the tolerances specified in Section 1601 herein.

301.3 Construction Methods

(a) All roadway excavation and embankment construction shall be performed as specified herein
and in Section 304 herein, and the completed roadway shall conform to the required
alignment, levels, grades and cross sections.

(b) Unless otherwise indicated in the Drawings, excavation in hard rock shall extend a minimum
of 200 mm below the required subgrade level for the entire roadway width and shall be
backfilled and compacted with suitable materials as indicated on the Drawings or as
instructed by the Engineer.

(c) Topsoil encountered in excavation and classified as suitable for re-use shall be removed to
such a depth as the Engineer may direct and be neatly stockpiled. The topsoil so stockpiled
shall be made available for the Works without additional charge. No topsoil shall be disposed
of without prior written approval of the Engineer.

(d) All suitable excavated materials shall be deemed to be used in constructing the roadway.
Unsuitable material and roadway excavation in excess of that needed for executing the Works
shall be known as spoil. Spoil shall be removed and disposed of at designated areas or spoil
tips located by the Contractor and approved by the Engineer in such a manner as to present a
neat appearance and to avoid obstruction to drainage or drainage to any road or road works
or other property. The final condition of spoil tips shall be to the approval of the Engineer.

(e) Unsuitable material shall be excavated below sub grade level in cut and below embankment
foundation level to the depth shown on the Drawings or as instructed by the Engineer. Where
unsuitable material is excavated below the normal sub grade level or below embankment
foundations or for benching under embankments, the excavation shall be backfilled with
material and in a2 manner that conforms with Section 304 herein.

() All slopes shall be finished in a neat and workmanlike manner and to an accuracy appropriate
to the material and care shall be taken that no material is loosened below the required slopes.
Breakages and slides shall be removed and disposed of as instructed.

(@) In cut areas, the top of the sub-grade on which select pavement material is to be placed shall
be trimmed, prepared and compacted to a minimum depth of 150 mm to not less than 95% of

the maximum dry density of the material as determined by BS-1377 Test 13 (Modified
Proctor).
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(h) The surface of the finished sub grade shall be neat and workmanlike and shall have the form,
super-elevation, levels, grades and cross-section as shown on the Drawings. The surface
shall be finished to the specified accuracy to permit the construction of subsequent layers of
material to the thickness, cross-section, surface tolerance and compaction specified in
Section 1601 herein.

i) If the Contractor wishes to obtain material by widening cuts he shall first request permission
from the Engineer and, if permission is granted, widening of cuts will be allowed within the
limits indicated by the Engineer but not beyond the limits of the right of way. Such material
shall be classified as borrow and will not be paid for as excavation. If widening of cuts is

carried out on the order of the Engineer the cut shall be measured and paid for as Roadway
Excavation.

)] Material excavated from the existing carriageway for pavement strengthening and widening,
shall, if suitable, be used either as part of the new subbase layer in the new shoulder and
pavement or in embankment construction as instructed by the Engineer.

(k) All material derived from any excavation required for the Works shall be deemed to be the

property of the Employer and the use of all such materials shall be in accordance with the
Contract and to the approval of the Engineer.

301.4 Measurement and Payment

a. Measurement

Unless otherwise specified, all required and accepted roadway excavation shall be measured in its
original position and the volume determined in cubic metres by the average end area method as
computed from the original and final cross-sections of required and completed work. No allowance

shall be made for bulking or shrinkage. Separate measurements shall be made for each class of
material encountered.

Measurement of rock excavated below subgrade level as required in Section 361.2 herein shall be
computed on the basis of excavation to the specified minimum depth below sub grade level only and
no overbreak shall be included. Interim payment may be made on measured volumes of required
excavation actually executed, before final shaping, provided the Contractor's intention to complete the
work is clear. Excavation for removal of slides, breakages and cave-ins shall not be measured nor

paid for and shall be deemed to be included in the Contractor's rates unless otherwise decided by the
Engineer.

b. Payment

The quantities of roadway excavation measured as specified above will be paid for at the Contract
unit rates per cubic metre for the various types as detailed below. Such rates shall include excavating,
removal, stockpiling, multiple handling, haulage to embankment areas for re-use and satisfactory
disposal of all roadway excavation, to designated spoil tips or to spoil tips located by the Contractor
and approved by the Engineer, for shaping, dressing and completion of all surfaces and for furnishing
all labour, materials, tools, equipment and incidentals necessary to complete the work. The rate for
topsoil shall include stockpiling or disposal as instructed. The rates for excavation of unsuitable
materials exclude backfill, which shall be measured and paid for as embankment Type |, embankment
Type Il, subbase or basecourse as the case may be.

The Contract unit rate specified for the work concemed shall be full compensation for furnishing all
labour, materials, tools, equipment and incidentals necessary to complete the work, including
compaction and trimming to specified tolerances of the top of sub grade as instructed by the
Engineer,
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Pay ltem Description Pay Unit
301(1) Roadway excavation, soil suitable for fill cubic metre
301(2) Roadway excavation, boulders (Provisional Quantity) cubic metre
301(3) Roadway excavation, hard rock (Provisional Quantity) cubic metre
(Normal Balsting)

301(4) Roadway excavation, unsuitable soil cubic metre
301(5) Roadway excavation, subgrade replacement cubic metre
301(6) Road pavement excavation cubic metre
301(7) Prepare subgrade in cut areas square metre
301(8) Roadway excavation , soft rock cubic metre
301(9) Roadway excavation, hard rock (Provisional Quantity) cubic metre

(Control Balsting)

302 EXCAVATION AND BACKFILL OF STRUCTURES

302.1 Description

Add at the end of the sub-section the following:

a. Lined Drains

Excavation for lined drains shall be measured as excavation for structures and shall be measured to
the dimensions of the drain as shown on the Drawings. Casting of concrete against the excavated
earth faces will be permitted subject to the Engineer's approval.

Drains shall be cleared of all debris prior to backfilling and any structural concrete above the top of
bed level of proposed lined drain shall be removed and disposed of as noted in Section 202 herein.
Drains shall be backfilled with suitable material in layers of appropriate thickness as detailed on the
Drawings or as instructed by the Engineer. No separate or extra payment shall be made for backfilling
which shall be deemed to be included in the Contractor's rates.

No extra or separate payment shall be made for over-excavation and there shall be no allowance for
bulking or shrinkage.

302.2 Classification of Materials

Delete this sub-section and substitute the following:

a. Excavated Materials

The classification of excavated material shall be as given in Section 301.2 herein.

b. Backfill Materials

Backfilling shall be with material approved as embankment material Type | or Type . It shall be
obtained from the structure excavation if the material is approved as suitable for backfilling. Any
additional material needed shall be obtained from roadway or borrow excavation unless otherwise
instructed by the Engineer.

In the event the above materials cannot be used owing to adverse weather aggregate base course or
granular material may be used for which specific approval shall be obtained from the Engineer.
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c. Concrete for Foundation Fill

Concrete shall conform to the general requirements of Section 1001 herein. Concrete to be placed
under water shall conform to the requirements of Section 1001.10 herein. Concrete to be used as
foundation fill in dry excavation shall be made with an aggregate and cement conforming to the'
requirements of Section 1001.2 herein and shall be mixed and placed in accordance with Section
1001.8 herein except that minimum cement content shall be 275 kilograms per cubic metre.

d. Foundation Fill Material

Material for foundation fill shall consist of graded sand, gravel or crushed stone as shown in the
Drawings or as instructed by the Engineer.

302.3 Construction Requirements
a. General
Add at the end of the sub-section the following:

After each excavation is completed the Contractor shall notify the Engineer to that effect, and no
bedding material or structure shall be commenced until the Engineer has approved the depth of
excavation and the characteristics of the foundation material.

b. Excavation for Foundation Above Water Table
No change

c. Excavation for Foundation Below Water Table
No change

d. Preparation of Foundation

Add at the end of the sub-section the following:

When, in the opinion of the Engineer, the foundation material is soft, contains organic matter, or is
otherwise unsuitable, the Contractor shall remove the unsuitable material and insert foundation fill
material, sand, rubble or concrete as specified or shown on the Drawings or instructed by the
Engineer. If foundation fill material is instructed it shall be placed and compacted in layers not more
than 200 mm compacted thickness or as instructed by the Engineer. The degree of compaction shall
be the same as for embankment fill. Rubble used shall confirm to Section 1006.2 herein and sand
used shall confirm to Section 1701 Table 2 herein.

e. Backfilling
Add at the end of the sub-section the following:

Where backfilling is required to the same level on more than one side of the structure, it shall be
maintained at heights not differing by more than 400 mm on opposing sides of the structure as
backfilling proceeds, unless otherwise agreed by the Engineer.

3024 Measurement and Payment

a. Measurement

No change
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b. Payment

Delete the last paragraph and substitute the following:

Dewatering, cofferdams, sheetings, shoring and bracing, and all foundation support and their
subsequent removal shall be considered as incidental and included in the rates except for bridges.

Pay ltem Description Pay Unit
302(1) Excavation and backfill for structures with, suitable soil cubic metre
302(2) Excavation and backfill for structures, in unsuitable soil cubic metre
and backfill with suitable material

302(3) Excavation in boulders for structures (Provisional Quantity) cubic metre
302(4) Excavation in hard rock for structures (Provisional Quantity) cubic metre
302(5) Excavation and Backfill for Structures in marshy Soil cubic metre
302(6) Construction of necessary cofferdams ect. Lump sum /PS
302(7) Dewatering Lump sum / PS
302(8) Preparation of base foundation Lump sum / PS

303 BORROW EXCAVATION

Delete the sub-section and substitute the following:
303.1 Description

This section describes and specifies all the work necessary in obtaining borrow materials for work
under the Contract, either from borrow areas inside or outside the right of way, clearing the borrow

site, stripping and disposing of excess overburden, excavating selected materials for use in the Works
and reinstating borrow areas.

The Contractor shall obtain approval of the Engineer in writing for use of borrow material either from
within the right of way or outside the right of way prior to commencing any borrow operation.

The Employer may have identified certain borrow areas outside the right of way which are expected to
provide material in compliance with the Specification. It is the Contractor's responsibility to satisfy
himself that the quantity and quality of material available in such areas meets the requirements of the
Specification for use in the Works. No claims in this respect, nor regarding any licensing
arrangements, shall be considered by the Employer. The Contractor may use any other borrow

source provided that the material supplied complies with the requirements of the Specification for the
use for which it is intended.

The use, depth, location and dimensions of borrow pits within the right of way shall be subject to the
approval of the Engineer. The Contractor will be deemed to have satisfied himself before entering into
the Contract as to the use of borrow pits within the right of way and to have allowed in the rates for the
risk of borrow pits not being permitted in areas of uncertainty. Notwithstanding any general advice
given by the Employer or the Engineer before the submission of bids, borrow pits may be prohibited or
restricted in dimensions and depth by the Engineer for reasons such as the stability or safety of the
road or structures, interference with natural or artificial drainage or irrigation and the like.

Borrow material shall only be used where there is a deficiency of suitable material from roadway or
structure excavation, or for the convenience of the Contractor when he decides after the approval of
the Engineer to spoil suitable excavation material at one location and borrow material to replace it at
another location.
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303.2 Work Requirements

Delete the first paragraph and substitute the following:

Where the Contractor decides to use other borrow sources he shall be responsible for all negotiations
with the owner of land on which his intended borrow areas are situated and these negotiations shall

take place and be conducted to the satisfaction of both parties and confirmed in writing prior to the °

opening up of the borrow area. The Contractor shall be responsible for compensation to the owners
directly in respect of royalties or loss of crops or any other compensation to which the owner is
entitled and for any legal consequences arising from the borrow operation.

Whenever the Contractor elects to obtain material from a borrow area after written approval from the
Engineer he shall excavate the necessary trial holes, take such samples and perform or have such
tests performed as are deemed necessary by the Engineer. The Contractor shall submit the results to
the Engineer in sufficient detail to satisfy him that the quality and quantity of the material available in
the proposed borrow area are acceptable for the intended use, all at the Contractor's own expense.
Permission to use any borrow material, including its suitability, shall be obtained in writing from the
Engineer before execution of the work. It is the responsibility of the Contractor to submit a request for
tests at least 21 days prior to the day the Contractor intends to remove material from the borrow area.

The Contractor shall exercise all reasonable care to avoid contamination of approved material by the

inclusion of clayey or otherwise unsuitable material from the floor of the borrow pit, from overburden
or from unsuitable layers.

The material in borrow pits shall be blasted, ripped and excavated in a manner that will ensure the
effective breaking down of the material in the borrow pit before it is loaded. Rippable material which
tends to break into large blocks shall be cross-ripped. During loading, hard oversize material which
will not break down during processing on the road shall be excluded or removed during spreading.

The Contractor shall be responsible for obtaining permission of the relevant Local Authorities in
writing for the use of borrow areas and access roads for haulage of borrowed material.

303.3 Measurement and Payment

Delete the sub-section and substitute the following:
a. Measurement

Borrow shall not be measured.

b. Payment

No payment will be made to the Contractor for borrow but shall be deemed to be included in the
Contractor’s rate for Embankment Construction. Payment under the items of the work in which the
borrow material is placed shall be full compensation for the cost of searching for and finding borrow
pits, for acquiring the right to occupy the sites and extract material, for the cost of any negotiations in
connection with borrow pits, for the cost of obtaining right of access, for the cost of establishing and
maintaining access, for any fees, licenses or royalties in connection with borrow pits, for clearing,
grubbing, sloping, draining, and cleaning up of pits, for furnishing, excavation and hauling material
from borrow pits and for all labour materials, tools, equipment and incidentals necessary to complete
the work.
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304 EMBANKMENT CONSTRUCTION

304.1 Description
No change

304.2 Materials
Add at the end of sub-section the following:

All materials which are deposited in place prior to compaction shall confirm to Section 1708.1 herein
and shall be evenly spread over the whole of the designated area for the layer concerned and in such

quantity that the thickness of anyone layer, when measured after compaction, shall comply with the
requirements specified.

Any new layer less than 75 mm in compacted thickness shall be bonded to the previous layer by
scarifying the previous layer to a depth not less than 25 mm or to such greater depth so that the total

compacted thickness of the new layer plus the scarified portion of the previous layer will not be less
than 100 mm.

304.3 Construction Requirements

a. Sources of Supply of Embankment Material
No change

b. Setting Out
No change

c. Removal of Topsaoil
Delete this sub-section and substitute the following:

Where the height of embankment fill is more than 500 mm and less than 3.0 m, the topsoil shall be
removed as described in Section 201 herein. Topsoil shall also be removed under embankments
whose height is greater than 3.0 m and where topsoil is required in other locations or on the
instructions of the Engineer. If the in-situ material conforms to Type Il embankment material it shall be
compacted to a minimum depth of 150 mm to not less than 95% of the maximum dry density of the
material at moisture content within 2% of the predetermined optimum moisture content as determined
by BS-1377 Test 13 (Modified Procter) or AASHTO T-180. The degree of compaction shall be checked
by field density measurements (BS-1377 Test 15) at the rate of one test for every 500 square metres
or as instructed by the Engineer.

Where the height of embankment fill is less 500 mm or where the road is in cutting, the topsoil shall
be removed as described in Section 201 herein. If the in-situ material conforms to Type | embankment
material, it shall be compacted to a minimum depth of 150 mm below formation level, or to such depth
as instructed by the Engineer, to not less than 95% of the maximum dry density of the material at
moisture content within 2% of the predetermined optimum moisture content as determined by BS1377
Test 13 (Modified Procter) or AASHTO T-I80. The degree of compaction shall be checked by field
density measurements (BS-1377 Test 15) at the rate of one test for every 500 square metres or as
instructed by the Engineer.

d. Placing and Compaction of Embankment Material
Delete this sub-section and substitute the following:

The material placed on the road bed shall be thoroughly broken down throughout the layer by means
of equipment suitable for this purpose. During such processing the layer shall be frequently bladed
using a grader to bring oversize material to the surface to facilitate breaking down.
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The material shall be broken down to a size not exceeding 70% of the compacted layer thickness.
The compacted thickness of the layers will be dependent upon the size to which the material can be
broken down by the technique used but shall in general not be greater than 225 mm.

In order that layer thicknesses are not dictated by the presence of isolated larger rocks or stones, the
Engineer shall instruct that the material which cannot be broken down to the size generally achievable
for the rest of the material in the layer be removed from the embankment.

Any water required before material is compacted shall be added to the material in successive
applications by means of water bow47sers fitted with sprinkler bars or by means of pressure
distributors all capable of applying the water evenly and uniformly over the area concerned.

The water shall be thoroughly mixed with the material to be compacted by means of motor graders or
other suitable equipment. Mixing shall continue until the required amount of water has been added
and until a uniform mixture is obtained. Compaction may proceed when the moisture content of the
uncompacted layer is within 2% of the predetermined optimum moisture content.

If the material is too wet it shall be dried by aeration and if it is too dry the material shall be sufficiently
watered prior to compaction.

Compaction shall be carried out as a continuous operation covering the full width of the layer
concerned and the length of any section of a layer being compacted shall, wherever possible, be not

less than 150 metres nor more than can be properly compacted with the available equipment before
drying out.

The types of compaction equipment to be used and the amount of rolling to be done shall be such as
to ensure that specified densities are obtained without damage to the underlying layers or to
structures. During compaction the layer shall be maintained to the required shape and cross section
and all holes filled and ruts and laminations shall be removed.

The Engineer may permit thicker layers than as specified above to be constructed, provided that he is
satisfied that the specified densities can be obtained throughout the full depth of each layer and that
the layers will be uniformly compacted by using equipment specifically suited to this purpose.

Fill shall be placed in successive layers whose planes are parallel to the final road surface, wherever
this is practicable, and the construction of tapered layers shall be restricted to the bottom layers of fill

where it may be unavoidable due to cross fall, tapering out of fills or super elevation of the final road
surface.

Each successive layer shall be placed only after the previous layer has been tested and found
satisfactory as specified in Section 304.3(e) herein.

Rolling shall commence at the edges of the layer and proceed towards the centre except at super
elevated sections where the rolling shall commence at the lower edge and proceed towards the higher
edge. If at any time after compaction the layer is damaged by drying out or is damaged by rain, it shall
be scarified, and re compacted to the requirements of the specifications at the Contractor's expense
and to the approval of the Engineer.

The Contractor shall ensure that oversize material be disposed of or utilized elsewhere in the
construction of the Works. The Contractor shall exercise all reasonable care to avoid bringing onto the
road material which cannot be broken down to the required size by processing on the road. This shall
be avoided by proper selection in excavation in cut or in borrow. In cut such material shall be

taken directly to spoil or shall be utilized as instructed by the Engineer.
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Unless otherwise specified, the top 500 mm of the embankment shall be constructed using Type |

material and the lower layers of the embankment shall be constructed using Type Il material, as
specified in Section 1708.1 herein.

e. Degree of Compaction of Embankment Fills
Delete this sub-section and substitute the following:

The top 150 mm layer of the embankment shall be compacted to not less than 95% of the maximum
dry density of the material at a moisture content within 2% of the optimum moisture content as
determined by BS-1377 Test 13 (Modified Procter) or AASHTO T-180. The degree of compaction
shall be checked by field density measurements (BS-1377 Test 15) at the rate of one test for every
500 square metres or as instructed by the Engineer. The top of the layer shall be trimmed to line and
level within the tolerances specified in Section 1601 herein.

The remainder of the embankment shall be compacted to not less than 95% of the maximum dry
density of the material at a moisture content within 2% of the optimum moisture content as determined
by BS1377 Test 13 (Modified Procter) or AASHTO T-180. The degree of compaction shall be checked
by field density measurements (BS-13 77 Test 15) at the rate specified in Section 1602 herein.

f. Drainage and Protection of Embankments
Add at the end of sub-section the following:

All permanent drains shall be constructed at the earliest opportunity, along with any temporary drains

that may be necessary to protect the road embankment, and they shall be maintained in working
condition throughout the construction period.

Side drains discharging from cuts and all other drains shall be constructed in such a way that damage
to embankment by erosion is avoided.

g. Finishing Operations
In the second paragraph delete the text "Where specified”

h. Quality Control
Delete this sub-section. Refer to "Degree of Compaction of Embankment Fills" above.

i Not used

j- Embankment Construction under Special Conditions

(i Widening Existing Embankments
Delete this sub-section and substitute the following :

Where existing embankments are to be widened, adequate bonding between the old and the new
embankment shall be established by removing the topsoil and benching into the existing slope face in

vertical and horizontal faces (including rock) as shown on the Drawings, and the embankment built in
successive layers.

(i) Embankment on hill slopes
No change

(iii) Embankment over existing paved surfaces
No change

(iv) Embankment around structures
No change
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v)

(@

(b)

3044

b.

Embankment Construction over Soft Ground
Delete this sub-section and substitute the following:

Construction below the water table - Rockfill under water on top of geofabric :

Where embankment is to be constructed from below the water table level, rockfill shall be
deposited in successive layers of a thickness determined by the size of rock and depth of
water, to be height of 300 mm above the highest water level. Each layer shall be constructed
starting at one end of the embankment under construction and placing the rock by means of a
bulldozer in such a manner that the larger rock shall be placed on geofabric which has been
laid out and pegged in position, and the spaces between the layer stones filled with finer
material to form a dense interlocking and stable layer. The maximum size of rock shall be 250
mm. The rockfill shall be blinded with a layer of 40 mm graded aggregate sufficient to fill all
voids in the upper layer of the rockfill. Rockfill shall be compacted by heavy vibratory rollers
until there is no visible movement of the rockfill under the equipment.

Construction above the water table - Pioneer layer on soft unstable ground on geofabric :

Where embankment fill is to be constructed over very wet or soft ground that displays
excessive movement under normal compaction equipment and haulage trucks, thereby
precluding the effective compaction of the bottom layer, the Engineer may direct that a
pioneer layer be constructed on the unstable ground. This layer shall be constructed over
geofabric which has been laid out and pegged, by end dumping and spreading successive
loads of suitable rockfill or granular material in a uniform layer of thickness sufficient to
provide a stable working platform for the construction of further embankment layers which
shall be compacted to a controlled density. Light hauling equipment shall be used to place the
material, and the layer shall be compacted by the use of compaction equipment that will
provide the most effective compaction without over-stressing the roadbed. Pioneer layers
need not be compacted to a controlled density.

The compacted volume of material used may be determined on the basis 70% of the loose
volume in trucks as an alternative to taking cross sections before and after construction.

Pioneer layers shall be paid for under the appropriate embankment construction rate.
Measurement and Payment

Measurement
No change

Payment

Add the following at the end of sub-paragraph (vii):

(vii) Compaction and trimming to line and level of the sub grade layer.

Pay items and pay units shall be as follows:

Pay item Description Pay Unit

304(1) Trim, level and compact original ground square metre
304(2) Embankment construction, Type | cubic metre
304(3) Embankment construction, Type Il cubic metre
304(4) Boulder packing for soft ground treatment cubic metre
304(5) Embankment construction, Type 1 with available suitable soil  cubic metre
304(6) Embankment construction, Type Il with available suitable soil  cubic metre
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305 TRENCH EXCAVATION FOR UTILITY SERVICES
No change
308 EXPLOSIVES AND BLASTING OPERATIONS

No change

307 CHANNEL EXCAVATION

307.1 Description

This work consist of excavation for all channels, drains, ditches and the like both inside and outside
the right of way where shown on the drawings or as instructed by the Engineer. The work shall include
the proper utilisation and hauling or disposal of all excavated materials, backfilling where required,
constructing, shaping and finishing all earthwork involved in conformity with the required alignment,
levels, grades and cross-sections.

All drainage works in any section shall be constructed to the satisfaction of the Engineer before
approval is given to commence pavement operations.

307.2 Classification of Materials

Materials excavated shall be classified as noted in Section 301.2 herein.

307.3 Construction Methods

All materials suitable for embankment construction removed from excavations shall be deemed to be
used in the formation of embankments. Only material in excess of that required for execution of the
Works shall be disposed of as instructed by the Engineer.

Material deemed not suitable for embankment or topsoil shall be disposed of at designated locations

or to spoil tips located by the Contractor and approved by the Engineer or as instructed by the
Engineer.

The channels, drains, ditches and the like shall be excavated to the alignment, levels, grades and
cross sections, required on the Drawings or as instructed by the Engineer. Any excavation beyond the
limits required shall not be paid for.

Clearing, cleaning and de silting of culverts shall be paid for under Section 1303 herein.
307.4 Measurement and Payment
a. Measurement

Channel or unlined drain excavation shall be measured as channel excavation and classified in
accordance with Section 301.2 herein.

Quantities of channel excavation shall be measured in cubic metres determined by the average end
area method computed from the original and the final cross-sections of the authorised and completed
excavations. No allowance shall be made for bulking and shrinkage.

b. Payment

The payment shall be full compensation for all excavation, dewatering, backfilling where required,
multiple handling, hauling and otherwise properly using and disposing of materials in spoil tips, for
establishing and maintaining access to channels and for all labour, materials, tools, equipment and
incidentals.
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Pay ltem Description Pay Unit

307(1) Channel excavation, soil suitable for fill cubic metre
307(2) Channel excavation, boulders (Provisional Quantity) cubic metre
307(3) Channel excavation, hard rock (Provisional Quantity) cubic metre
307(4) Channel excavation, unsuitable soil cubic metre
307(5) Channel excavation, Soft Rock cubic metre

400 SUBBASES, BASES AND SHOULDERS
401  SOIL SUBBASES

Delete the heading and replace with:

401 SUBBASES

4011 Description
Delete this sub-section and substitute the following:

This work shall consist of placing and compacting of subbase material in layers on an existing
pavement or prepared sub grade in accordance with lines, levels, grades, dimensions and cross-
sections shown on the Drawings and as instructed by the Engineer.

401.2 Materials
Delete this sub-section and substitute the following:

The material shall be obtained from approved sources in borrow or cut or from such other sources of
supply as may be specified or approved for use from time to time. The material used shall be
aggregate, natural soil, or material obtained by blending two or more soils or by blending soil and
sand or soil and crusher dust. Such blending is referred to as mechanical stabilisation.

The Contractor's attention is drawn to the scarcity of naturally occurring subbase material and he shall
make due allowance for mixing of materials in mechanical stabilisation in accordance with Section
401.3 herein.

Material for subbase shall be as specified in Section 1708.2 herein.
401.3 Mechanical Stabilization (blending)
No change

401.4 Construction Requirements

a. Preliminaries
No change
b. Placing and Compaction of Subbase Material

Add the following:

The subbase shall be constructed after checking that the underlying layer conforms to the specified
requirements and has been approved by the Engineer. Immediately before placing the material, the
underlying layer shall be checked by the Contractor for any damage or deficiencies, which shall be
made good as instructed by the Engineer.
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The subbase material shall be placed, spread, broken down, watered and compacted and oversize
material shall be removed all in accordance with the requirements of the specifications. There shall be
no separate payment for removal of oversize material.

All materials which are deposited in place prior to compaction shall be evenly spread over the whole
of the designated area for the layer concemned and in such quantity that the thickness of anyone layer,
when measured after compaction, shall comply with the requirements specified.

Any water required before material is compacted shall be added to the material in successive
applications by means of water bowsers fitted with sprinkler bars or by means of pressure distributors
all capable of applying the water evenly and uniformly over the area concerned.

The water shall be thoroughly mixed with the material to be compacted by means of motor graders or
other suitable equipment. Mixing shall continue until the required amount of water has been added
and a uniform homogeneous mixture is obtained. Thereafter compaction may proceed.

The field moisture content shall be within 2% of the predetermined optimum moisture content at the
time of compaction. If the material is too wet it shall be dried by aeration and if it is too dry the material
shall be sufficiently watered prior to compaction.

Where an existing subbase layer is to be improved by the addition of a layer of material less than 100
mm thick, the existing surface shall be scarified to a depth instructed by the Engineer, mixed with the
imported material to form a homogeneous layer of minimum depth 100 mm, recompacted to the dry
density specified for the layer and formed to the lines and levels shown on the Drawings or as
instructed by the Engineer.

Where a subbase is to be laid over an existing pavement, the existing pavement shall be fully
scarified to enable the existing bituminous layer and aggregate greater than 100 mm in size to be
removed. In removing the bituminous layer the Contractor shall ensure that as much of the adhering

existing aggregate as possible is dislodged and left remaining to be mixed with the subbase to be
added.

Where instructed by the Engineer, existing material considered of poor quality shall be removed and
disposed of. Extra subbase material shall then be added to the existing pavement material and
thoroughly mixed either in place or alongside the area to be strengthened. Compaction and surface
finish shall be carried out as specified in Section 401 herein.

DGAB work may also be carried out in areas where earth sub base work is difficult to be carried out
owing to wet conditions/ inclement weather. The Engineer’s written approval shall be obtained before
commencement of work under this option.

c. Degree of Compaction of Subbase

Delete this sub-section and substitute the following:

The subbase shall be compacted to not less than 98% of the maximum dry density of the material as
determined by BS-1377 Test 13 (Modified Proctor) or AASHTO T-180.

d. Quality Control

Delete this sub-section and substitute the following:

The quality control of material and work shall be carried out in accordance with Section 1601 herein.
The degree of compaction shall be checked by field density measurements (BS-1377 Test 15) at the
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rate of one test for every 500 square metres subject to a minimum of two tests for any completed
section of work or as instructed by the Engineer.

e. Finishing Operations
No change
£ Protection of Subbase

Delete this sub-section and substitute the following:

The Contractor shall protect and maintain the subbase at his own expense. Maintenance shall include
the immediate repair of any damage or defects which may occur and shall be repeated as often as is
necessary to keep the subbase continuously intact. Repairs shall be done in such a manner that will

ensure restoration to an even and uniform surface and may involve scarifying, watering and re-
compacting.

401.5 Measurement and Payment
a. Measurement

Delete this sub-section and substitute the following:
Subbase shall be measured by the cubic metres of material compacted in place and accepted.
Measurement shall be based on the cross-section of the subbase shown in the Drawings and the
actual length measured horizontally along the centreline of the surface of the road or, in case of edge
widening, along the centreline of the widened section.

b. Payment
Delete after paragraph three and insert the following:

The payment for subbase will be based on the Contract unit rate for the completed work of the
subbase which shall include full compensation for providing all materials labour, tools, equipment and
incidentals necessary to carry out the construction works in accordance with the Specification.

Pay ltem Description Pay Unit

401(1) Sub base as compacted in position cubic metre

402  STABILIZED SOIL SUB-BASES AND BASES

Delete sub section 402.3 Construction Requirements and replace with the following:
402.3 Construction Requirements
(a) General

Stabilized soil subbase and bases shall be constructed by the stationary plant method unless
otherwise specified and approved by the Engineer.

(b) Quantity of Stabilizer in the Mix
The quantity of lime or cement to be added to the soil shall be that specified in the contract or as

directed by the Engineer based on laboratory tests depending on the strength requirements of the
stabilized mixes and shall not exceed 5% and 8% respectively, unless otherwise specified.
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(c) Strength Requirements of Stabilized Soil

The strength of lime and cement stabilized soils shall be measured in terms of the CBR of the
material at 98% maximum dry density obtained by the modified compaction test BS-1377 Test 13
or AASHTO T-180. The CBR value shall be determined by the CBR test as specified in section
1804. The samples shall be tested for the CBR value seven days after casting which period shall
include three days of moisture curing and four days soaking in water.

The CBR value required shall be specified in the contract or by the Engineer depending on
whether the stabilized material is to be used as a subbase or base. In the case of subbase the
CBR shall not be less than 30 % and in the case of bases the CBR shall not be less than 80%.

(d) Mixing of Soil, Stabilizer and Water

Equipment, tools, machines used in the performance of the stabilized subbase, base shall be

subject to the approval of the Engineer and shall be maintained in satisfactory working condition
at all times.

The soil, stabilizer and water shall be mixed at an approved central mixing plant by either
continuous-flow or batch type mixer.

The mixing plant shall be of approved type, coordinated and operated so as to produce a mixture
within mix design requirements and shall be of sufficient capacity.

The plant shall be equipped with feeding and metering devices that add the materials — soil,
stabilizer and water - into the mixer in specified quantities. The plant shall be capable of

pulverizing the soil adequately and mixing the materials thoroughly and sufficiently to obtain a
uniform mixture.

(e) Transporting, Placing and Compaction of Stabilized Soil Mixture

The mixture shall be transported to paving area in trucks or other approved equipments having
clean bed.

The mixture shall be placed on moist subgrade/or subbase without segregation at a rate that will

produce a uniform compacted layer confirming to the required grade and cross-section using a
suitable spreader.

The stabilized soil mix shall be compacted at or near the optimum moisture content using a 8-10
tonne smooth wheeled roller or any other roller approved by the Engineer.

The moisture content of the material shall be checked at the time of compaction at the frequency
specified in Table 1602 — 1 or as directed by the Engineer.

The rolling shall commence at the edges and proceed towards the center longitudinally except at
super elevated sections, where the rolling shall commence at the lower edge and proceed
towards the higher edge.

In the case of cement stabilized mixes, care shall be taken to complete the rolling within 1 %
hours on addition of water or such smaller period as directed by the Engineer.

(f) Degree of Compaction of Stabilized Subbase and Base

The stabilized soil subbases and bases shall be compacted to not less than 98% of the maximum
dry density of the material as determined by BS-1377 Test 13or AASHTO T-180.

(g) Quality Control

The quality control of material and work shall be carried out in accordance with Section 1601
herein. The degree of compaction shall be checked by field density measurements (BS-1377 Test
15) at the rate of one test for every 500 square meters subject to a minimum of two tests for any
completed section of work or as instructed by the Engineer.
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(h) Finishing Operations

The compacted subbase or base shall be finished to levels, grades and cross sections shown on
the drawings or as directed by the Engineer, subject to the requirements of section 1601.

(i) Curing and Protection

The stabilized subbase or base shall be cured by keeping the surface continuously moist by the
contractor by either sprinkling water at frequent intervals or by other approved means for a period
of seven days or for a period specified by the Engineer. .

Until the construction of the subsequent pavement layers or surfacing the contractors shall protect
the stabilized subbase or base from damage caused either by storm water or by traffic or by any
other means. Any damage caused shall be made good and where such damage may be
attributed to the negligence of the contractor the repair shall be at his own expense.

403  SINGLE SIZED AGGREGATE BASES
No change

404 WATER BOUND AND DRY BOUND MACADAM BASES
No change

405 DENSE GRADED AGGREGATE BASES
Delete the entire section and substitute the following:

405.1 Description

This work shall consist of providing a dense graded aggregate base, on a prepared subbase or
existing paved surface, in accordance with the Specifications and to the lines, levels, dimensions and
cross sections shown in the Drawings.

405.2 Materials

The aggregate shall be graded crushed rock of nominal size 37.5 mm, conforming to the general
requirements of Section 1701.3(a) herein and grading requirements of Table 1701-5 of Section
1701.3 (b) herein.

The aggregate shall be derived from a parent rock that is hard, sound, durable and unweathered. It
shall consist of hard durable particles of fragmented rock from a quarry approved by the Engineer,
and shall be free of dust, organic matter, clay and silt or any other deleterious matter. The crushed
stone shall preferably non-plastic, and in no case shall the Pl exceed 6%. The minimum soaked CBR
value of material in the base course shall not be less than 80% at the specified insitu density.

4053 Construction Requirements
a. Preparation of Existing Surface

Where the basecourse is to be laid over a prepared subbase, the surface shall be brushed free of
dust and extraneous matter and, when instructed by the Engineer, watered before laying the
basecourse.

Where the basecourse is laid over an existing bituminous pavement, the surface shall be lightly
scarified or punctured to permit drainage through the surface where, in the opinion of the Engineer,
the surface shape is not adequately crowned, and cleaned of any scarified material before laying the
basecourse. During this operation the Contractor shall not damage the underlying pavement layer.
Any damage to the existing underlying layer which results due to careless scarification shall be
rectified forthwith by the Contractor to the approval of the Engineer at the Contractor's own cost.
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b. Spreading and Rolling

The basecourse shall be spread uniformly and without segregation over the prepared surface of an
underlying layer which complies with the specified requirements for the layer concerned, or over the
surfacing of an existing pavement, and in quantities sufficient to ensure that after compaction the

completed layer will comply with all requirements of layer thickness, levels, cross-section and density. .

Aggregate shall be spread such that the minimum thickness of each layer after compaction shall be
not less than 100 mm. The maximum thickness will depend on the type of compaction equipment
used and on the specified layer thickness but shall not normally exceed 200 mm compacted thickness
unless otherwise agreed or instructed by the Engineer.

In order to minimize segregation, the basecourse shall be kept wet during transport and spreading.
The dumps of material shall be spread out to a flat-surfaced layer with a thickness suitable for mixing.
Thereafter the required amount of water shall be added and the material thoroughly mixed with a
motor grader or other suitable approved means until a uniform homogeneous mixture is achieved.
The required amount of water and moisture content shall be determined by carrying out field trials but
shall normally be within 2% of the predetermined optimum moisture content at the time of compaction.
The material deposited on the prepared existing surface may be spread and shaped by any method
which will not cause the segregation of coarse and fine particles. The Contractor shall ensure that
joints in consecutive pavement layers do not coincide. All areas of segregated coarse and fine
material shall be corrected by re-mixing or removing and replacing with well graded material to the
approval of the Engineer. The basecourse material shall be compacted using approved vibratory

compaction equipment whose vibrators shall function correctly in accordance with the manufacturer's
instructions.

After mixing the material shall be graded to achieve the specified thickness with due allowance made
for decrease in thickness due to compaction such that after compaction the surface of the aggregate
base is within the specified level tolerance. The material shall then be thoroughly compacted by
means of approved equipment so that the specified density is obtained throughout the whole layer.

The rolling shall be carried out by a series of overlapping longitudinal passes working from the edge
towards the centre, except on superelevated sections where the rolling shall proceed from the lower
edge to the higher edge.

The finally compacted layer shall be firm and stable with a closely knit mosaic like surface texture of
exposed aggregate free from surface laminations, portions exhibiting segregation of the fine and
coarse aggregates, corrugations or other defects that may be detrimental to the performance of the
layer. The surface shall be brushed to ensure a surface free from excess fines and loose aggregate.

Where, in the opinion of the Engineer, the completed surface of the base is unacceptable, the surface
shall be rectified in a manner approved by the Engineer.

The aggregate base shall be compacted to not less than 98% of the maximum dry density of the
material as determined by BS-1377 Test 13 (Modified Praoctor) or AASHTO T-180.

c. Field Density Testing

The degree of compaction shall be checked by field density measurements (BS-1377 Test 15 or
AASHTO T -191) at the rate of one test for every 500 square metres subject to a minimum of two
tests for each section or as directed by the Engineer.

d. Finishing Operations and Quality Control

The dense graded aggregate base shall be finished to the requirements of Section 1601.The control

on the quality of materials and works shall be exercised in accordance with the Section 1602.

On completion of the base the Contractor shall remove all windrows to facilitate proper drainage of the
finished surface.
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e. Aftercare

The Centractor shall protect and maintain the completed base layer at his own expense until the
surfacing is applied. Maintenance shall include the immediate repair of any damage or defects which
may occur and shall be repeated as often as is necessary to keep the layer continuously intact and in
good condition. Repairs shall be done in such a manner that will ensure restoration to an even and
uniform surface. Traffic shall not be allowed directly on any unprimed base layer unless instructed or
authorized by the Engineer.

The completed base shall be primed as soon as possible after approval from the Engineer.

405.4 Measurement and Payment
a. Measurement

Dense graded base shall be measured by the cubic metres of material compacted in place and
accepted. Measurement shall be based on the cross-section of the base shown in the Drawings and
the actual length measured horizontally along the centre line of the surface of the road or, in case of
edge widening, along the centre line of the widened section.

b. Payment

Payment will be based on the Contract unit rate for the completed work of the dense graded base
which shall include full compensation for providing all materials, labour, tools equipment and
incidentals necessary to carry out the construction works to the Specification, and shall include light
scarification of the existing road surface where such is directed by the Engineer.

* Pay ltem Description Pay Unit

405(1) Dense graded aggregate base cubic metre

406 PENETRATION MACADAM BASES
No change

407 BITUMEN BOUND BASES
No change

408 RECONSTRUCTION OF AGGREGATE BASES

Delete the heading and replace with:

408 RECONSTRUCTION OF EXISTING PAVEMENT
Delete the entire section and substitute the following:

408.1 Description

This work consists of the reconstruction of the existing bitumen surfaced pavement which requires

strengthening and/or reshaping generally in confined areas, in patches or at locations instructed by
the Engineer.

Work shall be carried out by scarifying the existing pavement to the depth instructed by the Engineer,
addition of approved imported aggregate and thorough mixing with existing pavement material by
grader or by hand or other approved methods in to ensure an unsegregated, homogeneous material.

408.2 Materials

Material for the reconstruction of existing pavements shall be aggregates which conform to the single
sized aggregates or the graded aggregates as shown in Tables 1701.4 and 1701.5 of Section
1701.3(b) herein or as instructed by the Engineer.
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The aggregate shall consist of hard durable particles of fragmented rock from a quarry approved by
the Engineer, and shall be free of dust, organic matter, clay and silt or any other deleterious matter.

408.3 Construction Requirements
a. Reconstruction of Existing Pavement

The existing pavement shall be sufficiently scarified to enable the existing bituminous layer to be
removed. In removing the bituminous layer the Contractor shall ensure that as much of the adhering

existing aggregate as possible is dislodged and left remaining to be mixed with the aggregate to be
added.

Where instructed by the Engineer, existing material considered of poor quality shall be removed and
disposed of. Extra aggregate shall then be added to the existing pavement material and thoroughly
mixed either in place or alongside the area to be strengthened. Compaction and surface finish shall
be carried out as specified in Section 405 herein. Where graded aggregate of 37.5 mm maximum size
is used, the added aggregate shall be in such quantities that after compaction there shall be a
minimum aggregate thickness at any place of 100 mm and the maximum compacted thickness shall
not exceed 150 mm unless otherwise specified or agreed by the Engineer.

Once mixed the material shall be compacted to not less than 98% of the maximum dry density of the
material as determined by BS-1377 Test 13 (Modified Proctor) or AASHTO T-180. :

b. Field Density Testing

The degree of compaction shall be checked by field density measurements (BS-1377 Test 15 or
AASHTO T -191) at the rate of one test for every 100 square metres.

c. Finishing Operations and Quality Control

The reconstructed pavement shall be finished to the requirements of Section 1601 herein.
The quality of the material shall be controlled in accordance with Section 1602 herein.

d. Aftercare

The Contractor shall protect and maintain the completed pavement layer at his own expense until the
following layer is applied. Maintenance shall include the immediate repair of any damage or defects
which may occur and shall be repeated as often as is necessary to keep the layer continuously intact

and in good condition. Repairs shall be done in such a manner that will ensure restoration to an even
and uniform surface.

408.4 Measurement and Payment
a. Measurement

The reconstructed aggregate layer shall be measured by the cubic metres of material compacted in

place and accepted by the Engineer. Measurement shall be based on the dimensions as instructed by
the Engineer.

Scarifying and removal of bituminous pieces shall be measured in square metres of surface area.
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b. Payment

The payment will be based on the Contract unit rate for the completed work of the reconstructed layer
which shall include full compensation for providing all materials other than those specified in the

Payment Item, labour, tools, equipment and incidentals necessary to carry out the construction works
to the Specification.

Pay Item Description Pay Unit
408(1) Scarify and remove existing bitumen layer square metre
408(2) Reconstruction using graded aggregate base cubic metre

409  SHOULDER CONSTRUCTION

Delete the heading and substitute the following:

409 SHOULDERS

409.1 Description
No change

409.2 Materials
Add the following as item (jii) at the end of item (ii).

The aggregate shall be graded crushed rock of nominal size 37.5 mm, conforming to the general

requirements of Section 1701.3(a) herein and grading requirements of Table 1701-5 of Section
1701.3 (b) herein.

409.3 Construction Requirements

a. General
No change
b. Placing and Compaction of Shoulder Material

Delete the last paragraph and substitute the following:

Where shoulder filter drains are to be constructed, unless otherwise instructed by the Engineer each
shall comprise a 200 mm wide x 200 mm deep excavation into the completed and compacted earthen
shoulder, the excavation being backfilled with 150 mm deep layer of porous material wrapped in
geotextile on all four sides and both ends, topped off with 50 mm of compacted earthen shoulder
material. The porous material shall conform to the requirements of Section 1708.8 herein unless
otherwise directed by the Engineer. The geotextile wrapping shall conform to Section 1710 herein.

c. Degree of Compaction of Shoulders
No change

d. Quality Control
No change

e. Finishing Operations
No change

Construction requirements for dense graded aggregate shoulder are similar to the construction
requirements for dense graded aggregate base given in Clause 405.3, herein.
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409.4 Measurement and Payment

Delete this sub-section and substitute the following:

a. Measurement

Earthen and dense graded aggregate shoulder construction shall be measured in cubic metres as the
completed and approved work based on the lines, levels and dimensions in the Drawings.

The construction of shoulder filter drains shall be measured as trench excavation, the supply and
placing of geotextile, including an adequate overlap, the supply, placing and compaction of porous
material based on the lines, levels and dimensions in the Drawings or as instructed by the Engineer.

b. Payment

The payment will be based on the Contract unit rate for the completed work which shall include full
compensation for providing all materials, labour, tools, equipment and incidentals necessary to carry
out the construction works to the Specification. There shall be no separate measurement for topping
off shoulder filter drains with shoulder material, nor for tidying up after the construction of such drains.

Pay Item Description Pay Unit
409 (1) Earthen shoulder as compacted in position cubic metre
409 (2) Dense graded aggregate shoulder as compacted in position cubic metre
408 (3) Trench excavation for cross shoulder drain cubic metre
409 (4) Porous material for cross shoulder drain cubic metre
1710 (1) Geotextile for cross shoulder drain square metre

500 SURFACE APPLICATIONS, SURFACE DRESSING AND SURFACING
Delete the heading and substitute the following:

500 SURFACE APPLICATIONS
501  PRIME COAT

501.1 Description
No change

501.2 Materials

Delete this sub-section and substitute the following:
a. Prime Material

The prime coat shall consist of medium curing cutback bitumen (25-45% cutback) complying with
Section 1702.1 herein from a source approved by the Engineer, or a medium curing cutback bitumen
MC-30, MC- 70 or MC-250 complying with Section 1702.2 herein from a source approved by the
Engineer. The application rate of cutback bitumen and percentage of cutback to be used shall be
instructed by the Engineer on Site after field trials. These field trials shall be carried out by the
Contractor as instructed by and under the supervision of the Engineer and the cost thereaf shall be
deemed to be included in the prime coat rates. The object of the trials is to achieve the optimum
penetration and efficacy of the prime coat.

The rate of spread of bituminous material for the prime coat shall be 1.0 litre per square metre and the
permissible tolerance is 0.1 litre per square metre. The application rate to be determined by tray tests.
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The preparation of cutback bitumen for prime coat shall be carried out in accordance with Transport

Research Laboratory TRRL Research Report RR140, "Preparation of Cutback Bitumens" (by Hitch
and Steward).

b. Mineral Aggregate for Blinding

The blinding layer, if any, shall be crushed rock or river sand having a grading within the limits of
Table 501-1 herein. The aggregate shall be clean, hard and free from excessive dust. It shall contain
no clay, loam or other deleterious material.

Table 501-1 : Grading Envelope for Sand for Prime Coat

SIEVE SIZE % PASSING
(mm) (By mass)
4.75 100
2.36 80-100
1.18 60~ 95

60 30— 80
.30 20— 55
.075 10— 30

5013 Construction Requirements

Delete this sub-section and substitute the following:
a. Weather Limitations

The prime coat shall be applied only when the existing surface is dry or sufficiently low in moisture to
assure uniform distribution of the bituminous material, when the atmospheric temperature is above
15°C, and when the weather is not foggy or rainy or rain, in the opinion of the Engineer, is imminent.
The temperature requirements may be waived, but only when so instructed by the Engineer.

b. Preparation of Surface

The layer to be primed shall be cleaned of all loose and deleterious material by means of a rotary
broom or hand brooms or other approved means. The brushing force shall be sufficient to disledge all
adhering material without damaging the pavement surface. Scale, clay and other foreign material shall
be removed by hand where instructed. The exposed surface shall be kept moist up to the time of
spraying. If the moisture content is too high to permit full penetration of the prime coat in the opinion of
the Engineer the Contractor shall delay prime coat application until the moisture content is satisfactory
for full penetration as instructed by the Engineer.

The surface shall be prepared in this manner to expose a hard tight mosaic of large aggregate in the
base course. Hardened impervious fims or layers of compacted fine material over the larger
aggregate shall be removed by appropriate methods which shall avoid damaging the underlying
surface as approved by the Engineer.

Before any prime material is sprayed the layer to be primed shall be checked for compliance with the
surface and other requirements specified. Any sections not complying with the Specification shall be
corrected and remedial measures taken to the satisfaction of the Engineer before priming operations
are permitted.
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c. Application of Prime Coat

Prime coat shall be applied at the instructed rate after trials and temperature defined in Table 501.2
by means of a bitumen distributor for large areas and by hand lance and nozzles for small and
inaccessible area so as to achieve an even distribution of the prime coat over the surface. At the start
and end of each run building paper or other approved material shall be spread over the surface to
ensure a clean joint between adjacent runs and to protect adjacent surfaces and also to permit the
distributor to build up sufficient speed so that at the start of each run the distributor shall be travelling
at the correct speed for the instructed application rate. The distributor shall be functioning properly in
accordance with the manufacturer’s instructions with all spray nozzles functioning and delivering
prime coat at the same evenly distributed rate. There shall be no leakages or drips of oil, diesel or
bituminous material from the distributor.

The Contractor shall carry out tests for uniformity of traverse distribution of binder in accordance with
depot tray tests (reproduced from BS 1707:1989) Appendix F of Overseas Road Note 3 — A Guide to
Surface Dressing in Tropical and Sub-tropical countries.

The total width of primed surface shall be 300 mm wider than the specified width of the final surfacing
and the edges of the prime shall be parallel to the centre line of the road.

The prescribed prime coat application rate may be achieved by two or more repeated applications
when necessary to avoid flow of prime coat on steep crossfalls or gradients.

Any areas deemed by the Engineer to be deficient in prime coat after passage of the distributor shall
be made good by spraying with a hand-lance.

Road furniture such as kerbs, post boxes, sidewalks, utility poles, manhole covers and the like, shall
be protected from prime coat spray with adhesive paper or similar material. Any items not properly
protected and in consequence damaged or affected by the spray will be made good at the
Contractor's expense. Such making good shall extend to replacing the affected item entirely if, in the
opinion of the Engineer, the existing item cannot be cleaned or remedied to his satisfaction.

Spray record sheets containing details of ambient temperature, spraying temperature, areas sprayed

and quantities of materials used shall be submitted by the Contractor on a daily basis for approval by
the Engineer.

Table 501-2: Spraying Temperatures for Prime Coat

PRIME COAT TYPE TEMP (°C)
MC 30 or 45% cutback bitumen 40- 70
MC 70 or 35% cutback bitumen 55- 90
MC 250 or 25% cutback bitumen 75-110

d. Aftercare

Following the prime coat application, the primed, unblinded surface shall be allowed to cure for a
minimum of 24 hours without being disturbed so as to allow the prime coat to penetrate the surface
fully, unless full penetration and curing has taken place in the opinion of the Engineer in a shorter
period. If after 24 hours the prime coat has not sufficiently cured to permit trafficking without being
picked up, and the Contractor wishes to open the section to traffic, the Engineer shall either instruct
that the area be left for a further period until the prime coat has fully penetrated and aired to allow
traffic to pass or permit the Contractor to place mineral aggregate for blinding applied at a rate of 250

square metre per one cubic metre of mineral aggregate and in the places instructed to blot up the
excess bitumen.
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As soon as the primed surface has cured sufficiently or mineral aggregate for blinding has been
applied to allow traffic to pass over the road without the prime coat being picked up, the road shall,
where practicable, be opened to public traffic for a period of 14 days or less if agreed by the Engineer.
During this period the primed area under traffic shall be maintained and all damage caused by traffic
shall be repaired as instructed by the Engineer at no extra cost. Thereafter the Contractor shall
maintain the primed surface and shall protect the surface until the application of surfacing by taking

suitable precautions including for example supplying and spreading a protective layer of chippings or
blinding at no extra cost.

e. Quality Control

Samples of the bituminous material that the Contractor proposes to use, together with a statement as
to its source and character shall be submitted and approved before use of such material. The
Contractor shall require the manufacturer or producer of the material to furnish material subject to this

and all other pertinent requirements. Only satisfactory materials, so demonstrated by service tests,
shall be acceptable.

The Contractor shall fumish vendor's certified test reports for each consignment of bituminous
material supplied. The reports shall be delivered to the Engineer before permission is granted for use
of the material. The furnishing of the vendor's reports shall not be interpreted as basis for final

acceptance. All such test reports shall be subject to verification by testing samples of materials
received.

Control of the quality of materials and work shall be exercised in accordance with Section 1602
herein. .

501.4 Measurement and Payment
No change

Pay items and pay units will be as follows:

Pay Item Description Pay Unit
501(1) Bituminous prime coat (MC 30 at 1 litre/m?) square metre
501(2) Extra over for MC 30 litre

501(3) Bituminous prime coat using CSS-1 at | liter per m? square metre

502 TACK COAT
No change, except following addition to sub-paragraph (c) Application of Binder.

c. Application of Binder

Add at the end of the second paragraph, "Application rate of binder to be determined based
on tray tests",

Pay items and pay units will be as follows:

Pay ltem Description Pay Unit
502(1) Bituminous tack coat (CRS 1at 0.3 litre/m?) square metre
502(2) Extra over for CRS 1 litre
503 HOT BITUMEN APPLICATIONS
No chan
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504  SAND SEALING
No change

505  SEAL COAT TREATMENTS (SURFACE DRESSINGS)

Delete this section and substitute the following:
505.1 Description

Surface dressing shall be the process of spraying the surface to be dressed with bituminous binder,
covering the binder with natural or crushed stone cover aggregate and rolling the resulting surface.
The Contractor shall familiarize himself with the contents of the British Transport and Road Research
Laboratory Overseas Road Note 3, "A Guide to Surface Dressing in Tropical and Sub-Tropical
Countries” (hereinafter referred to as TRRL-ORN 3). Much of the specification for Seal Coat
Treatment is based on TRRL-ORN 3, including the design of the surface dressing, and knowledge of
the principles of the surface dressing process is essential to the Contractor.

The requirement for a single or double surface dressing shall be specified on the Drawings.

505.2 Materials

a. Binders

The bitumen binder shall consist of penetration grade bitumen, cutback bitumen or bitumen emulsion,
as specified in the relevant item of the Bill of Quantities.

Bitumen binder shall comply with Section 1702.1 herein from a source approved by the Engineer. The

penetration grade shall be 80/100 unless otherwise specified in the relevant item of the Bill of
Quantities. .

Cutback bitumen binder shall comprise penetration grade 80/100 bitumen and cutter which shall be
diesel or kerosene or a mixture of both prepared on Site. The type and proportion of cutter, if required,
shall be instructed by the Engineer on Site in the range. 1-10% after design of the surface dressing in
accordance with the procedures set out in Chapter 5 of TRRL-ORN 3. The preparation of cutback
bitumen shall be carried out in accordance with TRRL Research Report RR104 "Preparation of
Cutback Bitumens” (Hitch and Stewart).

Approval of the source of supply of bitumen shall be obtained from the Engineer prior to delivery of
the material. The Engineer will require test certificates to confirm compliance with the specified
requirements and may require samples for independent testing prior to issue of such approval. No
bituminous material other than that represented by samples and test certificates submitted shall be
used by the Contractor except with the written consent of the Engineer and the material shall comply
in all respects with the requirements herein. Blending of bituminous materials from different refineries
shall not be permitted without the knowledge and approval of the Engineer.

Problems have been experienced with bitumen in some parts of Asia that relate to bitumen chemistry,
in particular to undesirably high paraffin wax contents. Some penetration grade bitumens may comply
with standard specification requirements but perform badly in service due to high paraffin wax content

or some other compositional factor. Bitumen proposed for use shall be tested to establish the
following:

(a) Viscosity characteristics at 60°C and 135°C.
(b) Rolling Thin Film Oven Test (RTFOT results indicate the resistance of bitumen to hardening
under the influence of heat and air).

(c) Paraffin wax content (DIN test procedure).

Bitumen emulsion binder shall conform to the requirements of Section 1702.3 of Standard
Specification.
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b. Cover Aggregate

Cover aggregate shall be obtained from a source approved by the Engineer and shall be natural
screened gravel or crushed hard rock or stone, clean and free from adhering dust, achieved by
washing and drying, or any other detrimental substance that could impair the adhesion of bitumen and
shall conform to the requirements of Section 1701.3 herein.

Cover aggregate shall be pre-coated using cutback bitumen penetration grade 80 -100 in the ratio of
30% to 70% bitumen to cutter unless otherwise instructed by the Engineer.

Pre-coating material shall be thinly and evenly applied by means of a fine pressure spray to a moving
stream of aggregate or by mixing with the aggregate in an approved mixing plant so that all particles
are fully coated but do not contain excess material. The coating shall be such that no material will drip
from a particle of aggregate suspended between the fingers. Mixing in stockpiles will only be
permitted of the Contractor can demonstrate compliance for mixing to the approval of the Engineer.

Aggregate shall not contain sufficient moisture to cause uneven distribution of the pre-coating material
and shall not be used in the work until the moisture has evaporated and the pre-coating material has
adhered effectively to the aggregate.

Pre-coating of aggregate shall not be carried out when rain is imminent unless the aggregate is
subsequently covered or unless the mixing of an adhesion agent in the pre-coating material has been
authorized by the Engineer.

In areas subject to dusty conditions, pre-coated aggregate shall not be stockpiled for any period
longer than is necessary for maisture to dry out. When there is a visible coating of dust on the
particles the Engineer may direct that portions of the stockpiles be pre-coated again.

Stockpiling of aggregates will be permitted only at locations approved by the Engineer. A separate
stockpile shall be made for each nominal size of aggregate at each location.

The site of the stockpile shall be cleared of all vegetation and debris, graded and drained, and where
the Engineer deems it necessary, the area shall be surfaced with a 100 mm compacted layer of
approved material to prevent contamination of the lower layer of cover aggregate.

Unless otherwise approved by the Engineer each stockpile shall be built at least two metres high by
tipping in layers not more than one metre deep over the whole area of the stockpile. The Contractor
shall supply and place planking or other material required in connection with movement of vehicles
over and about the stockpiles.

The bottom 50 mm layer of cover aggregate or any contaminated aggregate shall not be used in the
work.

Stockpiles shall be kept dry from rainfall or ingress of water by covering with approved waterproof
membranes and maintaining ground drainage to avoid seepage of ground water into stockpile.

c. Adhesion Agents

Before starting surface dressing, the Contractor shall carry out tests under the supervision of the
Engineer to determine the adhesion qualities of the aggregate and binder to be used. These adhesion
tests will include, but not be limited to, the Immersion Tray Test described in Appendix 3 of TRRLORN
3. If, in the opinion of the Engineer, the tests and trials indicate the need, the Engineer shall instruct
the use of a proprietary adhesion agent as an admixture to the bitumen binder to be applied along
with pre-coating to the cover aggregate.

The Contractor shall supply and apply the specified adhesion agent in the quantities and in the
manner instructed by the Engineer and in accordance with the manufacturer's instructions. The
Contractor shall pre-coat cover aggregates only when instructed by the Engineer.
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505.3 Construction Requirements

Bitumen Distributors

Operation

Distributors shall be of constant volume or preferably constant pressure type, self-propelled, equipped
with pneumatic tyres and have a minimum binder capacity of 4,000 litres and each machine shall
require the approval in writing of the Engineer for use in constructing the Works.

Approval will depend on fulfilling the following requirements:;

(@)

(b)

()

(d

)

)

Distributors shall be equipped with low range speedometer (fitth wheel) in good working
condition, so located to be visible to the driver to enable him to maintain accurately the
constant speed for spraying binder at the uniform specified rate. They shall befitted with either
a calibrated pressure gauge which accurately records the pressure of the bitumen at the
spray bar for constant pressure distributors, or a binder pump delivery meter for constant

volume distributors. Binder pumps shall be capable of maintaining constant pressure or
constant volume during spray runs.

Distributors shall be fitted with bumers in combination with a circulating pump capable of
maintaining the bitumen without overheating within the specified temperature range and an
accurately calibrated thermometer for indicating the spraying temperature of the bitumen.

The spray bar shall be capable of applying bitumen binder to a minimum width of 2.30 meters
with provision for application of lesser widths by closing jets. The spray bar shall have the
capability of being raised and lowered to specified heights above the road and of being
adjusted so that it is parallel with the road surface. The distributors shall be so designed to
allow the circulation of hot binder through the spray bar when not spraying.

Spray bars shall be fitted with either slotted spray jets or preferably whirling spray jets, whose
essential features are the ability to spray binder uniformly at the specified rate of spray, such
that the speed of the distributor can be matched by the following chipping spreader during its
normal chip spreading operation. If whirling spray jets are fitted the spray bar shall be
protected by a hood to reduce wind interference. Distributors shall be fitted with hand-lances
with nozzle spray attachments for spraying small, inaccessible areas and to correct
deficiencies in the spray rate.

Prior to surface dressing operations, distributors shall be checked for leakages from spray
jets and any other sources and these shall be eliminated. Distributors shall then be
calibrated by a method approved by the Engineer and under his supervision, to establish
uniformity of lateral spray of bitumen to within +/-10% permitted variation at any point on the
surface from the mean spray rate. This calibration includes setting the spray bar height
above the surface to be sprayed, in accordance with the manufacture's instructions, so as to
ensure that the designed overlap of jets is achieved. All spray jets shall be functioning so
that each jet requirement has been achieved. Calibration shall be undertaken in
accordance with the manufacturer's instructions or in accordance with TRRL-ORN 3, Section
6.3, "Distributor Speed Control and Calibration”, to establish the relationship between spray
rate and road speed for constant pressure distributors and in addition, bitumen pump
delivery rate and spray bar width for constant volume distributors. The distributors shall be
capable of achieving 2 mean spray rate measured by the TRRL-ORN 3 Method B, which
shall not vary by more than +/- 5% from the specified spray rate. .

The Contractor shall carry out tests at frequencies as specified by the Engineer for uniformity
of traverse distribution of binder in accordance with depot tray tests (reproduced from BS
1707:1989) Appendix F of Overseas Road Note 3 — A Guide to Surface Dressing in Tropical
and Sub-tropical countries.
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Safety and Maintenance

Bitumen heating, pumping and spraying operations shall be entrusted only to personnel who have
been adequately trained and who are competent in the use of the equipment. Unauthorized persannel
shall not be allowed to remain in the vicinity during the above operations. Authorized personnel shall
be provided with, and be required to wear, suitable protective clothing, such as overalls, heat-proof
gloves, safety boots, helmets and goggles.

Special care is needed when changing the type of binder being used in the distributor. When
changing from hot binders to bitumen emulsions, all residual binder in the tank and spraying system
shall be drained completely and the spraying system flushed using diesel. When changing from
emulsions to hot binders, all emulsion shall be drained and flushed from the distributor in order to
avoid foaming when hot binder is loaded. When it is necessary to load hot binder after using the
distributor for spraying cutback bitumen, the cutback bitumen shall be drained completely and the
manhole left open for some time to allow solvent vapour to escape.

The spray bar shall be emptied of binder by blowing with air, or by diesel flushing when spraying is
suspended for lengthy periods and at the end of each day's work.

The binder shall be introduced into the distributor at a temperature equal to or just above the spraying
temperature after preheating in separate tanks fitted with burners and circulating pumps for this

purpose. The capacity of the decanters or preheating tank shall be sufficient to preheat the binder
required for the full day’s work.

The distributor burners shall be used only to make relatively small adjustments to the binder
temperature and shall not be used to raise the binder from ambient to spraying temperature. In no
circumstances shall distributor bumers be operated during the spraying operation, or when the level of
binder in the tank is less than 150 mm over the top of the flues, or when the distributor is moving. The
need for end of day maintenance of the distributor is emphasized to reduce fire risk and to ensure its
adequate performance when next used for binder application.

Maintenance of all equipment for the surface dressing operation shall be under the control of a

competent senior mechanic, approved by the Engineer and fully experienced in the maintenance of all
equipment and in the calibration of the bitumen distributor.

The Contractor 'shall provide all necessary traffic control equipment and shall inform the Engineer at
least 14 days before commencing the surface dressing Work, of his detailed arrangements for traffic
control. After review the Engineer will inform the Contractor in writing of his approval, subject to any

modifications to the Contractor's arrangements which he requires for traffic and convenience of the
public.

b. Workmanship
Preparation of Surface

Surface dressing operations shall not commence until the Engineer has inspected and approved the
primed base course. Major defects or damage shall be rectified by complete reworking of the base
course after removal and disposal of the defective primed base course.

However if the surface to be treated contains small but limited holes or depressions, which in the
opinion of the Engineer require treatment, such irregularities shall be repaired by removal of all loose
and defective material and replacement with a patching mixture compatible with the surrounding
surface or other material approved by the Engineer, which shall be compacted to produce a tight
surface conforming with the adjacent area. Irregularities which impair the riding qualities shall be
corrected as instructed by the Engineer.
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Immediately prior to the application of binder, all loose dust and detrimental material shall be removed
by sweeping and blowing by air compressor. If necessary, adhering mud and other material shall be
removed by hand using wire brushes and water. Road fumniture such as kerbs, post boxes, sidewalks,
utility poles, manhole covers and the like, shall be protected from the bitumen spray with adhesive
paper or similar material. Any items not properly protected and in consequence damaged or affected
by the spray will be made good at the Contractor's expense. Such making good shall extend to
replacing the affected item entirely if, in the opinion of the Engineer, the existing item cannot be
cleaned or remedied to his satisfaction.

(] Application of Binder

The specified bitumen binder, cut back if instructed by the Engineer, its application rate and spraying,
temperature shall be instructed by the Engineer on Site after design of the surface dressing, in
accordance with the procedures set out in Chapter 5 of TRRL-ORN 3. The range of spraying
temperature for binders is given in TRRL-ORN 3 Appendix 7 and is normally within 140-200°C.

The Contractor shall present his detailed program and arrangements and methods for the planning
and execution of the surface dressing process to the Engineer for approval at least 28 days before he
intends to commence this Work. The Contractor's authorized representative shall be responsible for
preparation of the programs and arrangements and the Contractor shall not commence surface
dressing until the Engineer has approved his program.

The Contractor shall base his program on TRRL-ORN 3, Section 7, "The Surface Dressing Process",
Sub-Sections 7.1, "Planning" and 7 .2. "The Surface Dressing Operation", by selecting the activities
appropriate to his particular work program. The Contractor shall appoint a surface dressing overseer
approved by the Engineer who shall be fully competent to organize and implement the surface
dressing operation and fully experienced in operating all essential equipment.

All operations associated with the surface dressing process shall be described in the Contractor's
arrangements and shall include but not be limited to:

(@) method of bitumen supply, decanting, cutting back where required, heating and storing,
transfer to distributor, including lists of equipment and capacities, and

(b) location and method of production of cover aggregates and pre-coating with type and output
of equipment, including crushers where appropriate, and

(c) method of performing the surface dressing process including type and capacity of all main
and ancillary items of equipment along with workforce details.

The Contractor shall provide, one day in advance, his following day's surface dressing work program,
including his expected spray lengths and widths for each run with details of the quantity of cover
aggregate available in approved chip spreaders standing by at the commencement of the spray run.
Spraying shall not commence until sufficient .cover aggregate is in this position to cover the area
programmed for spraying.

The distributor shall be filled with preheated bitumen binder on the same day, shortly before start of
binder application. The distributor spray bar and jets shall be preheated by circulating hot binder and
the jets operated for at least 10 seconds for testing. This operation shall be carried out before each
spray run, off-road onto trays, or at a location where no environmental damage will be created. Jets
shall be inspected by the Engineer for shape, direction, blockage or any other defects which shall be
corrected before spraying is permitted. At the end of each spray run the distributor shall be driven off-
road to avoid binder drippage on the pavement surface. Binder drippage from any location which may
contaminate the road surface shall be sufficient for the Engineer to order removal of the offending
source from the roadway until repairs are completed.
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As a temporary emergency measure, drip protection of the pavement surface shall be provided by use
of buckets, trays etc. These shall be available for use at all times, along with equipment for removal of
binder spillages on the pavement surface, to the approval of the Engineer.

The Contractor shall carry out a trial section of surface dressing at a location instructed by the

Engineer to demonstrate to the Engineer that his surface dressing operation is capable of constructing .

the surface dressing in accordance with the Specification. The trial length shall be minimum 200
metre using full spray bar width with full width application of cover aggregate. If the trial section of
surface dressing complies with the Specification, the Contractor shall receive payment for the work in
accordance with the Contract as if it were Permanent Works. If the trial section of surface dressing
fails to comply with the Specification, the Contractor shall carry out further trials until his surface
dressing operation complies with the Specification. No payment will be made for trial sections that do
not comply with the Specification.

When the Engineer is satisfied that the Contractor is capable of constructing surface dressing that
complies with the Specification after trial section or sections, the Contractor will receive permission to
commence surface dressing as Permanent Works on the road pavement.

Application of binder shall only be undertaken when the surface is dry or slightly damp, but in no
circumstances when wet. If in the opinion of the Engineer rainfall is likely before the application of
binder or cover aggregate or the temperature or the pavement surface has time to fall below the
specified minimum temperature of 15°C, the Engineer will instruct the Contractor to delay surface
dressing work until weather conditions are satisfactory. Areas damaged by rainfall shall be rectified by
the Contractor without additional payment, in 2 manner instructed by the Engineer.

If in the opinion of the Engineer the ambient temperature is t00 cold for surface dressing, the

Contractor shall delay this operation until the temperature increases to the specified minimum level of
15°C.

Blotting paper or other approved protective material shall be used at the start and finish of each spray
run of sufficient width (not less than 600 mm) to enable the distributor to reach its calibrated road
speed with spray jets open before discharging binder onto the pavement under treatment. Ends of
previous surface treatment runs shall be trimmed back to clean, straight transverse edges and these
shall form the start point for subsequent runs, with completed work suitably protected as described
above. Spray runs shall be such that the areas sprayed could be covered with aggregate at the
specified rate and compacted before the binder hardens. Normally the maximum time duration
between the spraying and the first pass of the roller shall not exceed 3 minutes. Spray runs will be
limited to 100 metres length initially until the Contractor demonstrates his ability to plan and execute
longer lengths. Spray widths shall be calculated allowing for 150 mm longitudinal overlap with
adjoining passes and for the width that the following chipping spreader is able to cover. Longitudinal
sprayed butt joints will not be permitted. The Contractor shall submit his spray width and length
proposals to the Engineer for approval.

During spraying all passing traffic shall be stopped. If spray jets block, or the chipping spreader stops,
or any other event occurs which may affect the surface treatment process, then the spray bar operator
immediately shall stop spraying. When the defective equipment or operation is rectified, spraying may
restart with the Engineer’s approval.

The distributor shall be dipped and the binder temperature recorded before and after each spray run
and spray length and width recorded on approved Record Sheets. The hot application rate shall be
calculated and recorded and checked against the specified rate. The calculated actual rate shall not

vary by more than +/- 5% from the specified rate. The actual quantity of binder sprayed corrected to
15.6°C shall be calculated.

At least eight clean pre-weighed metal spray trays shall be available for sampling the spray rate for
each spray run, to be used in accordance with TRRL-ORN 3, Section 6.3, Method B, if so instructed
by the Engineer.
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To ensure that the spray runs are parallel with the road pavement the road centreline or edgeline shall
be marked every 25 metres and a string line laid out for the distributor driver to follow with the guide
bar attached to his side of the cab.

Where a second surface dressing is specified, the first surface dressing shall be left open to traffic for
a minimum period of 21 days and preferably a longer period before applying the second surface
dressing unless special approval is obtained from the Engineer for a shorter period. Surplus chippings

shall be removed by firm hand-brooming or power-brooming before applying the second surface
dressing.

The spraying widths shall be so selected that the centreline joint of the second surface dressing is
offset from that in the first surface dressing by a minimum 300 mm.

Hand-pouring pots or hand-lances shall be used to touch up carefully any parts of the first surface
missed by the distributor or chipping spreader, or for the treatment of areas in which the distributor
cannot operate and in this case only, chippings may be applied by an approved manual method.

Areas damaged by excess bitumen or spillages of diesel or other deleterious material shall be
repaired by careful cutting out and removal followed by careful hand-poured or hand-lance application
of binder and chipping in a manner approved by the Engineer.

The second surface dressing shall be undertaken when the first surface has been approved by the
Engineer after all surplus chippings are removed, repairs carried out and the surface thoroughly
cleaned as specified. The procedures to be followed are those specified herein.

d. Application of Cover Aggregate

The cover aggregate shall be applied at the rate instructed by the Engineer on Site in square metres
of coverage per cubic metre of loose aggregate after design of the surface dressing, in accordance
with procedures set out in Chapter 5 of TRRL-ORN 3.

The cover aggregate shall be applied immediately after the binder is applied and with the approval of
the Engineer may be applied slightly damp if not pre-coated to depress dust and help adhesion.
Aggregate applied to sprayed bitumen emulsion shall, however, be dry.

The cover aggregate shall be applied using approved mechanical spreaders, which shall be tailgate
mounted on tipper trucks, pushed spreaders or self-propelled spreaders, specifically manufactured for
the purpose and they shall preferably be metered. They shall be capable of uniformly spreading cover
aggregate at the instructed rate such that they can deliver the rate specified whilst travelling at the
same speed as the binder distributors during spraying.

The bitumen binder surface shall be covered with cover aggregate closely packed in one layer so that
adjacent chippings are touching and no bitumen binder is left uncovered.

A sufficient number of loaded spreaders shall be available at the start of binder application to provide
cover aggregate over the whole area programmed for spraying. The Contractor shall not commence
spraying unless sufficient loaded spreaders are in place. Aggregate spreading by manual methods will
not be permitted except in circumstances where:

(2) mechanical spreaders cannot operate effectively or safely, or
(b) additional aggregate (back-up work) is required, or

(c) breakdown of mechanical spreaders occurs during the spreading operations before stoppage
of spraying, or

(d) minor surface repairs are instructed.

The spreader shall follow the distributor at an interval not exceeding 10 metres for hot binder work
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and not exceeding 5 metres when using bitumen emuision binder. A back-up vehicle or other
approved means shall be constantly in attendance during surface dressing, from which additional
aggregate may be hand-applied to ensure complete and rapid coverage.

Where an adjoining pass of the distributor is required, no aggregate shall be applied to the binder over
a 150-200 mm strip so as to permit subsequent overlap.

Under no circumstances will general brooming of the chipped surface be permitted. Aggregate
spillage shall be removed with care and excess aggregates may be brushed off carefully after a
minimum of 3 days under traffic, after approval of the Engineer.

The cover aggregate shall be rolled with pneumatic multi-tyred power rollers. Pneumatic-tyred rollers
shall have a wheel load in the 1,000-2,000 kilogram range. Tyre pressures and sizes shall be in
accordance with the manufacture's recommendations and shall be the same on each axle and tyres
shall be smooth and in good condition to provide uniform rolling of chippings. The roller shall follow
directly behind the spreader and shall continue to roll at a speed of approximately 8-10 kilometres per
hour so as to provide minimum 6 passes over the entire treated area. Each pass shall overlap the
previous pass by minimum half width of roller rolling shall be continued until all cover aggregate

particles are firmly bedded. Tyres shall be in good condition and be kept clean and smooth to avoid
pick-up of bitumen and chippings.

e. Quality Control
Bitumen

The Contractor shall obtain a manufacturer's test certificate clearly cross-referenced to each bitumen
consignment purchased for use in the Works confirming compliance of that consignment with the
Specification. The Contractor shall not use any bitumen until the test certificates are received for that
batch. The Contractor shall sample in the presence of the Engineer at least every 100 tonnes and
every batch of bitumen after delivery to the Site in sufficient quantity to carry out one set of tests for
compliance of the bitumen with the Specification. Testing will be carried out at a laboratory in
Colombo and the Contractor shall arrange for transport of the samples in sealed containers to the
laboratory.

Bitumen Binder shall comply with the requirement of Section 1702 herein.
Cover Aggregate

The Contractor shall sample, in the presence of the Engineer, initially one set of 3 representative
specimens for each source of supply and subsequently when warranted by changes in the quality of
aggregates for Aggregate Crushing Value or Los Angeles Abrasion Value and at least every 50 cubic
metres for grading and particle shape (flakiness and elongation). Additional samples shall be taken for
testing where visible changes in the properties of the cover aggregates are observed by the Engineer.
Cover aggregate shall comply with the requirements of Section 1701.3 herein.

Surface Finish

The surface finish shall confirm to the requirements of the Contract on alignment and surface
regularity in accordance with Section 1601 herein.

f. Measurement

The quantity of binder measured for payment of bitumen emuision or bitumen grade 80/100 pen and,
if applicable, cutter shall be the actual number of litres at 15.6°C used in the accepted Work as
instructed by the Engineer on Site. The conversion of binder material from the spraying temperature
at the time of measurement to the volume at 15.6° C shall be carried out according to ASTM D 1250-
56. ASTM - IP Petroleum Measurement Tables. The measured quantity shall be calculated as the
product of the area sprayed and the application rate instructed by the Engineer or the actual quantity
sprayed on the area and accepted, whichever is the lower.
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If cut-back bitumen is used as binder, the quantity of binder measured for payment shall be separated
into bitumen grade 80/100 pen and cutter in the proportion instructed by the Engineer for cut-back
bitumen. The quantities of Bitumen grade 80/100 pen and cutter so calculated shall be paid
separately at the rates in the relevant items in the Bill of Quantities.

The quantity of adhesion agent measured for payment shall be the actual quantity in litres at 15.6°C
used as instructed by the Engineer. The Contractor shall inform the Engineer 24 hours in advance of
his intention to apply the adhesion agent in the manner and quantity instructed by the Engineer so
that joint measurement of the quantity used for be agreed. If the Contractor fails to inform the
Engineer no payment will be made for adhesion agent.

The quantity of cover aggregate measured for payment shall be the number of cubic metres used as
instructed by the Engineer on Site. The measured quantity shall be calculated as either the product of
the area which received cover aggregate and the application rate instructed by the Engineer or the
actual quantity used and accepted, whichever is the lower.

g. Payment

Payment shall be made at the contract unit rates as per the net quantities of materials instructed by the Engineer
or actually used and measured for the surface dressing works, per litre for supplying and applying (a) bitumen
grade 80/100 pen (b) cutter, (c) bitumen emulsion and (d) adhesion agent (Provisional ltem); and per cubic
metre for supply and application of cover aggregate. These prices shall be full compensation for furnishing all
materials and for all preparation, delivering and application of these materials and for all labour, equipment, tools
and incidentals required for completing the surface dressing.

Pay Item Description Pay Unit
505 (1) Bitumen grade (80-100) litre

505 (2) Kerosene/diesel or other approved cutter litre

505 (3) 20 mm chips m’

505 (4) 10 mm chips m’
505(5) 14mm chips m?®
505(6) 6.3mm chips m*

506 ASPHALTIC CONCRETE SURFACING

Delete the text of this Section and substitute the following:

506.1 Description

This work shall consist of furnishing materials, mixing at a central mixing plant, and spreading and
compacting asphaltic concrete wearing, binder course on an approved base course as and where
shown on the Drawings and as instructed by the Engineer. The wearing course will be typically of 50

mm thickness or as otherwise specified.

506.2 Materials
Materials used shall conform to the following requirements unless otherwise specified:

(a) The bitumen binder shall be a 60-70 penetration grade bitumen in accordance with Section
1702.1 herein.

(b) The coarse aggregate shall be of nominal maximum size 20 mm and shall conform to the
general requirements of Section 1701.3 herein.

(c) The fine aggregate shall conform to the general requirements of Section 1701.3 herein.

(d) Filler, where separately used in the mix, shall be cement, hydrated lime, crusher fines or other
inert material in accordance with Section 1706 of Standard Specification.
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When the coarse and fine aggregate are combined, along with filler where required, the combined

grading requirements shall be as given in Section 506.3 herein as applicable to Wearing Course Mix,
Type 1.

The Contractor shall control the production of coarse aggregate, fine aggregate and filler for asphaltic
concrete at the crushing and screening plant such that the grading of aggregates in stockpiles shall be
uniform and consistent throughout the period of asphalt production and paving operations. Regular
sampling of stockpiles by the Contractor shall be carried out to demonstrate the uniformity and
consistency of grading of the aggregate production to the satisfaction of the Engineer. If significant
changes occur to the aggregate grading during crushing and screening this will immediately effect the
grading of the asphaltic concrete mix produced by the asphalt plant rendering it out of compliance with
the approved job mix formula. Therefore the Contractor shall take immediate steps to rectify the
irregularity in aggregate production and, if such occurs, submit a new job mix formula based on the
changed aggregate gradings for the approval of the Engineer.

506.3 Mix Requirements

a. Combined Grading of Aggregate and Binder Content

The grading requirements for the combined aggregate and the binder content shall be as given in
Table 506.1(a) Type 1 for Binder Course and Types 1, 2, 3, 4 or 5 of Table 506.1(b) for the Wearing
Courses. Type 3 is recommended in conformity with the design of pavement. However, the Contractor
may select the most suitable mix according to the site conditions and layer thickness required for his
constructions. The selection of the optimum mix shall be subject to the approval of the Engineer.

The sieve sizes used herein are of ASTM designation. However equivalent BS sizes as given in Table
107-1 of Section 107 herein, may be used with the prior approval of the Engineer.

Table 506.1(a): Aggregate Grading, Binder Content and Thickness Requirements for Binder

Courses
Mix Classification Binder Course
Type 1
Thickness mm
Max. 74
Min. 35
Sieve Size (mm)
250 100
19.0 88 — 100
125 -
9.5 54 - 80
475 34 -56
2.36 21-38
1.18 15-33
0.60 10-26
0.30 06 -20
0.15 03-13
0.075 01-17
Percentage binder content by 3.5-55
Total weight of mix
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Table 506.1(b): Aggregate Grading, Binder Content and Thickness Requirements for Wearing

Courses
MIX CLASSIFICATION WEARING COURSE TYPE
Type 1 Type 2 Type 3 Type 4 Type 5
Layer Thickness  Max 75 45 75 75 60
(mm) Min 35 25 40 35 30
Sieve Size (mm/um):
250 - 100 100
19.0 100 100 90-95 100 93- 100
125 80 - 100 80-100 - ' 79-90 -
8.5 65-93 73-93 56-80 60 - 80 59-94
4.75 45-73 52-69 35-65 40-65 38-69
2.36 35-58 32-50 23-49 27 - 48 25-48
1.18 26-48 25-43 - 20-40 20-40
600 18-38 19-35 - 15-35 15-32
300 13-28 14-27 5-19 10-25 10-23
150 8-20 9-18 - 07 -17 4-15
75 412 5-10 2-8 05 - 09 3- 12
Percentage binder 40-65 3.5-6.5 3.5-60 40-65 45-65
content by total
weight of mix
b. Mix Characteristics

The mix characteristics as determined by the Marshall mix design procedure shall be as given in
Tables 506-2(a) and 506-2(b) for binder courses and for wearing courses respectively for low,
medium or high traffic depending on whether the cumulative number of standard axles, for the design

life of the surfacing, is less than 10,000 or between 10,000 and 1,000,000 or greater than 1,000,000
respectively.

In the determination of the above, laboratory samples shall be prepared and tested as specified in
Section 1802.4(a) herein.

The wearing course mix shall be determined by using Table 506-2(b), high traffic category.
Table 506-2(a) : Binder Coursess

DESCRIPTION TRAFFIC
Low Medium High
Marshall stability (kN) Not less than 2.25 Not less than 4.5 Not less than 7.0
Marshall flow (0.25 mm) 8to 20 81018 8to 16
Air voids in mix (%) 3to7 3to7 3to7

Voids in mineral aggregate (%) Not less than 14  Not less than 14 Not less than 14

Table 506-2(b) : Wearing Courses

DESCRIPTION TRAFFIC
Low Medium High
Marshall stability (kN) Not less than 2.25 Not less than 3.33  Not less than 7.0
Marshall flow (0.25 mm) 81020 8t0 18 8to 16
Air voids in mix (%) 3to 5 3to5 3to5

Voids in mineral aggregate (%) Notlessthan 14  Not less than 14 Not less than 14
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506.4 Job Mix Formula

The Contractor shall submit to the Engineer in writing at least 14 days before the start of the work, the
job mix formula proposed to be used by him for the work based on trial mix designs carried out in
accordance with "Mix Design Methods for Asphalt Concrete (MS-2)" published by the American
Asphalt Institute, or similar approved method which shall give the following details:

(a) A single percentage of aggregate passing each specified test sieve.

(b) A single percentage of binder content by total weight of total mix.

(c) A single temperature at which the mix is emptied from the mixer which shall exceed 145°C.

(d) A single temperature at which the mix is to be delivered to the paver on the road which shall
exceed 135° C.

In addition the Contractor shall give the sources, locations of all materials and the details of the mix
design based on requirements given in Table 506-2(a) and (b).

The Engineer shall check the proposed job mix formula for compliance with the Specification and shall
approve the same when compliance is achieved.

All mixes produced shall conform to the job mix formula approved by the Engineer within the ranges
of tolerances given in Table 506

Table 506-3: Job Mix Tolerance for Single Test

PARAMETER TOLERANCE
Aggregate passing 12.5 mm sieve and larger *+ 8%
Aggregate passing 9.5 mm and 4.7 mm sieves 6%
Aggregate passing 2.36 mm and 1.18 mm sieves + 6%
Agagregate passing 600 um and 300 ym sieves +5%
Aggregate passing 150 ym sieves +4%
Aggregate passing 75 um sieves *2%
Binder content percent weight of total mix +0.4%
Temperature of mixture when emptied from mixer +10°C%
Temperature of mixture when delivered on road +10°C%

If a change in the materials or source of materials is proposed, or a change in the grading of the
coarse and fine aggregate or filler occurs, a new job mix formula shall be submitted and approved
before the mix containing the new material is delivered to Site.

When unsatisfactory results or changed conditions make it necessary the Contractor, if required, shall
submit a new job mix formula to the Engineer for approval.

506.5 Construction Requirements
a. Preparation of Existing Surface

(a) Where asphaltic concrete surfacings are laid over newly constructed aggregate bases, prior
to construction, the surface shall be cleaned of extraneous matter and applied with a prime
coat as per Section 501 herein.

(b) Where asphaltic concrete surfacings are laid on existing pavements, the surfaces of such
pavements shall be corrected to the required width and profile as instructed. All potholes, ruts,
depressions and damaged edges, shall be corrected as given in Sections 1102 and 1103
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herein. Areas requiring reshaping and strengthening shall be corrected as per Section 408
herein.

On these corrected surfaces, where required, a tack coat shall be applied as per Section 502
herein.

(c) Where the mix is laid over cement concrete pavements or bridge decks, joints and cracks
shall be cleaned and filled with bituminous material as approved, and any unevenness of the
surface shall be corrected as required. A tack coat as per Section 502 shall then be applied to
the surface.

b. Weather Limitations

The bituminous mix shall not be laid during rainy weather or when the surface on which it is laid is
damp or wet.

C. Limitations Due to Equipment etc.

No work shall be carried out when there is insufficient equipment for hauling, spreading, compaction
and finishing or insufficient labour to ensure progress at a rate compatible with the output of the
mixing plant to ensure a continuous paving operation.

d. Thickness of Compacted Mix

Tolerances for the wearing coarse thickness shall be in accordance with Section 1601 herein.
e. Surface Regularity

Surface regularity shall be in accordance with Table 1601.1 herein.

f. Mixing Plant and the Preparation of Mix

An approved mixing plant of the automatic batch type or of the continuous type shall be used for the
preparation of the mix, which shall have the capacity sufficient to supply the paver continuously. The
asphalt mixing plant shall generally comply with and be operated in accordance with the "Asphalt
Plant Manual (MS-3)" published by the American Asphalt Institute.

The mixer shall be capable of accurately batching the aggregates, filler and binder and mixing same
thoroughly so that the mixed material on discharge from the mixer is uniform in composition and that
all aggregate particles are completely coated.

Batch type plants, shall be equipped with suitable means for accurately weighing of each bin size of
aggregate and the filler. The scales of such weighing mechanisms shall be calibrated at the
frequencies as instructed by the Engineer using standard weights. The Contractor shall always have
at hand sufficient weights for such calibration.

In continuous type plants the gate openings of the aggregate shall be calibrated by an approved
process of weighing test samples. The bitumen feed line shall have a bypass arrangement in order
that the meter can be calibrated. These calibrations shall be carried out at frequencies instructed by
the Engineer.

The mixing plant shall be capable of heating the aggregate and the binder separately to the
appropriate temperatures. When wet aggregate is used, the plant shall have an added capacity to dry
the aggregate before heating.

The binder and mineral aggregate shall be heated separately to temperatures between 140-170°C
and 150-170°C respectively. The materials shall be mixed at temperatures within absolute limits of
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145°C and 170°C even allowing for tolerances. The plant shall if situated in or close to an urban area,
or if otherwise required by the Government, the plant be equipped with an approved dust collector so
constructed as to waste or return uniformly to the elevator all or any part of the material collected.

The mixing plant shall be capable of loading the mix into transport vehicles in such a manner that
segregation does not occur.

In addition the plant shall be provided with the following :

(@) Covered protected ladders or stairways with secure hand rails in adequate number which
shall be placed at all points required for accessibility to all operations.

(b) Covering devices for pulleys, belts and drive mechanisms and other moving parts.
(c) Ample and unobstructed space on the mixing platform.

(d) A clear and unobstructed passage at all times in and around the tipper loading space which
shall be kept free from drippings from the mixing platform.

(e) Insulated flexible pipe connections to carry hot bitumen from the heated storage tanks to the
mixer.

g. Transport of Mix

The mix shall be transported from the mixing plant to the point of use in suitable purpose made tipping
trucks.

The trucks shall be in good mechanical condition at all times. They shall have clean and smooth metal
beds, that have been sprayed with water or lime solution or any other detergent solution approved by
the Engineer, to prevent the mix from adhering to the beds. The amount of sprayed fluid shall
however be kept to a practical minimum. All precautions shall be taken to avoid segregation of mixed
materials and to ensure that they do not become contaminated with dust or foreign matter.

Any truck causing excessive segregation of bituminous material by its spring ,suspension or other
contributing factors, or that shows oil leaks in detrimental amounts or that causes undue delays shall,
upon instruction of the Engineer, be removed from the Works until such conditions are corrected.

Each load shall be covered with a properly fastened canvas or other suitable material of such size as
to protect the mix from the weather or dust. In order that the mix shall be delivered to the Site within

the specified temperature range, during cold weather or during long hauls, properly fastened
insulating covers shall be used.

Loading and transporting shall be co-ordinated such that spreading, compacting and finishing shall be
completed during daylight hours unless adequate illumination, as approved by the Engineer, is
provided by the Contractor. Working during darkness will not be permitted.

The mix shall be delivered to the paver at the site at a minimum temperature of 135° C.
h. Paving Plant and Laying of the Mix

The mix shall be laid immediately after transporting, by means of approved mechanical self-powered
pavers. They shall be capable of spreading, finishing and providing initial compaction to the mix so
that, the surfacing can be finished to the required lines, grades, levels, dimensions and cross-sections
intended, either over the entire width or over such other partial widths as may be practicable. The
paving operation shall generally be carried out in accordance with the "Asphalt Paving Manual (MS8)"
published by the American Asphalt Institute.

The pavers shall be equipped with receiving hoppers and spreading screws of the reversing type to
place the mix evenly in front of adjustable steering devices and shall have reverse as well as forward
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travelling speeds. They shall also be furnished with a vibrating screed (levelling) unit equipped with

suitable burners or heaters and tamping bars or vibration attachments all operating in accordance with
the manufactures instructions.

The pavers shall be able to confine the edges of the pavement to true lines without the use of
stationary side forms. They shall include blending or joint levelling devices for smoothing and

adjusting longitudinal joints between lanes. The pavers shall be fitted with a longitudinal leveling beam
of 3m length.

The pavers shall be fitted with automatic electronic sensors to achieve the cross-sectional shape and

level tolerances prescribed and shall be so designed and operated as to place the required thickness
and weight per square metre of material.

A fully trained and experienced operator shall be in direct charge of the paver at all times. The pavers
shall be operated so as to avoid dragging of the material.

The bituminous mix, after spreading, finishing and initial compaction by the paver, shall have a
smooth surface free of iregularities causes by dragging, tearing or gouging.

During construction, if it is seen that the paver in operation leaves on the surfacing tracks or indented
areas or other objectionable irregularities or segregation of mix that cannot be satisfactorily corrected

by normal operations, the use of such a paver shall be discontinued forthwith and another satisfactory
paver shall be provided by the Contractor.

In narrow widths and in restricted areas where the paver cannot operate, the mix may be manually
laid, in which case, care shall be taken to avoid segregation. Manually laid strips shall be rolled at the
same time as the paver laid work and allowance shall be made for extra compaction of these strips
using appropriate approved purpose made compaction equipment. Any defects in the laid surface
shall immediately be rectified before rolling commences and there shall be no unnecessary scattering
back by hand of material on paver laid work.

i Not used
j- Compaction Procedure

Immediately after the mix has been spread as struck off, the surface shall be checked and any
iregularities adjusted. Rolling shall commence as soon as the material will support the roller without
undue displacement or cracking. The mix shall then be thoroughly and uniformly compacted by rolling,
according to the sequence of rolling as given below:

(@)  Transverse joints.

(b)  Longitudinal joints, where applicable.
(c)  Outside edge.

(d) Initial or breakdown rolling.

()  Second or intermediate rolling

] Finish or final rolling.

Normally the first rolling of all joints and edges and the initial or breakdown rolling, shall all be done
with static weight (tandem or three wheeled) or vibratory steel-wheeled tandem rollers and the second
or intermediate rolling with pneumatic-tyred rollers. Use of any other rollers for the above purposes
shall be with the prior approval of the Engineer. During initial or breakdown rolling, the direction of
travel of the roller shall be such that the powered or driving wheel passes over the uncompacted mix
first, before the driven wheel. The second intermediate rolling shall follow the initial or breakdown
rolling as closely as possible while the bituminous mix is still plastic and at a temperature that will
result in maximum density. The final rolling shall be accomplished with static weight tandem or
vibratory steel-wheeled tandem rollers (without vibration) while the material is still warm enough for
removal of roller marks.
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In general the type roller or roller combination to be used shall be proposed by the Contractor for the

approval of the Engineer before starting the work and the rollers shall satisfy the requirements given
in Section 506.5(k) herein.

The speed of the rollers shall not exceed the limits given in Table 506-4 herein and shall be at all
times be slow enough to avoid displacement of the hot mix.

Table 506-4: Roller Speeds

TYPE OF ROLLER SPEED (km/hr)

Breakdown Intermediate Finish
Steel-wheeled 3 5 5
Pneumatic-tyred 5 5 8
Vibratory 5 5 -

During stages of initial, intermediate and final rolling, rolling shall commence at the low side of the
spread and progress towards the higher side parallel to the centre line of the pavement.

When the roller has passed over the whole area once, any high spots or depressions which become
apparent shall be corrected by either removing or by adding fresh material. The rolling shall be
continued till the entire surface has been compacted adequately and the roller marks have been
eliminated. Each pass of the roller shall uniformly overlap not less than one half of the proceeding
pass. The roller wheels shall be kept damp if required to avoid the material sticking to the wheels and
being picked up. However, the quantity of water used for this purpose shall be the minimum required
and shall not form puddies on the area under compaction.

When using a vibratory roller for the compaction of a surfacing the vibration shall be turned off before
the roller stops when reversing direction, and turned on after it starts in the new direction.

Vibratory rollers shall not be used for surfacing of thickness less than 50 mm, unless otherwise
approved by the Engineer.

The breakdown and the intermediate rolling shall be carried out at temperature not less than 135°C
and 115°C respectively. .

The final rolling shall be completed before the temperature of the mix falls below 90°c.

Rollers shall not be allowed to stand on newly laid material until 6 hours has elapsed after completion
of the compaction of the surfacing.

When the bituminous mix is spread in areas that are inaccessible to rollers; such as near kerbs and
manholes etc., compaction shall be achieved by hand tampers, mechanical tampers, or small
vibrating plate compactors to the approval of the Engineer. In such locations spreading and
compacting shall be carried out promptly before the mix cools below a minimum of 120°c.

The density of all samples taken from the compacted surface course shall not be less than 98% of the

Marshall Density at the point appropriate to the locations. The sample densities shall be determined
as given in Section 1802.4(c) herein.
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k. Requirements of Compacting Equipment

(a) General

Generally, with each paver a minimum of three rollers shall be provided by the Contractor. On small

projects involving a total of less than 5,000 tonnes of material the minimum requirements shall be one
tandem roller.,

All rollers shall be self-propelled, capable of being reversed without backlash and equipped with
power steering, dual controls allowing operation from either the right or left side. They shall have
water tanks with sprinkler systems to ensure even wetting of rollers or tyres.

The rolling surface of the wheels of a steel wheel roller shall be checked for wear. If grooves or pits
have worn into the rolling surface, the roller shall not be used on the work area.

Each roller shall have a calibration chart showing the relationship between depth of ballast and weight

and giving the tare weight of the roller. Each roller shall be in a good condition and shall be operated
by a competent and experienced driver.

(b) Steel-wheeled Rollers

Steel-wheeled rollers (tandem or three wheeled) shall weigh not less than 8 metric tonnes. The
minimum rolling pressure of the rear wheels of each three wheeled roller or at least one roller of each

tandem roller shall be 35 kN per metre of roller width. The use of three wheel rollers is to be avoided
for compaction of AC wearing course.

(c) Pneumatic-tyred Rollers

Pneumatic-tyred rollers shall have not less than 7 wheels (3 wheels on the front axle and four on the
rear) fitted with smooth tread compactor tyres, of equal size and construction, capable of operating at
inflated pressures upto 850 kN per square metre. The wheels shall be able to move up and down
independently of one another. Wheels shall be equally spaced along both axle lines and arranged so
that tyres on one axle line tract falls midway between those on the other with an overlap. The tyres
shall be kept inflated to the manufacturer's specified operating pressures with variation not exceeding
36 kN per square metre. Means shall be provided for checking and adjusting the tyre pressures on the
job at all times. For each size and type of tyre used, each roller shall have charts or tabulations
showing the relationship between wheel load, inflation pressure and tyre contact pressure, width and
area. Each roller shall be equipped with means of adjusting its total weight by ballasting so that the
load per wheel can be varied from 1,500 to 2,500 kilograms. In operation the tyre inflation pressure
and the wheel load shall be adjusted, as required by the Engineer, to meet the requirements of each
particular application in general the compaction of any course with a pneumatic-tyred roller shall be
accomplished with contact pressures as high as the material will support.

(d) Vibratory Rollers

Generally vibratory rollers shall be equipped with automatic vibration control which cuts out the
vibratory system before the machine comes to a halt.
The minimum operating weight of the roller shall be 6 tonnes, the minimum drum width 0.9 m, the

minimum linear drum applied force 44 kN per metre and the minimum frequency of vibration 33 Hz
(200 cycles/min).

B Joints

Both longitudinal and transverse joints in successive courses shall be staggered so as not to be one
above the other. As far as practicable, longitudinal joints shall be arranged so that the joints in the top
course shall be at the location of the line dividing the traffic lanes, and the transverse joints shall be
staggered at a minimum of 250 mm and be straight.
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Longitudinal and transverse joints shall be made in a careful manner so that well bonded sealed joints
are provided for the full depth of the course. No mixture shall be placed against previously rolled
material unless the edge is trimmed vertically to line and the vertical edge applied with a very thin
coating of binder just before additional mix is placed against the previously compacted material.
Paving shall be as nearly continuous as possible and rollers shall pass over the unprotected end of
freshly laid mix only when authorized by the Engineer. In all such cases provision shall be made for a
properly bonded and sealed joint with the new surface for the full depth of the course as specified

above. Before placing mix against them, all contact surfaces of kerbs, gutters, manholes, etc., shall be
given a thin uniform coating of hot bitumen and the joints between these structures and the surface
mix shall be effectively sealed by the subsequent spreading, finishing and compaction operations.

m. Miscellaneous Requirements

The Contractor shall provide suitable means for keeping all small tools clean and free from
accumulations of bituminous material. He shall provide and have ready for use at all times enough
tarpaulins or covers, as may be directed by the Engineer, for use in any emergency such as rain,
chiling wind, excessive dust or unavoidable delay, for the purpose of covering or protecting any
material that may have been dumped and not spread. Generally the hot mix shall be discharged
directly from the asphalt delivery trucks into paver receiving hopper unless the Engineer approves
dumping and spreading by hand in difficult areas not accessible by paver when spreading and
compaction shall be carried out promptly at a minimum mix temperature of 120°c.

n. Aftercare

Sections of the newly finished work shall be protected from traffic of any kind until the mix has
sufficiently hardened. Also traffic shall normally not be permitted over newly laid surfaces at least for

12 hours after laying or until the temperature of the newly laid surfacing has achieved the ambient
femperature.

In the event any binder course is constructed initially the surface so formed shall be maintained in its
finished condition until the surface course is placed thereon, and any damage caused shall be made
good by the Contractor. If the damage could be attributed to the negligence of the Contractor is it shall
be corrected at his own expense.

0. Surface Finish and Quality Control

Asphaltic concrete surfacing shall be finished to the requirements given in Section 1601 herein.

The Contractor shall exercise control on the quality of materials and works in accordance with Section
1602 herein.

All core samples shall be obtained by the Contractor, prior to allowing traffic on the finished asphalt
surface.

506.6 Measurement and Payment

a. Measurement

Asphalt Concrete in wearing course:

Shall be measured by square metres of mix furnished, spread, compacted, completed and accepted.
Measurement of the asphalt laid and compacted shall be of the area and thickness as shown on the
Drawings, described in the Specifications or instructed by the Engineer.

Deficiencies in thickness of the wearing course shall, unless an overlay is constructed at the
Contractor's expense, result in a proportion only of the wearing course area being measured for
payment. Proportions shall be determined in accordance with the thickness deficiencies and area
proportions described below.,
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Thickness of asphalt concrete wearing course shall be determined by average caliper measurement
of cores, rounded upwards to the nearest mm.

Paved sections to be measured separately shall consist of each 300 metre section in each traffic lane.
The last section in each traffic lane shall be 300 metre plus the fractional part of 300 metres

remaining. Other areas such as intersections, entrances, crossovers, ramps, etc. shall be measured

as one section and the thickness of each shall be determined separately. Small irregular unit areas
may be included as part of another section.

One core shall be taken from each section by the Contractor at approved locations and in the
presence of the Engineer. When the measurement of the core from any paved section is not deficient

by more than 5 mm from the specified thickness, the core will be deemed to be of the specified
thickness as shown on the Drawings.

When the measurement of the core from any paved section is deficient by more than 5 mm but not
more than 15 mm, 2 additional cores spaced at not less than 100 metre shall be taken and used
together with the first core to determine the average thickness of such section.

When the measurement of the core from any paved section is less than the specified thickness by
more than 15 mm, the average thickness of such section shall be determined by taking additional
cores at not less than 5 metre intervals parallel to the centerline in each direction from the affected
location until, in each direction, a core is taken which is not deficient by more than 15 mm. Exploratory
cores for deficient thickness will not be used in average thickness determinations.

Any deficiencies in the total thickness of wearing courses shall be subject of a proportional reduction
in the area of wearing course measured for payment. Alternatively, the Contractor shall construct all at
his own expense, a wearing course overlay, of practicable in the judgment of the Engineer. Any such

overlay shall be a minimum of 40 mm compacted thickness and to the specified standard of the
course it is overlaying.

Where the average total thickness of wearing course is deficient by more than 5 mm but not more
than 15 mm, adjustments shall be made in the area measurements as follows.

Deficiency in Total Thickness of Wearing Courses

Deficiency in Thickness as Proportion of Wearing Course
Determined by Cores (mm) Area Measured for Payment
0.0t 5.0 100%
5.1t0 10.0 80%
10.1 to 15.0 60%

Asphalt Concrete in Binder / Correction Course:

Measurement of the asphalt laid and compacted shall be within the tolerances specified in Section

1601 herein and based upon the lines, levels, thicknesses and areas shown on the Drawings or as
instructed by the Engineer.

The number of tonnes of asphalt shall be determined by digital printout weigh slips from an automatic
batching plant. Alternatively, if such a plant is not used by the Contractor, the number of tonnes shall
be measured by weigh slips, independently checked and certified by the Engineer, from truck scales
approved by the Engineer. Such truck scales shall be mounted on solid foundations which will ensure
their remaining plumb and level. They shall be inspected, calibrated and sealed by the Department of
Weights and Measures or other agency in Sri Lanka approved by the Engineer at least once every six
months, or more frequently as instructed by the Engineer.

The weigh slip, from whichever source, shall record the gross, tare and net weights of the truck, and
the time, date, truck identification and destination of the asphalt.

The dimensions of the asphalt laid will be checked by the Engineer, both during lying and after laying
and compaction, and the tonnage thus calculated will be checked against the weigh slips. In the event
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of any discrepancy between the two, and making due allowance for permitted tolerances, the
measurement based upon the Engineer's dimensional checks will prevail.

b. Payment

Payment for asphalt surfacing will be made at the Contract unit rate for the item as measured above. .

The price shall be full compensation for furnishing all materials, for mixing and placing of the mixed

material and for providing all plant, machinery, equipment, tools, labour and incidentals necessary to
complete the work to the Specification.

Pay Item Description Pay Unit
506(1) Asphalt Concrete in Wearing Course 50 mm compacted thickness square metre
506(2)  Asphalt Concrete in Binder/Correction Course metric tonne

600 UNPAVED ROADS

601 GRAVELLING OF EARTH ROADS AND RESURFACING OF GRAVEL ROADS
No change

602 PRIMING OF GRAVEL ROADS
No change

603  MAINTENANCE OF EARTH AND GRAVEL ROADS
No change

700 DRAINAGE CONSTRUCTION

701 ROADSIDE AND LEAD AWAY SURFACE DRAINS

701.1 Description
Delete this sub-section and substitute the following:

This work shall consist of:
(i) the construction of roadside and lead-away surface drains, unlined or lined, and

covered where required, to dimensions, grades and in positions shown on the
Drawings or instructed by the Engineer.

(ii) Provision of built-up access to premises as shown on the Drawings or as directed by
the Engineer.

The construction of built-up access to premises shall be done within the least possible time without
causing much inconvenience to the owners of premises and the road users. Contractor should inform
the owners of the premises well in advance that his intension to cut open the entrances or demolish
the existing structure to replace with a new entrance structure. The Contractor shall provide temporary
crossings over the cut open drains or demolition of existing structures as a temporary measure for the
use of owners of premises and their vehicles.

701.2 Materials

Add at the end of this sub-section:
(e) The cover slabs shall be precast and meet the requirements of Section 1705 herein.
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701.3 Construction Requirements

a. Cutting and Formation of Earth Drains
Add at the end of the first paragraph:

The excavation shall be carried out as detailed in Section 307 herein.

b. Lined Drains
Delete paragraphs two, three and four and substitute the following:

Where the lining is of precast concrete sections they shall be in concrete Grade C 25, laid to line and
level on a prepared bed of sand, dry mortar, approved soil, concrete or other material as indicated in

the Drawings or instructed by the Engineer. Unless otherwise instructed, the joints shall be filled using
1:3 cement mortar.

In-situ construction with concrete Grade C 25 or C 20, random rubble masonry, brick work or block
work shall be carried out as shown in the Drawings or as instructed. Where specified, or where found
necessary, they shall be surface lined with 1:3 cement mortar and smoothed as instructed. Bricks,
blocks or other material used shall be subject to the approval of the Engineer.

Rubble paving with mortar jointing, where specified, shall be carried out using selected rubble,
hammer dressed as necessary, to ensure proper embankment of the rubble and also to obtain a
reasonable smoothness to the surface finish after the jointing with 1:3 cement mortar is completed.

Add at the end of the sub-section the following:

c. Cover Slabs

Where it is required for the lined drains to be covered, unless otherwise instructed, the slabs shall be
of precast concrete of Grade C 25, and reinforced as indicated in the Drawings.

701.4 Measurement and Payment
Delete the text entirely and substitute the following:

a. Measurement

The excavation for lined drains shall be measured and paid as provided in Section 302 herein. The
excavation for unlined drains shall be measured and paid as provided in Section 307 herein.
Measurement of lining of drains shall be in cubic metres. Plastering shall be measured in square
metres. Reinforcement and Formwork for concrete shall be measured separately in kilograms and in
square metre respectively.
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b. Payment

Delete the pay items and pay units and substitute the following:

Pay Item Description
Concrete:
1001(1) Grade C 15
1001(2) Grade C 20
1001(3) Grade C 25
1001(4) Grade C 30
10086(1) Random rubble masonry
1006(2) Plastering 1:3 cement sand mix, 16 mm thick
Precast concrete cover slab:
701(1) 600x500x50 mm for bridge duct
701(2) 800x500x50mm for kerb inlet
701(3) 600x500x100 mm for drain
701(4) 800x600x100 mm for drain
701(5) 800x600x125 mm for drain
701(6) 1800x750x150 mm Gr. 25 concrete
701(9) 450x450x1500mm precast drain
701(10) 600x600x1500mm precast drain
701(11) 1000x800x1500mm precast drain
1002 (1) Tor - Steel reinforcement
1008 (1) Formwork smooth finish
1008 (2) Formwork rough finish

702  SUB-SURFACE DRAINS (UNDERDRAINS)

702.1 Description
No change

702.2 Materials

Delete paragraph two of part (a) and substitute the following:

Unless otherwise instructed, the perforated pipe to be installed shall be 150mm PVC (Type 600) pipe.
The pipe shall be drilled with 4 rows of 8 mm diameter holes at 150 mm centres on the bottom half of

the perimeter of the pipe.

702.3 Construction Requirements

Underdrains
Add the following:

The permeable material shall be laid and lightly compacted in layers not exceeding 300 mm. Care
shall be taken to prevent the contamination of permeable material during construction of the
subsurface drains and all permeable material contaminated by soil or silt or other deleterious material
shall be removed and replaced by the Contractor at his own expense.

Where specified or ordered by the Engineer, geotextile filter as specified in Section 1710 herein shall
be installed as shown on the Drawings. Filter fabric shall not be exposed to direct sunlight and shall

Pay Unit

cubic metre
cubic metre
cubic metre
cubic metre
cubic metre
square metre

square metre
square metre
square metre
square metre
square metre
square metre
metre

metre

metre
kilogram
square metre
square metre

be protected from mechanical damage during installation and construction.
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7024 Measurement and Payment

a. Measurement
Add the following:

The rate for geotextile filter shall include full compensation for furnishing, procuring, cutting, overlap,
jointing, placing and protecting the fabric as specified, as well as for wastage.

b. Payment

Pay items and pay units wiil be as follows:

Pay ltem Description Pay Unit
702(1) 160 mm dia. PVC (Type 600) Pipe metre

702(2) Graded aggregate, maximum size 37.5 mm cubic metre
1710(1) Provide and place geotextile filter square metre

703 MANHOLES, CATCHPITS AND INLETS

703.1 Description
No change

703.2 Materials
Delete the first paragraph and substitute the following:

Concrete for precast units or for in situ construction shall be Grade C25. Materials for rubble, brick or
block masonry shall be as specified in Sections 1006 and 1007 herein respectively,

703.3 Construction Requirements
Delete paragraphs 3 to 5 and substitute the following:

Precast units, reinforced or unreinforced, shall be manufactured using concrete Grade C 25. The
installation of precast units shall be to required lines and on prepared beds of sand, dry mortar,
approved soil, concrete or other material as indicated in the Drawings or as instructed by the
Engineer.

In situ construction of catchpits and manholes shall be carried out using concrete rubble masonry,
brick masonry or block masonry, as specified or instructed on Site. The concrete used shall be of
Grade C 25. Rubble masonry, brick or block masonry shall conform to the requirements of Sections
1006 and 1007 herein respectively.

In situ construction of inlets shall be carried out using concrete of Grade C 20.
703.4 Grade Adjustment of Existing Structures
Add the following at the end of second paragraph:

Due allowance shall be given by the Contractor in grade adjustment of existing manholes, when
preparing the Program of Works to compliance with the Clause 703. The work on grade adjustment of
existing manholes shall no way interrupt the program of work on pavement construction. If the
Contractor fails to adhere to this condition, the Engineer shall order a third party to carry out those
works that have not been done by the Contractor and recover the cost of such works from the
Contractor.
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703.5 Measurement and Payment

a. Measurement
No change
b. Payment

Pay items and pay units will be as follows:
Pay Item Description Pay Unit

703(1) Grade adjustment of existing manhole Provisional Sum

704  UNDER GROUND PIPE DRAIN

704.1 Description
No change

704.2 Materials
No change

704.3 Construction Requirements
No change

7044 Completion of bedding and Surrounding of Pipes
No change

704.5 Backfilling of Trenches
No change

704.6 Measurement and Payment
a. Measurement
Delete text and substitute the following:

The quantity to be measured shall be the number of metres of specified PVC pipe placed. The above

measurement, unless otherwise specified, will include excavations, shoulder material surround and
backfill compacted and accepted in place.

Payment

This work measured as provided above shall be paid for at the Contract unit price per metre length of
PVC pipe specified, complete in place.

Pay Item Description Pay Unit

704(1) Inlet to lined drain PVC pipe (Type 600) 100 mm dia. metre.

705  DRAINAGE BACKFILL BEHIND EARTH RETAINING STRUCTURES

7051 Description
No change

705.2 Materials
a. Aggregate backfill

No change
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b. Filter medium
Delete the second paragraph and substitute the following:

The aggregate and filter medium shall be free of organic material, clay or other materials which will
adversely affect the free drainage of water.

705.3 Construction Requirements
Delete paragraph 2 and 3 and substitute the following:

The aggregate backfill shall be placed along the wall and to a stable configuration and dimensions as
indicated on the Drawings or as instructed. The material shall be hand packed using a hand tamper.

The filter medium of graded aggregate shall be placed and compacted along the sloping face of the

aggregate backfill to a thickness not less than 200 mm. The material shall be and compacted using a
hand tamper.

705.4 Measurement and Payment

a. Measurement
Delete the last sentence.

b. Payment
Add the following:

There shall be no separate payment for the impervious layer and payment shall be deemed to be
included in the Contractor’s rates.

Pay item Description Pay Unit
705(1) 100 mm crushed stone backfill material cubic metre
705(2) 37.5 mm maximum size crushed stone — filter material cubic metre

706 ~ WEEPHOLES FOR EARTH-RETAINING STRUCTURES

706.1 Description
No change

706.2 Materials
Delete this sub-section and substitute the following:

Unless otherwise instructed by the Engineer, weepholes shall be made of PVGC pipe (Type 600) of 75
mm inside diameter .

706.3 Construction Requirements
No change

706.4 Measurement and Payment

a. Measurement

Delete the second sentence of the paragraph
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b. Payment

Pay items and pay units will be as follows:

Pay ltem Description Pay Unit
706 (1) Weephole, 75 mm dia. PVC pipe (Type 600) metre
706 (2) Rain water outlets/ducts, 160 mm dia. PVC pipe (Type 600) metre
706 (3) 50 mm dia. PVC drain pipe metre

707 PIPE CULVERTS / PRECAST BOX UNITS

707.1 Description
Delete this sub-section and substitute the following:

This work shall consist of supplying, jointing, bedding reinforced concrete pipes/ precast box units of
the required type, size diameter and length in the construction of culverts. The scope of work includes
the construction of new culverts, and the extension and modification of existing drainage structures.

The work also includes the construction of headwalls, wing walls, aprons, catch pits and other
ancillary items necessary for completion. All work shall be carried out to lines and levels and
dimensions shown in Drawings or as instructed by the Engineer.

707.2 Materials
Delete paragraph 1 and substitute the following:

Unless otherwise instructed at Site, the concrete for pipe bedding and similar works shall be concrete
Grade C 20 or as specified in the Drawings.
PC box units shall be concrete grade C25.

707.3 Construction Requirements
a. Excavation
Add the following at the beginning of this sub-section:

The Contractor shall take all necessary precautions to safeguard the stability of all trench excavations

and ensure that the safety of no person shall be placed in jeopardy by his operations or working
methods.

Surface drainage shall be controlled by the construction of temporary earth berms and drainage
channels to prevent stormwater from entering the working area. No separate payment shall be made
for such temporary drainage measures.

The amount by which the excavation is to exceed the proposed level of the invert of the culvert shall
be sufficient to allow for the type and thickness of bedding material to be placed as specified or as
shown on the Drawings.

The width of excavation shall be equal to the nominal internal diameter of the pipe/ or size of box units
plus 500 mm on each side, Where pipe/ box culverts consist of two or more rows of pipes/ box next to
each other the minimum spacing between each pipe shall be 300 mm or half the outside pipe
diameter, whichever is the greater, up to a maximum of 900 mm.
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Delete paragraph 4 and substitute the following two paragraphs:

Where rock or other unyielding material is encountered it shall be removed below the foundation level
for a depth of 300 mm, or 40 mm for each metre of fill over the top of the pipe whichever is greater,
but not to exceed 0.75 of the inside diameter of the pipe.

Where the soil encountered at the designed grade is unstable, soft or spongy, such material under the
pipe and for a width of 500 mm on each side of the pipe shall be removed to a depth instructed by the
Engineer, and replaced by sand or other selected material as instructed by the Engineer to provide an
adequate support for the pipe. When instructed by the Engineer, the Contractor shall construct a
blinding layer of concrete to provide a suitable working floor.

b. Bedding of Pipes
Add the following at the beginning of this sub-section:

Construction of culverts shall begin at one end, the position of which shall be fixed as shown on the
Drawings or as instructed by the Engineer. The end of the last whole unit, the top of which breaks
through the fill slope, shall normally determine the position of the other end of the culvert. However, in
the case of skew culverts or culverts with a cover less than 500 mm at the shoulder, the Engineer may
instruct that the end unit be cut to the length and skew required.

Any units which deform or crack, or which are not constructed to the required lines, levels and grades,
or which become displaced in the process of work or during the Defects Liability Period, shall be
removed-and replaced by the Contractor at his own expense.

Precast units shall be lifted and handled by means of approved liting devices only. Lifting eyes shall
be caulked with a suitable mortar after the units have been installed.

The Contractor shall exercise due care not to damage, overstress or displace any prefabricated
culvert with his own traffic or compaction equipment and shall provide additional cover over the
culverts to ensure that the culvertis adequately protected from construction equipment.

Where culverts are constructed on gradients exceeding 1:4 particular care shall be taken to protect
excavations against stormwater damage and the trenches shall be excavated to firm ground. The

trenches shall be backfilled with selected gravel or concrete if it is necessary to over-excavate in order
to obtain a firm floor.

After first completing the outlet structure, the culvert units shall be laid in the normal manner, starting
from the lower end' and placing successive units firmly against each other to prevent subsequent
movement. The lowest unit shall be securely cast into the outlet structure and thrust and anchor
blocks shall be constructed as required according to the Drawings.

Backfilling of trenches or around the pipes shall begin at the lower end and be carried out in horizontal
layers.

(i) Concrete Bedding
Delete this sub-section and substitute the following:

The pipes/ boxes shall be bedded in a continuous cradle of Concrete Grade C 20 and the concrete
shall extend up the sides of the pipes to dimensions as shown on the Drawing. The screed shall be of
Concrete Grade C 15 to a thickness of 50 mm. The cradle shall be such that the pipe can be seated
fully in it and the pipe shall be laid on the concrete bedding before the concrete is set.

As shown on the Drawings or instructed by the Engineer pipes shall be fully encased in Concrete
Grade C 20 (reinforced or unreinforced) of minimum thickness of 200 mm. Temporary supports shall
be provided near the pipe ends to support the pipes during the placing of the concrete. The concrete
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shall be placed in such a way that all spaces under the pipe are completely filled. Poker vibrators shall
be used to ensure that all spaces under and around the pipe are properly filled with concrete.
Concrete casing shall be cast in one continuous operation until completed.

(ii) Granular Bedding
Delete this sub-section and substitute the following:

Granular bedding when required shall be provided by bedding the pipe/ box in a trench of depth 100
mm plus 0.3 times the external dimension of the pipe/ box. The granular bedding shall be sand or any
other selected fill and shall be accurately shaped by a template to fit the lower part of the pipe/ box.
The selected granular bedding shall surround the pipe up to a height of 100 mm above the top of the
pipe. In appropriate circumstances the Engineer may permit compaction of sand bedding by hydraulic
compaction (flooding) subject to approval of trials carried out by the Contractor.

707.4 Jointing
Add the following at the beginning of this sub-section:

Where partial demolition is required for extension work to existing structures, the contact face of the
existing structure shall be cut to predetermined lines and levels, loose and fragmented material
removed and projecting steel cleaned and bent or cut as instructed by the Engineer. Where no partial

demolition but only extension is required, the contact aréa of the existing structure shall be roughened
and cleaned of all dirt and loose particles.

Where dowels are required they shall be installed with an approved type of epoxy resin grout in holes

drilled into the existing structure in accordance with details shown on the Drawings or as instructed by
the Engineer.

New concrete shall be bonded to old concrete by using a cement paste or slurry or an approved type
of bonding agent.

PC Box Units shall be jointed as directed by the Engineer.

707.5 Backfilling
Add the following:

The material used for the backfilling of those portions of culverts subject to traffic loads shall be
selected material of at least subbase quality or such lower quality as the Engineer may permit.

The backfilling material shall be thoroughly tamped in under the flanks of the culverts to provide a
uniform bedding to the Engineers satisfaction. Adequate cover over the culvert shall be provided
before the Contractor routes his construction equipment across it. Hydraulic compaction of backfilling
may be permitted in appropriate circumstances after successful trials.

707.6 PC Box Units, Head walls, Wingwalls and other ancillary works

Delete™ Class B of section 1001” of this paragraph and substitute the words “Grade C 25
concrete”.

707.7 Measurement and Payment

Delete this section and substitute the following:
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a. Measurement

Pipes/ boxes shall be measured as supplied, laid and jointed in metre length. No separate
measurements shall be taken for ancillary works required in laying and jointing of concrete pipes:
trench excavation and backfill, concrete/granular bedding, concrete around joints/connection to
existing pipes, formwaork, cement slurry and steel reinforcement.

Measurement for excavation and backfill and construction of headwalls, wing walls, etc. shall be taken
for payment under specified respective sections.

Measurement of items of work required in the construction of headwalls, wing walls, etc. shall be
taken separately for payment. These measurements shall include Grade C 15, C 20 and C 25
concrete, tor steel reinforcement, steel dowels, random rubble masonry, plastering, smooth and rough
formwork, crushed stone backfill and filter materials behind headwalls, wing walls, etc. and weep
holes.

If sand is used as a material to increase bearing capacity of the foundation or to replace unsuitable
soil in the foundation excavations with the approval of the Engineer, shall be measured for payment.

Payment

The rate for laying and jointing of concrete pipes shall include trench excavation and backfill, concrete
bedding, concrete screed, jointing, concrete around joints/connection to existing pipes/ boxes,
formwork, cement slurry, concrete pipes and collars and steel reinforcement.

The rate for laying and jointing of pre-cast box units shall include trench excavation and backfill,
jointing, concrete around joints/connection to existing pipes, formwork, cement slurry, pre-cast box
units and steel reinforcement.

Pay items and pay units will be as follows:

Pay Item Description Pay Unit
707(1) Laying and jointing of pipes,600 mm diameter (single row) metre

707(2) Laying and jointing of pipes,600 mm diameter (double row) metre

707(3) Laying and jointing of pipes,900 mm diameter (single row) metre

707(4) Laying and jointing of pipes,900 mm diameter (double row) metre

707(5) Laying and jointing of pipes,900 mm diameter (four rows) metre

707(6) Laying and jointing of pipes, 1200 mm diameter (single row) metre

707(7) Laying and jointing of pipes, 1200 mm diameter (treble row) metre

707(8) Sand fill cubic metre
707(9) Laying and jointing Pre-cast box units,600x600x1650 mm number
707(10) Laying and jointing Pre-cast box units,900x900x1650 mm number
707(11) Laying and jointing Pre-cast box 1000x1000 mm metre
707(12) Laying and jointing Pre-cast box 1500x1000 mm metre
707(13) Laying and jointing Pre-cast box 2000x1500 mm metre
1001(1) Grade C 15 concrete cubic metre
1001(2) Grade C 20 concrete cubic metre
1001(3) Grade C 25 concrete cubic metre
1001(4) Grade C 30 concrete cubic metre
1002(1) Tor steel reinforcement kilogram
1002(2) 20 mm Stainless Steel dowels at 500 mm c/c kilogram
1006(1) Random rubble masonry cubic metre
1006(2) Plastering 1:3 cement sand mix, 16 mm thick square metre
1008(1) Formwork smooth finish square metre
1008(2) Formwork rough finish square metre
705(1) 100 mm crushed stone backfill material cubic metre
705 (2) 37.5 mm maximum size crushed stone — filter material cubic metre
706(1) Weep holes, PVC pipe 75 mm diameter (Type 600) metre
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800 INCIDENTAL CONSTRUCTION

801 TOPSOILING

801.1 Description
Delete this sub-section and substitute the following:

This work shall consist of the supply of topsoil fumished and transported from approved sources or
stockpiles and spread in conformity with these specifications at locations shown on Drawings or as
instructed by the Engineer. Generally where topsoil is stockpiled adjacent to the Works, embankment
slopes shall be topsoiled in accordance with the Engineer's instructions.

801.2 Materials
No change

801.3 Construction Requirements
Add to paragraph 2 :

Where ordered by the Engineer the area to be topsoiled shall be roughened by hand scarifying, or by
other means approved by the Engineer, to ensure the stability of the topsoil on the area.

Delete paragraph 3 and substitute the following:

After the Engineer has approved the prepared and graded areas, topsoil shall be spread to a depth
which after settiement shall not be less than 75 mm or as instructed by the Engineer. Spreading shall
not be done when the ground or the topsoil is excessively wet or in a condition considered detrimental
to the work. The topsoil layer shall be levelled off and raked.

801.4 Measurement and Payment
Delete this sub-section and substitute the following:
a. Measurement

The quantities to be paid for shall be the number of square metres of topsoil of 100 mm loose
thickness completed in place and accepted.

b. Payment

The quantities of topsail will be paid for at the contract unit price which shall be full compensation for
furnishing, transporting and spreading material to the required thickness, levelling it off to a smooth
surface, for removing any stones as specified, and for roughening the surface to be topsoiled and
shall including all labour equipment tools and incidentals necessary to complete the work.

Pay items and pay units will be as follows:

Pay Item Description Pay Unit

801(1) Furnish, spread and compact topsoil square metre
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802 GRASSING

802.1 Description
No change

802.2 Materials

No change in the text of paragraphs (a) Grass Seeds (b) Grass Springs (e) Muich and (f)
Water.

Substitute text of paragraphs (a) Grass Sods (d) Fertilizer with thé following:

A Grass Sods

Grass sods shall be free from noxious weeds and diseases and shall contain a minimum of 50 mm of
topsoil.

d. Fertiliser

The type of fertiliser to be used shall be agricultural lime, super phosphate or limestone ammonium-
nitrate, or any other fertiliser approved by the Engineer.

The Contractor shall have the top 150 mm of the prepared surfaces tested to determine the amount
and type of fertiliser required for establishing proper growth conditions for the grass. The fertiliser shall
be evenly applied over all surfaces where grass is to be planted and shall then be thoroughly mixed
with the soil to a depth of 150 mm either mechanically or manually.

802.2 Construction Requirements
Delete paragraph 3 and substitute the following:

Seeding shall be done just before or during the rainy season or as instructed by the Engineer. The

method of seeding and application of fertiliser, water and mulch shall be subject to the approval of the
Engineer.

Delete paragraph 6 and substitute the following:

Sodding shall be done just before or during the rainy season or as instructed by the Engineer. The
Contractor shall notify the Engineer not less than 7 days before cutting of sods begin. Sods will be
approved by the Engineer, in their original position before cutting and delivery to Site. Areas to be

sodded shall be given a layer of topsoil 75 mm thick unless, due to the presence of suitable subsaoil,
the Engineer orders that the topsail be omitted.

The areas to be sodded shall be thoroughly watered beforehand so that they are wet to a depth of at
least 150 mm when sodding is to be done.

8024 Measurement and Payment

a. Measurement
No change
b. Payment

Add the following:

Payment shall include for pre-watering and watering the sods, replanting dead areas, supply and

placing of timber stakes, supply and applying of fertilizer and for all other incidentals that may be
required to establish an acceptable cover and to maintain the grass.
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Pay items and pay units will be as follows:

Pay Item Description Pay Unit
802(1) Grass sodding square metre

803  PLANTING TREES, SHRUBS, VINES, ETC.
No change in the entire text of this section.
804  RIPRAP PROTECTION FOR EMBANKMENT SLOPES

804.1 Description
No change

804.2 Materials

a. Dumped Riprap

Delete this paragraph and substitute the following:

Stones used for dumped riprap shall be hard, durable, angular in shape and resistant to weathering
and water action. Round stones and broken concrete will not be acceptable. The stones shall be at

least 500 mm in maximum dimension and more than 100 mm minimum dimension and be well graded
between these two limiting dimensions.

804.3 Construction Requirements
No change

804.4 Measurement and Payment
No change

Pay items and pay units will be as follows:

Pay Iltem Description Pay Unit
804(1) Dumped Rip Rap cubic metre
805 GABION WALLS

805.1 Description
Add the following:

This section covers the construction of gabion walls, Reno mattresses and aprons for the construction

of retaining walls, lining of channels, revetments and other anti-erosion structures. Generally gabions
shall be flexible, galvanised steel wire mesh cages packed with rock.

805.2 Materials

Delete this sub-section and substitute the following:
Unless otherwise specified the material used shall meet the following requirements:

(a) Double twisted hexagonal mesh made of zinc coated mild steel conforming to BS-1052/1980,
BS 443/1982.

(b) Binding and connecting wire of 3.0 mm diameter galvanised to the same standard as the
mesh wire.
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(c) Broken rock for filling baskets shall preferably be of sizes normally varying from about 100
mm in minimum dimension to 300 mm in maximum dimension and they shall be clean, hard

and durable, free from weathered pieces and extraneous matter. The rock shall be well
graded between the two limiting sizes.

(d) Where indicated on the Drawings or ordered by the Engineer, a layer of filter fabric, or
approved equivalent material shall be placed on the prepared surface prior to the placing of
the gabions. The material shall be placed as instructed in vertical strips with @ minimum

overlap of 300 mm and shall be properly fastened to prevent any movement or sl ipping during
the placing of gabions

805.3 Construction Requirements
In paragraph 2 delete "or rubble masonry".

Delete paragraph 3 and substitute the following:

The concrete shall be of Grade C 15 for unreinforced base layer and Grade C 20 for reinforced base
layer.

To the end of paragraph 4 add the following:

Baskets shall, where appropriate, be maintained square and with vertical sides during filling. Internal
tie wires shall be inserted and baskets shall be tensioned.

Delete paragraph 5 and substitute the following.

The wire baskets for gabions shall be made out of double twisted hexagonal mesh. The width of
gabion boxes will be 1.0-2.0 metres or as instructed by the Engineer. The length shall be multiples of
1.0 metre subject to a maximum of 4.0 metres. The gabions will have diaphragm walls at 1.0 metre
intervals.

The general specifications of gabions are as follows:

THICKNESS MESH TYPE WIRE DIA. STONE SIZE D50
(mm) (cm x cm) {mm) (mm) {mm)
500 10x12 2.70 120 - 250 180

1000 10x12 2.70 120 - 250 190

Add the following:

Mattresses, which are generally only used as single layer aprons in revetments or at the entrance or
exit to culverts to prevent scour and minimize erosion, shall be sub-divided by diaphragms into cells
having a width of 600 mm or 1.0 m as specified or instructed by the Engineer.

The cut edges of all mesh used in the construction of gabions, except the bottom edge of diaphragms
and end panels, shall be selvedged with galvanized wire having a diameter of at least 0.5 mm more
than that of the mesh wire. The diaphragms and end panels shall be selvedged on the top and vertical
sides only.

Sufficient binding and connecting wire shall be supplied with the gabion cages to perform the wiring
operations in accordance to these specifications. The diameter of the wire shall be at least 3.2 mm.
The methods of assembly shall be in accordance with the manufacturer's instructions but the
Contractor shall ensure that sufficient connecting wire braces are provided to prevent deformation of
the cages as they are being filled with stone.

It is essential that the comers of the gabion cages be securely wired together to provide a uniform
surface and to ensure that the structure does not appear as a series of blocks or panels.
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Particular care shall be exercised in filling visible faces of gabion boxes, for which only selected stone
of adequate size shall be used and be so prepacked that a fair faced finish is obtained. The filling of
boxes shall be done in stages in order to prevent deformation and bulging.

The filling of mattresses shall be carried out by spreading random stones on the first layer and using
selected stones for the top layer so as to present a dry stone-pitched surface.

805.4 Measurement and Payment

a. Measurement
Delete paragraph 2.
b. Payment
No change

Pay items and pay units will be as follows:

Pay ltem Description Pay Unit
805(1) Gabions cubic metre
806  PAVED SIDE WALKS

806.1 Description
No change

806.2 Materials

Delete the first sentence and replace with the following:

The concrete used for precast slab construction and cast in-situ concrete shall be Grade C 25
concrete.

806.3 Construction Requirements

Delete (c) and substitute the following:

The precast concrete slabs as indicated in the drawings shall be laid to line and level on a prepared
bed course material. The bed course material shall be spread and uniformly compacted on an
approved solid foundation to a thickness of not more than 50 mm. Unless otherwise instructed by the
Engineer, the slabs shall be laid side by side to a close fit (gap should not be more than 10 mm ) and
the joints filled with 1:3 cement sand mortar.

806.4 Measurement and Payment

a. Measurement

Delete this sub-section and substitute the following:

The quantity to be measured shall be the number of square metres of finished surface irrespective of
the type of paving. The above measurement, in the case of precast concrete slab paving, unless
otherwise specified, will include excavations, preparation of the bed surface, 50 mm thick sand bed

fill, precast concrete - Grade 25 slabs and slab jointing with cement sand mortar.

In the case of asphalt concrete surfacing, the finished area shall be measured in square metres of mix
furnished, spread, compacted to lines, levels, thickness and areas shown in the Drawings.
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b. Payment

The payment will be at the Contract unit rate for work measured as above which shall be full

compensation for all labour, materials, tools equipment and other incidentals required for completion
of the work.

Pay items and pay units will be as follows:

Pay ltem Description Pay Unit
806(1) Precast concrete slab (450x450x50mm) paving square metre
806(2) Asphalt concrete surfacing to 50 mm compacted thickness square metre

807  PRECAST CONCRETE KERBS AND CHANNELS

807.1 Description
No change

807.2 Materials
In the first sentence delete “A or B” and replace with “C 25,

807.3 Construction Requirements

In the third paragraph delete “ class B” and replace with “C 20~

807.4 Measurement and Payment
No change

Pay items and pay units will be as follows:

Pay Item Description Pay Unit
807(1) Standard kerb metre
807(2) Flat/Edge kerb metre
807(3) Drop kerb metre
807(4) Bridge kerb metre
807(5) Lower kerb metre

808  GUARD RAILS AND WALLS, GUARD STONES, AND GUIDE POSTS

808.1 Description
No change

808.2 Materials
In the first sentence delete “A or B” and replace with “C 25”.

Add the following at the end of paragraph (f):

(9) Steel railway lines salvaged from railway or Road Development Authority stores.
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808.3 Construction Requirements
a. Guard Rails

Delete this section and substitute the following:

Guard rails shall be pre-cast concrete using precast components as shown on drawings or as directed
by the Engineer.

Railings made from concrete Grade C30 exactly with the dimensions of sections indicated in drawings
in a manner that will result in smooth continuous tight rail closely conforming to the line and grade of

the highway or as indicated in the Drawings. Laps in railings shall be parallel to the direction of flow of
traffic.

The holes for the posts shall be or sufficient size to permit proper setting of the posts and to allow

sufficient room for backfilling and tamping. The holes shall be spaced to suit the standard length of
guardrail supplied.

The guard rail complete shall be erected true to line and level and the holes shall be backfilled with
concrete Grade C 20 only after the Engineer has signified his approval. When the backfilling is

complete and the bracing removed the posts must be rigid and vertical and the guard rail true to line
and level and firmly fastened to the posts.

Contractor shall erect precast concrete guard rails as indicated on the Drawings or as otherwise
directed by the Engineer.

b. Guard (Parapet) Walls and Guard Stones

Delete paragraph 1 and substitute the following.

Guard walls shall be masonry, or reinforced concrete precast or cast in situ to dimensions given in the
Drawings.

Guard stones shall be reinforced concrete, precast or cast in-situ complete with painting, all as shown
on the Drawing or as ordered by the Engineer. The concrete shall be Grade 20. Forms used for

concreting in situ shall be wood, metal, or suitable material and shall extend the full depth of the
concrete.

Delete paragraphs 4 and 5 and substitute the following:

Compaction of the concrete placed in the forms shall be by vibration. Forms shall be left in place for
24 hours or until the concrete has set sufficiently so that they can be removed without injury to the
concrete placed. The finished concrete shall be kept moist for a minimum of 7 days. The method of
curing shall be subject to the approval of the Engineer.

c. Guide Post
Delete paragraph 1 and substitute the following:

Guide posts shall be reinforced concrete precast or cast in situ to dimensions as given on the Drawing
or as ordered by the Engineer.

101
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d.

2.1

22

23

W Beam Barriers / Guard Rails
Description

This work shall consist of furnishing and installing the specified type or types of guardrail at
locations indicated on the Drawings or as directed by the Engineer.

The work shall include all required posts, rails, cables, fixtures and fastenings, beams
anchorages and attachments as well as aligning and painting, if required and all the

processes necessary to complete the work.

Materials

Posts

Steel posts shall conform to the requirements of BS 7818.

Timber posts shall conform to the requirements of AASHTO Standard specification M168 and
shall be of the species and grade and treated as required in the Contract.

Concrete and Reinforcement
Concrete shall conform to the requirements of section 1001 as appropriate.
Reinforcement shall conform to the requirements of section 1002 of the specification.

Guardrail

The Guardrail shall be zinc coated corrugated sheet steel beam rail elements according
to AASHTO M 180 and as per drawing.

Type of Guardrail : Type 1 : Zinc coated, 550g/sq.m
Class of Guardrail : Class A , Base metal nominal thickness, 2.67mm
Shape : W- beam as shown on the Drawing.

The Guardrail shall be zinc coated steel of thickness not less than 10 or 12 gauge as
shown on the drawings. The steel shall elongate not less than 12 percent in a 50mm
gauge length under tensile tests. Rail elements shall meet the strength requirements of
table below. Other specification shall follow requirements in AASHTO M 180.

Table

Beam Strength

Ultimate Tensile strength Traffic face up Traffic face down
N/sg.mm Load Max. Deflection Load Max Deflection
Gauge Minimum Kg mm Kg mm
12 560 680 50 540 50
12 560 910 75 720 75
10 700 910 50 720 .50
10 700 1360 75 1080 75

The beam strength shall be determined with the rail element freely supported on a clear
span of 3.65 metres and the load shall be applied through and 80mm wide flat surface at
the centre of the span. Rails and joints between rails shall both be tested. When the joint
is tested it shall be at the centre of the span.

102
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24

25

“Traffic face up” means the load is applied to the traffic face. “Traffic face down™ means
the load is applied to the other face. Terminal sections shall meet the requirements for rail
except the beam strength test.

Bolts and Nuts

Bolts and Nuts shall be galvanized in accordance with AASHTO Standard specification
M111 and all connections shall be able to withstand a side pull in any direction of 2,200
kilograms. If the contract documents indicate that galvanizing is required, all steel except
reinforcement for reinforced concrete shall be galvanized.

Protective Coating

Following fabrication, cutting drilling or welding all guardrail components shall be
galvanized to the requirements of BS EN 1SO 1461.

3. Construction Methods

31

3.2

3.3

808.4

Posts

Posts shall be set vertically in position and to the lines and levels shown on the Drawings,
Post holes shall be back filled with approved material well tamped in layers of not more
than 100mm thickness. If driving of posts is permitted the type of posts shall have
substantially the same dimensions as the body of the posts. Damage to posts in driving
will be cause for rejection.

Guardrail

Rails shall be erected in a manner that will result in a smooth continuous taut rail closely
confirming to the line and grade of the highway or as shown on the drawings.

Painting

All metal work not galvanized shall be given one shop coat of zinc chromate paint or a
rust inhibiting primer of a type approved. by the Engineer and two field coats of white or
alluminium paint. Untreated timber shall be given three coats or paint of the kind indicated
in the contract documents. Painting shall otherwise be in accordance with section 5.5.

Measurement

The quantity to be measured for payment shall be the length in metres of rail and terminal
sections measured from centre to centre of end posts for each continuous installation,
including supply and installation of all posts and supports, painting and galvanizing, reflector

Payment

This work measured as provided above will be paid for at the Contract unit prices for
guardrail. The price and payment will be full compensation for furnishing and installing all
materials, including reflectors, end anchorages, labour, equipment, tools and incidentals
necessary to complete the work.

Measurement and Payment

Measurement
No change

Priority Road Project - 3, Phase - 1 (Funded by CDB) I [] 3 Volume 3 Section (g) Page 103 of 174



.

Technical Specification: Part Il - Special Provisions

b. Payment

Pay items and pay units will be as follows:

Pay Item Description Pay Unit
808 (1) Guard stone as per Drawing number
808 (2) W Beam Barriers/ Guard Rail Metre
808 (3) Guard Rails in foot walks Metre

809 FENCING
No change

810 ROAD MARKINGS

810.1 Description
Delete this sub-section and substitute the following:

The work shall consist of the applications of road markings including the installation of road studs on
the finished paved areas of road in accordance with the "Government Gazette Notification dated
13.03.1987" published by the Government of the Democratic Socialist Republic of Sri Lanka.

810.2 Materials

Delete all types of materials except reflectorised thermoplastic material. Thermoplastic material shall
have been manufactured in accordance with BS 873 of Part IV.

Before delivery of materials to Site the Contractor shall forward certificates of origin specifying the
physical and chemical characteristics and the constituents of the paint from the manufacturer. Before
delivery, and during the work, the Engineer may call for tests necessary to determine the efficacy of

the paint application. All such tests shall be performed at the expense of the Contractor and shall be
considered subsidiary to the work.

The material shall be laid to a thickness of not less than 2.5 mm or more than 6 mm unless
specifically authorized by the Engineer.

Use of Beads: A layer of glass beads shall be superimposed in the surface of the hot thermoplastic
immediately after laying, to give an immediate reflectivity. The superimposed beads shall be of the
same quality as that incorporated in the reflectorized thermoplastic but may be smaller in size, but not
more than 20% shall pass through 212umm sieve. Beads shall be applied at a rate of 250 — 450
grammes per square metre such that the combined total weight of the beads incorporated and
superimposed in thermoplastic shall be between 20% and 26% by weight of the material.

Road Studs

The road studs shall be of a type to the approval of the Engineer and shall have reflecting amber and
white colours. Studs of other colours may be installed locally as directed by the Engineer.

They shall be installed in accordance with the manufacturer’s instructions and in relation to direction
of traffic flow, on centre line and edges as shown on the drawings or as directed by the Engineer. The
reflecting road studs shall comply with BS 873 Part IV. The colours of studs used in the areas of road
marking shall have the same colour of the road marking.
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810.3 Construction Requirements
Add the following at the end of sub-section (d):
e. Equipment

The road marking equipment shall be purpose made of approved type and manufacture and be
capable of painting the markings to a uniform width within the tolerances specified without the paint
running or splashing. The equipment shall be capable of painting lines of different widths by

adjustment of the spray jets on the machine or by means of additional equipment attached to the
machine.

The machine shall be capable of spraying at a speed of not less than 5.0 kilometres per hour.

f. Setting Out

The road marking lines, symbols, figures or marks shall be set out by means of paint spots of the
same colour as that of the proposed final lines and marks. Normally spots of approximately 10 mm in
diameter spaced at 1.5 m intervals shall be sufficient. After spotting, the positions of the proposed
road markings are to be indicated on the road. These premarkings shall be approved by the Engineer
before starting any painting operations. The positions of any road studs shall be marked out on the
road and shall be approved by the Engineer before they are fixed in position.

g. Tolerances

The width of lines and other markings shall not deviate from the specified width by more than 5%. The
position of lines, letters, figures, arrows, reflective road studs and other markings shall not deviate
from the true position specified by more than 20 mm. The alignment of any edge of a longitudinal line
shall not deviate from the true alignment by more than 10 mm in 15 m. The lengths of segments of
broken longitudinal lines shall not deviate from the specified length by more than 150 mm.

h. Rectification of Faulty Workmanship

If any material not complying with the requirements is delivered to site or used in the Works, or if any
sub-standard work is carried out, such material or work shall be removed, replaced or repaired as
required by the Engineer, at the Contractor's own cost. Rejected traffic markings and paint that has
been splashed or has dripped onto the surfacing, kerbs, structures or other such surfaces shall be
removed by the Contractor at his own cost, in such a way that the markings or spilt paint will not show
up again later.

810.4 Measurement and Payment
a. Measurement
Delete this sub-section and substitute the following:

Road markings shall be measured by the actual length in linear metres for the specifed widths
completed and accepted. Reflecting road studs shall be measured in number supplied, installed and
accepted.
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b. Payment

Pay items and pay units will be as the follows:

Pay ltem . Description Pay Unit
Centre line:
810 (1) Continuous square metre
810 (2) Intermittent square metre
Edge line:
810 (3) Continuous square metre
810 (4) Pedestrian crossing square metre
810 (5) Road studs number

811 ROAD SIGNS

8111 Description
Delete this sub-section and substitute the following:

The work shall consist of provision and erection of permanent road signs complete with posts, sign
frames and necessary accessories in accordance with the Specification, the Drawings and the

"Manual on Traffic Control Devices” of the Road Development Authority or as instructed by the
Engineer.

Project Information Sign

It shall also include the provision, installation and maintenance of a project information sign at the
start and end of each of the project roads. The sign shall be as described in the Drawings, or as
otherwise directed by the Engineer. Before ordering the signs, the Contractor is to confirm with the
Engineer the size, colours, layout and wording of the signs.

811.2 Materials

e. Preservatives, Paints and Finishes

Delete paragraph 3 and substitute the following:

The reflective material to be supplied shall be high intensity grade sheeting (High Performance Wide
Angle Retro-reflective Sheeting) and shall be in accordance with ASTM D-4956-90, "Standard
Specification for Retro-reflective Sheeting for Traffic Control".

The material shall be supplied with a pressure-sensitive or heat applied adhesive backing protected

by a removable liner and shall be of the correct type for the backing surface to which it is to be
applied.

f. Reflective Beads

Delete this text and refer “use of beads” under the sub-section 810.2 herein.
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811.3 Construction Requirements
a. Mounting Posts

Delete paragraph 1 and substitute the following:

Posts for mounting standard types of road sign shall be as indicated in the Drawings or as otherwise
directed by the Engineer.

811.4 Measurement and Payment

a. Measurement
No change

b. Payment
No change

Pay items and pay units will be as follows:

Pay Item Description Pay Unit
Reflective road sign :

811(1) Single pole, sign area up to 0.5 m2 number

811(2) Double pole, sign area up to 2.0 m2 number

811(3) Chevron waming sign number

811(4) Flag Type Sign number

Add the following new Section 812
812 BUS BAYS
812.1 Description

The work shall consist of constructing of bus bays at existing locations of bus stops/halts, locations as
shown on the Drawings or as instructed by the Engineer in accordance with these specifications,

812.2 Materials

The materials used for various items of work such as road pavement, sidewalk, kerbs, road markings
etc. shall be in accordance with the relevant part of the specifications.

In addition cement blocks of size 215x110x75 for paving manufactured to specification approved by
the Engineer.

812.3 Construction Requirements

The various items of work involved shall be in accordance with the relevant part of the specifications.
8124 Measurement and Payment

a. Measurement

Quantities to be measured shall be as specified under various items of work involved in the
construction of bus bays.

b. Payment

The individual items of work involved shall be paid as provided for in the relevant part of the
specifications.
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Pay items and pay units will be as follows:
Pay Item Description Pay Unit

812(1) Cement Blocks 215x110x75 mm square metre
Add the following new Section 813
813 CONCRETE KERB INLETS

813.1 Description

This work shall consist of the construction of kerb inlets to lines, levels and grades as shown on the
Drawings or as indicated by the Engineer.

The dimension of the inlets shall be as shown on the Drawings or as instructed by the Engineer.

813.2 Materials

Concrete for precast or cast in place units and concrete for kerbs shall be of concrete Grade C25as
per section 1001.

The other material used shall meet the requirements of the following, unless otherwise specified:

(a) Reinforcement steel to SLS-375 or CS-26.

(b) Bed course material shall consist of sand, gravel, crushed stone or other approved material of
10mm maximum size.

(c) Cement mortar for jointing to Section 1703.2 herein.

813.3 Construction Requirements

The Construction requirements shall be the same as for Section 807.3 herein for the installation of
kerbs.

813.4 Measurement and Payment
a. Measurement
Kerb inlet fumished, accepted and placed shall be measured by the number.

b. Payment

The payment will be based on the Contract unit rate for the item which shall include full compensation
for supplying and installing the kerb inlet. The rate shall also include the cost of all materials, labour
equipment tools and other incidentals necessary to complete the works to the Specification.

Ll

Pay ltem Description Pay Unit
813(1) Kerb inlet number
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Add the following new Section 814

814 HANDRAILS, UPRIGHTS AND END PILASTERS

814.1 Description

This work shall consist of the construction of handrails, uprights and pilasters at the locations and to
the dimensions, lines and levels shown on the drawings or as instructed by the Engineer.

Handrails and uprights, which are meant essentially to protect vehicles and pedestrians from falling off
the edge of bridge decks, shall be positioned away from the carriageway edge so as not to interfere
with the normal movements of traffic.

End pilasters shall be positioned at the ends of the handrails behind the movement joints, in each
corner of the bridge decks.

814.2 Materials

Concrete used for the casting of handrails, uprights and end pilasters shall be of Grade 25 as given in
Section 1001 and as specified.

The other material used shall meet the requirements of the following unless otherwise specified:-

a. Reinforcing steel to SLS 375, CS 26 or BS 4449
b. Cement mortar for jointing to sub-section 1703.2
c. Bitumen joint fillers shall be of the approved varieties.

814.3 Construction requirements
a. Handrails and Uprights

Handrails and uprights shall consist of pre-cast concrete post and rail jointed with in-situ concrete and
mortar joints. Their assembly and erection shall be as shown in the Drawings or as instructed by the
Engineer. Concreting of posts and rails shall be in accordance with Section 1001 and reinforcement in
accordance with Section 1002.

Posts shall be set vertical in pockets filled with concrete as shown on the Drawings or as instructed by
the Engineer.

Rails shall be set parallel to the bridge deck or as instructed by the Engineer. Jointing between rails
and between posts and railing shall only be carried out after the posts have set. Joint mortar and in-
situ concrete shall be trowelied to a neat finish.

No Site drilling or cutting of pre-cast posts and rails shall be permitted without the prior approval of the
Engineer.

b. End Pilasters

End pilasters shall be pre-cast or cast in-situ using concrete of the specified grade. Their assembly
and erection shall be as shown on the Drawings of as instructed by the Engineer. Forms for the
concrete shall be wood, metal or suitable material and shall extend to the full depth of the concrete.

All forms shall be free from wrap and of sufficient strength to resist the pressure of the concrete
without displacement. All forms shall be clean and coated with an approved oil before concrete is
placed and compacted. Reinforcement shall be maintained in its correct position during concreting.

Concrete shall be proportioned, mixed and placed in accordance with the grade of concrete specified.
Compaction of the concrete placed in the forms shall be by vibration or other acceptable methods.
Forms shall be left in place for 24 hours or until the concrete has set sufficiently so that they can be
removed without deformation to the concrete placed. The finished concrete shall be kept moist for a
minimum of 7 days. The method of curing shall be subject to the approval of the Engineer.
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814.4

Measurement and Payment

Measurement

Unless otherwise specified, handrails and upright shall be measured by the length in metres of the
handrails and pilasters by the number of each.

b.

Payment

The unit rate of each item of work shall be for the full compensation for all labour, equipment, tools,
materials and incidentals necessary to complete the work as specified.

The pay items and pay units will be as follows:

Pay Item Description Pay Unit
814(1) Handrails and uprights metre
814(2) End Pilasters number

Add the following new Section 815

815

815.1

KILOMETRE POSTS, BOUNDARY MARKERS AND BOLLARDS

Description

This item shall consist of :

(@)

(b)

(c)

(d)

815.2

Replacing missing or damaged kilometre posts with new ones. This work shall consist of
precasting, transporting and fixing concrete kilometre posts in accordance with the type
drawings of the Road Development Authority, complete with all necessary lettering and
painting, as specified at locations directed by the Engineer.

Reposition existing kilometre post. This work shall involve the removal of existing kilometre
posts, transferring the same and carefully and re-fixing at new location as directed by the
Engineer.

Maintain and paint existing kilometre posts. This work shall consist of repainting route
marking and lettering on existing kilometre posts in place, or as directed by the Engineer,
including scraping and removing old paint and application of any treatment given to the face
of the posts, sand papering and making up any damage with cement mortar prior to painting.
Maintain and paint existing RDA right of way boundary markers. This work shall consist of
repainting existing right of way marker posts in place, or as directed by the Engineer,
including scraping and removing old paint and application of any treatment given to the face
of the posts, sand papering and making up any damage with cement mortar prior to painting.

Materials

The new kilometre posts shall be constructed of concrete Grade 30, and the concrete bases in which
they are set shall be of concrete Grade 20. For quality control, trial mix, sampling and testing,
materials, tools and equipment and construction methods shall be as stated in Section 1001 herein.
Cement paint shall confirm to requirements of SLS-590 and enamel and emulsion paints shall
conform to requirements of SLS-539 and 557 respectively.
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815.3 Construction Methods

Unless otherwise mentioned or shown in the drawings the kilometre posts, where new or the old one,
shall be mounted on a concrete base and the posts shall be surrounded with concrete of Grade 20 of
minimum thickness of 150 mm and finished and flushed with ground.

The route number and the appropriate kilometre shall be formed and painted as shown in the type
drawing of RDA. The exposed surface of the posts shall be finished smooth and areas not required for
lettering shall be applied with one coat of primer and two coats of weatherproof emulsion paint, of

colour and quality approved by the Engineer. The posts (new or old) shall be transported and erected
at the various locations as directed by the Engineer.

8154 Measurement and Payment

a. Measurement

Measurement shall be in numbers at locations approved and accepted by the Engineer

b. Payment

The work measured shall be paid for at the Contract unit rate as detailed below. The payment shall be
full compensation for all labour and materials involved in casting, handling, transporting and
incidentals necessary to complete the work including excavation for removing and re-fixing, concrete

base with surrounding materials erection, clearing, scraping, sanding, painting, lettering etc. all
complete.,

Pay Item Description Pay Unit
815(1) Provide, install and paint new kilometre post number
815(2) Reposition existing kilometer post number
815(3) Paint existing kilometre post number
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O RIGID PAVEMENTS

9614 CEMENT CONCRETE PAYVEMAENT - MACHINE ORIENTED
CONITRUCTION

R Descriptica

The wosk shal! consist of sonsiraction of tn-reinforoer . jeint=d plain coment
concrele Pavemzat in scoordance with she royniraments of ‘hase Specifiontions aad ic
conforminy with the L, grades and Uross-sections showe on the Prawings or ss
diretizd by the Engineer. The wink bl inuisde furnishing of all plaal and
egeipineni, moersts and labour ead perionning alf operations in conneation with 1he

work. as aprroLsd Ly the Bagieeer,

Phate sz two distipetive meihods of coens® wuzlion

aecifist 3 1hese

Specifications; ihey a2¢ machine and marval oriemed.  in s
oricnled method of consiruction is describad

The dezign parameters, viz., thickness of Pavement slab, grade of. concrets.
juint details ere, shall be a8 stipelated in the Drawings, '

Where Pavements are reinforczd, the requiremsnts are wiven in special
pravision.

1A Mairrials

L]
Materinis vied shiell conform te the requirements of the foilowing, wnless
otherwise specifisd

{=} Cement 1o Section 1703, The cement shall be subjecled i acceplapes fesls
prior to ils use.

[f the soii 2round has soluble sajts like sulphaies in excess of 0.5 pereent, the
cement yszd shall be sulphate resistant aad shall contorm to BS 4027 ; 1097,

{b} Water used for mixing and curing of concrete shal! S clean snd free from
injurious amounts of oil, salt, acid, vegetasie matter or vthes substances harmful i
the finished concrete, It shall mest the reguirsmends stipufaizd in SLS 372,

£3 Cossse and fine sggregatc shal! .onform to requirements of Sub sectioa
1701.2.
td) Admixtures - Use of admixtvess conforming 1o Scction 1704, shal?! he

permitted in order to bmprove workability of the concraie oc increasing the sevting
time, vn satisfactery evidencs that they will ot have amy sdversz effects on the
propertics of concrete with respeet o strengih, volome change, and dursbility and
have po deleisrious effect on steel reinforcements. The details of the admixture and
the suantity o be used must be fursished o the Enginesr in advance 1y obtainm his
approval befors use, Satisfactory performance of the admixturrss shall be cstablizhesd
throngh the laboratory concrere trisl mise: and trial paviags,

(e} Mild steel bars for doweds and tie bars shall conform to the rEquirsments of
5 26.
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i3 Folvihens - neeting and sihar wacarials nsed 35 <enaratics ize mbranes Belas e
1

&
the Suh-hase and conerel. siuds and

2y apscind matesialy geed Vs curing & congmpe
shail be spproved by the Eaginver prine 1 othel - s

i'g'! fi’ﬂ-—-l?.-ﬁei;%:iq::_‘.' ERIGT R ﬁ{: i il L@ vented are [:?::_:};a_{:g.:‘:d P ouss vl g
~dmg pbuding shractures Hke by dges wod eujverms cshi be of 20,35 mus RRLI0K frcs

Withey a tolgranze o 21 9 men and o 3 sl capanding cork szl or Diem rompranile
matersai and comalying with the resviremeants of B3 Specification Classs Mo, 2630 oy
feitish Higheay Ageucy. ¥Wal | Clywse 5613 [r shat] be 25w boss i deph then the
thickness ol the siah withly o tolerswws of 23 mm und PEow o 3¢ the fall widip
{hetween ihe vide faeme Tie Dller brsr » 1% 1 be in soitadle leagth s whic !
be loss than or: fase widih, Boles i acoemmedaie dows! bars sha¥ b Hrznrale y
bered ar punches s 1 TR | Wl TR Fome! mars

3

B "
thir P ol P sRaline SoMitlians o an (T N P

i LTI o i
pely sulphide svpe huving Heribitny, resiciune 19 age bordeniag ood e
.|

sealzn i3 of hot povred tvpz i s8al] conform 1o O
b i svcordanes with BS 5212 {pare 11,

ST T
B and cold aspdied sealant 2hali

1A Canesete miz eeqairements an? tesding for goaiity
{u} Wix Besign for Copcretr

Lonstgiesl 16 8pproval of a1 e saterials toe By pted in e camesgic by rhe
Evginzes, the Ceateacior abal! 3sbesr the min Sinign based o welghed propasticns of
abl ingredients Tor the appraval of the Engineer, Ths mix demiin shadl be submitied 2

lewst 3 weaks pricr to the roving oF a trial section and the desigs shail bz bassid on
fabaratory irisl mises vsing aboroved araterials,

The targe mean strengin for she design mux aad wmishsuls comon: cosles!
shall be dercnimined 43 bndicared in Toble 1001—4 af Section (8014, The mix desipn
shall be based on the flosural seempth of concreie. Casling, coring aed festing of
cuhes shall be 2arried ool 88 piven it Sub seotices 100512 sd for herms the proceinss
given v BS 1881 shall he fellawsd. Unisis orhersiss specified, ® target maan srengih
valuz [Nexersl or croshing) of st loast 20 percent in excesz of the mininee valus
shall be achieved during poeliminagy esiai g il 7aspesd to the dusipn of smives

ik} Conereie Streagth and Compliapee Testing

During the mix design in the laboratooy Wmtion peovesn flexnoal and
eemprsisive strengihs of sencrare iull be established oa dhe basic of s bost 3Ricly
wesls on sxmpies. However, qualing cumtend in 1he Sicld z2all be enercissd Uh jae basis

of fl4zurs] svzongth. 11 shall be cosured that the materiais and mia propordicas Temaio
substaniatlv engloensd @iEfike IRE :.'a'a.-;?:} sasergie femlyciioe The water contont shall

bz the minimum required 2o prosiic the seresd warkakiliiy for fell compacrive of &7

CONEFSLE 0 tig resquired deasity sv deioopained By e ffial maxes or other armilil-'i
asthorived by ke Enpgizmesr.  |p 1 migveiag, e maximum free waise coment pabin
sheth be mbisr &y 030 :

Tas satio beraren the 7 2ad 28 day swensahs shall be determnined For the mix
b Be uzad i the siab ia advancy, By wexthing psirs of beaws amd cubes 30 sach stage fof
AT least 2ig batches of izl mines, Tho avirage siresth of the 7 day cured spacimes
shail be wvidod by the avarage streazth of 18e 2% day spreimeas for sach batoh, asf

the ratio 'RY shall 9o daermiced. The ratis "R shall be extressed Lo thros degimal
planas,
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thos amed emem bl Ay 3 L - i
& teoed smhion of durtng woemal warkisg, the
g "
8

we ol any d consevstive T dey tosl resuits Falls below the cweiped 7 Say

TAng f82 ennucHus ol

gqeenet® 2y dsrived Tiom the viug 9 g ghe pemem centant of (he omerere
o opyfl, WHROBT EXUR PAYTERL, B¢ fanroassd By 5 opercand by weight or 5 a0 amaset
' ‘:s:fff‘i by the Enginesr. The incrzesec coment uonteal shall be wainaiosd al lenst

ﬁ;g_ﬂ the ol

with the ¥4

&

earredpording 10 day o » el DERE RISLAES Fiv qls fuslormis
. Rt T Wikt g 9 118, s 3 i
BHem2iin @5 dor Ulaoee Wi A0, Whenever the vemes: congest
]

concrets o0 ahafl be pdlusied 10 maindain the recuired warkaiilite.
* : &

==

=2

Li

jeceeased, ih

el Wurkahility
3§ 1. 5 " - [ o ¥ o s y _.._\.-.- e Ty 1 .
R RO PRI NG L T ThE R R AR Y0 0 BE 3 ey x
e 1 i L [ R G posorerlgg AT
gipds Tk v G | e -4 S A AR LB ST G Sl

Poe required workability Tor the comuette ii% I the pavlup plent uasd shati
hie s=xlablishedd 5:3:&( the Uaiitgetsr wisn 1he :l_'t{l":‘f:'&'f_l'l os ths .E:’.ﬂg.i:‘*ﬂﬂ'. f e quaiii}'
goniso] of workability o3 che aitg shall he determined by ihe shimp qmgl ay per Bub
secteen F33.3{z0 ’

Tac reguitement of wadk sBitiy 3¢ the halohing plant uod mavers shal 3¢
detetsmined by comrving on shymp iesis durias paving trigls, Such requeirem iy shad
be detzrmined for each seeson and lsn when the time for drsespen fram the besch
pland 3¢ the paves and the ype of paves sre aliered. & slump vnlue cas be 1aken ps 38
+ BT - 15 mm for paving warks Bal (v zenld be modified depending os the sitz
reguirgments with the spproval of she Lagiaeer. lnitially slump test sBall bo vurrivd
oUE aa pvery ek o dinpers, iFaasporiing fredhiy mined comeczte from the T ing
plant to the paving site. Subseguendy this frequaucy can be redeced fo zherneis
trweks | dumpers with the spproval of the Enginves.

td} fssian miy

The Contrastar shall sarry sat pepls of desipn misss in the Inboreinry with
the materials cbained from the appraned sources 1o be esed. Trig! mines shail be
mads in the presence of the Engiteer or his 2ssistani, wha is am enginezr and the
deainn mix shall be approved by the Engiceer. Trisl mizes shall be Teppeated, if
necessary, widil the imix proportions that will produge a voserers gampiying in all
respects with shese Specifications. and sonforming o the requiremeots of the
design/Drawings have boes detained,

The mix proportion sy determined by Lchorstory tia! mixes may be odiustnd
i meceszary dazing the corstruciion of the wiifs, Thesealter, nefther the mutesizls oor
the iz proportions shatl he sliered & wi Vi SREER Wl B appoal 0 e
Enginzer in writiag.

Any glierstions u;fi]eg'ug:; aix the qumires af materials of miz nroportices profesed
by ihe Coztracior during the cousse al work chall Be gssessed by Mg faliornany
trial mexed wnd the sonswiuction of a further Tria! unless approval {8 givea by e
Engigeer for minor adjusimsnis like gsinor fuctiestions in the grading of agaregate or
tomgensution for moistere coateat of aporeyaly.
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HIAE Coansiraction Reguiremenis

2] Sub-lgee

The venereiz Pavement shail bBe fod o ¥of lig Subgrade o Sal-hage
SORsiteted i aceardangs with 1ne relevaar Diao s 31 Ehe Subpesde or Sut-dase o
found dumaged w8 sume pleoes

T

L
4
id

it hys Grashs wider thag 18 mats, 2 oshall ke cepaiced
before laying = separgsion baver, with fing zement concrate L pamtoof cemaar and
prres of 00w oomined sized graded Apgregate) for conorste Swhebases or s e
Section 110 with premized paiching materials for bitumen surfaced Sub.kha sE% or with
siil Suh-base wAteis? a5 per Sectics 401 fur gravely siil Sucfacing, Prioe o Iaying of
Tonerete i shall be ensyred that she soparassan treEihrane ag eer Bub scorien B8 4
"r' .

1P} is placed in preition sod the sums i fro finin damage and cleaned af dins or ciler

ELNANEs mgieriala
{hy Neparatios Membrang

A szparation membrans shall he plazed between the concmte slab gad the
Svb-base. Separasticn membrare xhall be an imprrméable piastie shesting of 123
mictons thisk amd faid et withonr cresses, Before placing the separstion membrans,
the Ssb-tase zhafl pe swept elean of all the exirsacoss mate rigis using Af air
tamoressor. Wherever averiap of plastic shzots is necessary, it slosdl be ) Jsasy 340
mi and amy damagal shesting shull be replaved 48 the Contracior's expense. The
scparation mermbrase shall be f{sed t the lower fnver =ith cencrete gails,

(e} Joiniz

The 1ype omd location of iaints shadl be as shown in the Trawing er as
Bppraved by the Engineur. doinis o2l be consructed depading afen 1heis funciinaal
requirement as detaifed in the eosuing paragrapks, The location of the joints shall be
transferred sccurately at the site med ieec hanical saw cutting of joints dune as por
stlpulated dimensicns. It 53l be ensered jhat the Full requircd deph of cug is made
From edge 10 edps ol the Pavement, Tranzeeras and longliudinal oinds o the Pavesont
fmd Sab-base shall e staggered w0 that they 2re oot coinciden! verlically and sie ut
least Im and 3 m xpsri respeslively. Bawing af joints shall be samied cur with
dlamead studded blades saon after the concrete has hardered 1o ke the foad of the
sawing maching and persameel withan damaging the texture of the Pavement. Siwing
pperation shall mol be started within 6-8 howrs or #x sgpraved by rhe Enginecr,
necarhing 19 the climati: conditions.

el Trasaverss joints

Trapsverss joints shell e contradtion and occasiomally CApansiog  joms
Comstrucicd at the spacing indicated is ius Drawings., Tramgverse joinis shal he
Atreight wishin the hallowing tolcrances dlong 1he intended tine of joinis which is 1he
straight Yine tranzverse to the fosgata dinn! gxis of the carriageway at the poxition
progosed by the Conmacior snd in agreemen! with the Enginesr, excenl al poad
,;gn;s Ions a7 rauddabouls whore the posision shall be a8 indivated in the drawings

Paits;

(a) The Lost fit sicsighs fing thivagh the juin Eraoves 45 construcied frem {he
sutended Hog of the joing shall sed be more ihza 25 mm.

th) Deviations of the sdges of 1he faing geooave fram e besr it ateaight liag af
rhve Joint shall mot be presier than 19 mem,
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Technical Specification: Part Il — Special Provisions

£} Trnngverse juims am eash snie of the iengitudinad jaing shall he in lins with
each other amd of the same trpe and widkh, Trapsverse joints cha!] have a sealing
fa0ve That shali ko 5'53!}5%'1 in Q:-‘-FI}?!*:EZ'.C-:E' wirh & e secirog B A 8 LL‘Q_

i) Deviatsans of the ller bossd in the caze af expassion jeinis fram the
iigaded ins of tha jaint shyli wet b graaber than + 70 gy

(il Costraction jeiats

Contraction joismz shall consist oF o mechasiest sawn Jaint grgave, 3 fe 5 mm
wide amd 144 1o 13 {2 5 mm) depih of the slab or a5 stipulated in the Brawings spd
dawel hags vomplying with Subosporien 805 4 AEE wnd as detailed 14 Flrawines

Lhe coméatlion joims shell Bo oval &3 spee s M vencrete has undergues
vl hardesing and is Rard eneuzh to 19 te load of foiar siwing machise withau
seising damage 1o 5be slal and as ziated ip w0 14 3¢

iepit Expansion jobsts

The expansion jeists shall consist of 4 jeint filler hoard complying with Suh
settien 901437 iz} and dowsd bars complying with Sub sectiop SIAddy and as
detailed in the Drawings. The fitkes baard shall be positioned vertically with fhe
prefubricaled joint assemblies along the fine of the foing within the j0loesness given in
Sub zection YA A{c) L) nndd w1 3 xoch depik helow ths surface that will el impeds
ths passage of flie Timizhimg sirpight edmes ar csciilating beams of the pasing
machings, The adjscent slabs shafl he cowmpiutely separmied from wsch oiber hy
previding joint filler board, Space around the dowed bars agd betwesn the Sob-bage
and the fitler hoard shatl be packed with 1 suitabia eompressible material te lock the
Mewe of coment shurry thesagh such spagus,

{2)iv) Tramsverse construction joint

Transverse comstruction juints shall be plaged whenever conergiing is
Sipended tor more than 30 minoies 27 iy cempleted after & dsv's wark, These joinis
shall be provided at the regulsr focation of conirsctios juints using dowel bars, The
jeing shall be made byy trpe. At all gonsirectinn joints, steel &uilk heads shafl be yzed
10 retain the congrate while the sucface is fiaished. The sarface of the concrate laid
subsequently shall conform o 1he grade and Cross-sections of the previassly Juid
Pavement, When Mﬁﬂi!}ning of holk hcad;’;mgpaend i mar plasilsl g, concreting to an
wdditional | er 2 m bengid may be carried out 10 spabie ke mavemen] of Joint cutting
mackine 30 thar Joving EReIVEs mey be formed and the exirs 1 o5 2 iemgths is cut oul
and removed sehsequently, afer canerere Bus hardened,

(clivy)  Lengitedinal joint
The longitrdinal Jinis shafl be saw cul as per details of the sl sRown in
the [Hawing. The groove may be cut afier the Plnal st af the conesere, As indicated in

the Drawing, joiets shali be sawn ra a1 feast 173 (X 5 mm) the depih of the stab.

_ Tie bars shall be peavided a2 the lon gitadingl joists as per dimensicss gnd
ipacing shown in the Drawings and in accardance with Sub seerion 01 A dfd i),
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Technical Specification: Part Il — Special Provisions

] Steel =4 joiat:
CEHEY  Dowel bars

idiEla Dowels shall ke spund mitd sleel Bare in acconlance with scorinn WA 2y
with detaily dirensions ax indicaied in the rawivg and fres from ofl, dirt, laoss rus
or seale. They sha'l be stemighs, Free o0 ircepstaritios and butring resiriziing <linpage
i the comcrere, The siiding ends shedl be saup o sropped sleanly with no srotrasions
ratside Lhe rormal dizmerer of the bas, The Jdowei dar shall be supported on
brudiveowel chairs 0 pre-ibrivated joinr assembiles positiomec Fiadf o the
eonsttuclion of the 2ahs or mecinnicaily ipserted with wibration inmia Hhe olzstiv
comersid by g siethad which essures cavreot placemeni of the hars znd full re.
COMPACHTA OF The cangrere gronhd the dowals

b i Lyevsl Bars ahail fe fustbrcard o wnd el e e tlal enabiin g elormece o
£ 20 mm, gnless shown iburmise on the Wrowings and vonlrsd equally ghowl ntesided
Vinos of the Ioint withis a telerunes af T 2% s, They shall be ali gnedd paraiteld fo Lhe
Fimished surlzee of the =lab and 1a the exntre ling of the cerriageway aod 10 eseh piher

within the following wleranses:

(i For bars sopperted sa cradles prior 4o the lgving of the slah:

i Mo sizel bnr of the eradic s.cembly shall Be cantinuoes seross the jnjar,

b. AN bars i jolas shall be within + 3 mm per 300 mm lenglh of bar

r. Tweechirds of the bers shall bz within 2 2 mm per 300 mm Feagth of bar

. Niv Bat shadl differ in alignmeat from an adzoining ber by muore than Imm per

Almm lengih of hare in eithers s horaatal qor vorreal plags

{35} For ali bars inzerted after layine of ihe stab:
] Twice 1he dolesance Tor alignmens as indizated in (&} ahave

(dilide  The assembly of dowel bars ang dapparting seadles, fuchading the joiar filler
board in the casy of expansion joints when fixed in pasition shall have the fallowing
degres of rigidity;-

{i)  For expansion joinms, the defiection of the bop sdge of the liller baard
shall bx not greaier chas 13 man, whes & laad of 1.5 &N is applied perpendicular o [he
vertical fave of the joint filler beard and disiributed over s length of 6ilmm by means
ol 2 boe or timber packing, a1 ;i depih umt ssdway beowses indiv idun] fixings ar 1

Mt feom either sed of eoy length of Sier hoard, if 2 contingois Frxing is used, The

residual deflection shad? b not more thar lmm after récaoval of the lead,

(i} The joint assambly Gixings 1¢ Sub-hase shall nog Mail sedsr the 33N
load zpplied for testing the rigidicy of the eszamlly but shalf Fail hetere the toad
feaches 2.6 kN,

iG] The Fixings far comtraction jaint shall not fail under 1.3 kN lomd and
shaif fail before the toad reaches 1.6 kN when applizd over a lemgth of 600 maw by

means of 2 bar or jimber packing places as near to ike level of the line of Tixings a3
practicable, ' <
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Technical Specification: Part Il — Special Provisions

{ivd Fixinps shail ke dexmed 1o fail when thers is displacemin: of the
assemblis: By more than 3 mm with oy Jorm of fixieg, 'idcf the fese load. The
dispiacement shall he mezsired 22 *he cegres part of 480 assembly 1o (e conlee of he
par ar {imber packing.

Dewst Gar, supparied o crad!os in assemblisg, wher subjeei o 3 load 5l
VEOM applicd a0 ciiber emd and in opner dhe voriienl or Beriwgonial dissoion xiupwaﬁj
aml dowmwards and bath dizectons bowiznmaally b shall cosform 10 he within Uae Bnrs
given belaw:

!l.l

fa) Two-ihirds of the mawbe: o bars 2f soy ezswmobly i=ied sall no
geflesr mare than 2 mm por 300 s fany eih of har

Pt The rematodis of the hare o o pasemmbdy alondl pot doThed e thas
Foaum gor JGF mg leepin el har
fd)iidd  Drowel bars shall be covired by = thin piastsc sheesh for at Teass taa-Thirds of
thi lzngih from ooe ead for dowsl hars in contfraciion ioints or ball the length plus 50
mm for expansion jolnis. “’Iw sheath shall be fough. dJuradfe and of an average
thickness nil greater than 1.25 mm. The skoatked bar shall comply with the Falluwing
puli-putl 3e8is a5 given b:iuw:

{13 Four bars shall be takes o randem from stock sid withaer any special
preparation shatl be coversd by sheaths ns reguized in thre Clapse. The ends of (b
dewel bars which have bern shesihed shall be cast contrally into concrete spesimens
A0 x 150 x SO s, madz of the same mix propertions Lo be wiod (6 ke Pasement,
Bt with & maximum nominal aggrezate size of 20 mm and cored Tor T days. &b T diys
a teasile Joad shall be spplicd 16 achieve a movement of the bar of al feast 9 25 mm.
The gverage bond stress shall oot he greates shon .14 MPs to aghigve 3his movement.

For expansian jeinis. a closely Tiling cap M ma loag consisting of
'waj;g;prgr.{gd; Wl’d‘bﬂﬁﬂi OF G .‘!ppfﬁ,yiﬂj 5}1}1 Iic.'l_ia';; _m.ﬁlti‘“iz‘ll iikr P’!’C ar {}; Pi?ﬂ sha!l be
Placszst over the shaathed end of =ach dowet bar. An eapangios space i least egual o
length to the thickassx of the §r_;§m filler bonrd shait be formed between the zad of the
cap and the 2nd of the dowel bar oy using sompressible sponge. To biock the entry of
semeni shorry between dowsl snd cap, the ralevant area shall be raped.

)iy Tie bars

Tie bars in longiteding] joimts shall he deformed stew] bass of strenpeh 409
MPa complying with Snb seesion 900 A Kcy and i asenrdamce with the following
requirsments. The bars shell be free Trom disgl, Lisose cust, scale and oil,

a Vie bars projecting sefoss the lengitudingl joist shall be prosected from
torrpsion For 75mm on cach side of the jaini By a protective conting of buluminoss
pamel &3 spproved by the Engineer. Whon the tie bars are wsed, the costiog aball be
dry.

b During the censtrmetion of the slab, the tiz bars in loagitudinal joiats shail be
imserted o sgid nssemblies with adequais supports znd Fixings 1o vemain Bmly ia
position. As an alternate method. e bars a2 langitudinel joints may be mechanieatly
o manually inseried into the plastic conzrels Ivom above by vibratiom usisg & method
which ensures correct placement of the lic bars asd re-compaction of the concrede
zroond the sama. : ' -
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Technical Specification: Part Il — Special Provisions

2 Tie harz shall ke posnmned 1o somain withsn the middle shind of the ulah
depis as indicated in the Drawinec asd sximately parullel 1o the surfiacs asd
rpprovimately perpendicular 1o the ':;.. wl the jorint. with the sentre of euch bag 08 1l
int-nded dag of (e joings within » iciviaace of Fhma avd with @ Binimon soser 3l
ma below e groove of the joenr.

PRIA 00y YWenther and Seasonal Lonitations

Camgreting dusing rainy season and when rain s imminenl o seflicieat supply
tl" lJTpa’i‘ £ oor ﬁ:h.‘&r e Fr;rﬂi.. ?ga l..li- “'! 5h||. L’hL pr?nzu:ﬁ u.lLtﬂ_: »f'r‘- !w‘:ﬂghs x'i" 139:
condirnution site. Prior Lo rain, 4 Troslls teid vonereis that Bud 5o been caversd for
suring parpases shatt be sdsquatels p tiRs i, v Shianshe SENES Ry wad st e

“wpveerd oandd oreplys I othe domops o fivited 0 femture, it shaiE be orénasved g
dogtredange woth e lantraetions o tad 1oz v ved
When conereting in hot weaiher, wo copgreting shail b¢ carried aut when the

concrete Semperater: is shove 10°C bunhermore. bn adverss pomeitions fiks high
temperature, low relanive humidity, excessive wind velugity, immirsence of rains i5¢,
tests o ihebike trusses shall be provided over the Freshly laid concrete for 2 minimam
perlod of 3 bours as directed by Lh Engineer. ‘}w temparainge of the coserete mvix on
seaching the paving sit2 shabl not b more than 38°C. To bring down the femperatere,
chilled water o7 ez Tlzkes shall be made use of, f necéssary.

Ho conceeling shall be carried ost when The conesste lempératiors is below
25 and reducins.

ifl Side foras, Roils ped Guide wires
i}y Side Forms sl rajis:

£ 3ide forms shall be of mild siesi with depth egeal o ihe thickness of the
concreie slab ar shightly 1288 10 accommsedaie the susface trreguleridy of the Sub-hase.
The Forms ¢an be placed on secigs of simpl packing plales or shims (e 12ke eare of
irregularisy of Sob-bass, They shall be sufliciently robust and rigid to support she
weight and prossurs esused by paving cquipment. Side Forms for ose with wheeled
paving machines shall incerpotaie mesal rails firmly Bixed mi a2 consiant height helow
the top af the forgs, The forms and rasls shall he firmbly securcd wa position by using
no1 dess fhan 3 stakesipins per each Im fangth s as o prevest mavemend in aoy
direction. Forms and rails skall be straighi with o solerancs of 3 pam in 3m and whea
m place shall not setle in exeess of 1.5mm in Zm, while paving i5 heing carried oot
Forms shall be cleaned and oiled immediately before use, The farms shabl be bedded
OB 8 conlinuous bed of low maisture contest fexn 2emEn! mariar o goncrece aad et 1o
the line and levels shown on the Drawings within solerances of ®i0mm and =Imm
respectively. The bedding shail nat mxtend woder ihe slab and there shall be no vertical
step between adjasgnl forms of moere than Lum, The forms shall be igsialled by l!lﬂl
Lontractor For the approval of she Engineer ged prior [ 32 hours on the day before the
constrection of 1he slad amd sha®l noil be removed wctil ai least 12 howrs pfier o
carnereling,

Hitng copstruclion, sulficient forms nall be ssed aad 521 19 the reguired
atignment and levels for al least J00m lengih of Pevement in advance of the paving
Gperations. or the anticipated bemgth of sungsste 3lab o be Iad within the nexy 24 Brs.
whichever is longer.
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Technical Specification: Part [l — Special Provisions

[FHiy  Uas of gaide wires - slip form gavisg

Guide wire shall be pronvidad along both sides af Tle slak, where "-‘xliF‘l tacm
pawing o5 proposed, Fach guide wirs ahs!t be ot 3 constant height ahove :!_ri?_u! f‘*afﬂ!lfi "'”_
e peauired edges of the slab as described in the Drawiag #ith 4 sertical hi!ﬂi‘ff‘ﬁlc'-' e
~imm. Add iiif;i‘.ally. age ¢ ahe wirge shall be kept al 8 zamsias h-:-ré;!i?-ﬂ‘!d'i'ﬁi-ﬁ‘i'i"-f‘:'j'
awaj Trom 'he reyubed edoge of 1 Pavemen as iadizated in the ConitrpetDrawing
with § 4 10=am bateral telerasie,

The guide wires shall be sopeocied on $33kes at fprervaiz of aol wars thae Bm
:part by popnsciors sapable of Binc horisonial and wsifacal sdjustment. ihe g.}iid? -‘af‘*j*‘"-‘
shall be tansiamed on the siakes so ihat 1 3008 gram woight shall praducs 2 deflegtinn
of ant more than S0mm when sespeaded 21 the nod point belacen gy pair of siakox.
fleends of whe gride wpes shall b nn ool 1e fxiug powis e wined bet ool e

Lhe siases,

Tlse sizkos shall be positioned and the conseiors mainlzined ot their Gl‘-‘f”ﬁj
heizht and alignment from 32 Bours on the day befnre concreting fakes place !"";f” 1z
howrs afier Fslshing of the soncrete. The gulde wirss shall be erectud amd Lznsioned
o the cobieciors al any sestion for at feast 2 bours pres 1o concseling,

The Costractor shal! sshmit ta the Engineer for his approval oF liae and }e;‘-.-rp:i:,
the stakes and connectors which are reads for use in the seotion of {-ﬂﬂd i A
construgted within 13 hours on the workisg doy bofore the diy of cesgiruction of shah.
Any deficiencivs poted by the Enginser shall be reeiified by the Caglractor who shaii
them reapply for opproval of the alfeered stsbes. Work shall not progesd sonl the
Enginesr hias given his gpproval. Whils congreting is th progress, the l:'.fr:«nf.m'ji‘s.l' shall
gisige that thr 313kes and guide wires are nol affeered by the consirugiion squipmant.

(= Coustraction

Befurs the somuehsement of the work. the Mezhed statesseat Foy carrgiag st
the work, detailing all the aczivilics Including indication of the time-gpele, 2] ﬂ?P"’?““"u
personne] etc., shall be approved by the Enginger. The abpve shall include the type,
eapacity aad maks of the hatching snd mixing plant, the hawling acrangsienl and
paving sguipment used for comstrection.

(2¥i) Batehing and mizing:

Batching nad mixing of the ¢oncroie shull be dose ab a cemtral hatching and
miging plant with awtomaiic condrals, tocased at 3 snifable plage with suiTicient ?'Pi;;*
for water tanks and stockpiling of the required cement aad apgregases. This shall be.
howewver, situsled st a disience approwed by the Enginger ofice copzigering ‘_-ht
wanzporting arcangemenis ovailahle with the Contractor, Teguirements of f#e mix.
climate ate. ’

Mix propostionisg of matevials sacept for water shail be carmed oul I ﬂ‘:
batching plant by weighl, wizh sach of these maerialy being weighed i?P?‘*‘—"-_':_*’ *“
water being measured 7y woluses, Whisever graded apgregaje of waiform guality
caneoi he abtaised as roquired in the mix design, the grading of aggregares shall be
canmtralied by appropriste blending of vwariows sizes of aggregate. The capawsty of
batehing ond miging plant shall 92 at Jzast 25 Peor cent higher thaw the propased
vapacity of the cquipment for laying { paving.
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Technical Specification: Part Il - Special Provisions

(glil} Paving equipment 20l the compactiaz of 1he gnnerets

The placing of soncrete shall be esrricd out by using 20 spproved fixed form
of slip form paver with independsnt units desiznes 1@ () spresc, (i) comaslivate.
wrted and flani-Niaish and {3 wxsere snd cuce the Treshly placed concests in one
vosipieze pass of the maching, The paving egaipment shall 2ise placs the conesete in
sich @ manner thai a wanimum af haad Gaishisg wiil he necessary and 50 2+ g provide
2 deoye and hemegencous Pavement ia funfarmity with these Specificgiions and
Prewang, The pavers sholl be equipped with elecironiz conirals with sensors Lo conlrs)
ihe Yine and grace from ¢ither or both sides of the paver.

ihe paver vibrators shall operate s 5 frequenay of 8300 (o 9500 impualses per
minuie wacer lead 2z a maximen speeing of 800 mm. Yariable vibeation seitings shall
aien he provided in the peoer.

(EMiE Coocrete saw

The Cosirscior shall provide adequate nomder of conergte sawi with
sgfficient pumber of diamond-edge szw blades. The saw machint shall bz zither
eleetric or petrob’disse] deiven type. & water tank with Hexiblis hoses and pump shall
be made avsilabic on priodty basis, for 15¥s activizy. The Contractor shall have st leasi
one sranddy saw ia a goeod working condition, The concreting work shall ool
commeace if the zaws ar% nat in working sonditien. '

[z){iv; Hasling and plazing of concrete

Fresh concreie mix from the central bamhing snd mixing plant shall be
reEansporTed to the paver by means of rucks/sippers of sullicient ox pacity and approved
design in sufficient numbers to cosure 2 constaat sispply of concrets to the pavers.
Cavers shall be used for protection of cosceete from the weasther. The trucks/tippers
ahall he capable of maintwinisg the mixed concrote in & homogeeeows siste sad
discharging the same withoul segregation and foas of cement slurry. The fesding 1o the
paver shiall be segulared in such 3 manser thst the paving is dong v an usintsrropte
mepner with o aniform speed shrosghaut 1he day during concreting.

(2){¥} Placiag of comereir

The soperctz mixed in central mixing pland shall be trassported to the =itz
withaat delsy. The comstste which, in the opinion of the Epgineer, has baen mixed
tap long before Jaying shall be rejected amd shall be removsd from the age. The total
time faken from the additicn of the watsy t¢ the mix, un:il the completion of the
aucfact finishing and tesburing shall pot excesd 120 minutes when coacrste
tempersture B5 lecz than 25°C and 90 minuies when the cosdrels temperatice is
betweers J5°C to 30°C Trucks'tippers delivering ¢omeeste shafl wod run on plastic
sheeiing mor shail they tun on completad sbabs wntil afeer 2B days of placisg the
concrete. The paver shail be coapable of pavisg fhe carriggeway in a siogle pass and
515, Az shown in the Drawings,

Whaere fixed form pavers ars fo bhe wssd, forms shall 2 fissd in advance a3
per Sub section $0LA 401 of the Specifications. Befors any paving is dane, the secticn

- of site ghafl d2 shown to the Eaginesr, in order to verify the afrangemeni for paving

and checkisg of dowsls -lie-bazs ete., 23 per the relevant clauzes of these
Specifications. The mining and placing of coscrets shall progreas only at such a sate
2z 1o permit proper finisking, profectiag and enring of the consret= slab. -
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Technical Specification: Part Il - Special Provisions

The femperature of 42 coacreie shall ke in all vises, messured a1 the pointl af
discharge from the delivery vehicle,

he agditton of weter 1o the surface of the condrete W facilizate 1he fisizhing
operations shall oot be perinitipd Exsepd with the approeal of the Eaxginesr when
shall be applied as a w35t by means of equipment approved by the Erpincer.

The paviag machines shall be prosided with spgroved sovers lo pritect Ihe
sutfacs of the slab uader construstion Trom direct suniight or Bot wind and min, 3
cooskdersd napesaary b the Enginess,

While the comcrste i5 556 pi.a tze, U3 ggrfaer sha!l be Brosp texiured in
compliznoe witke Seh sectian B014.4 (Bt andd the gorface m.i eddges of the zlab enred hy
the anplicaizen of 1 spraved ligeid cusing membsane in somplusce welh seclion
Ghia400) After the sorlace teturing, bet b *r.*.rr Urz ening sompound s oapplisd, she
chuinage of the concrete slab shall he marked on 1he surface st atarvais af 100 m,

Immediately afier she sids forms a7s removed, cdges of the slabs s2all be
enrracted wherever brregulasities bave oocurred by using fine conerste composed of
ene part of cement and 3 parls of fine sggregats and 10mm graded agpragats under the
supervision of the Enginssr.

When the requirements of Sub section 16013 for serface repubenity fails o be
achizved on two consecutive working days, thes normal working shall cease antil the
cagse of the sxeesslve irvegularity has been jdenlifed and eorrected.

(aH¥i) L"nas!;rutim incisding compactor by fized furm paver

The fixzd form paving train shall consist of separate pnw—-rcd machines,
which spread, compacl and finish the conorets in 2 sentipucus ppeTRiien.

The freshly mixed consrste shall bo discharged withost segregation inio 2
hopper speeader, which i3 equipped with sigans For controiling bis rate of depnsiiian
on ta the 3ub-dase, The spresder shali be operated fo place consrefe upio 3 leve!

reqaiting » small amount of sirlking off by he distributor of the spreader, The -

digiribator of spresder shall place the copsrete to a level slightly praud of the
raquiremment level to ensure that the vibralory compactar thoroughly compacts e
layes. If necessary, poker vibrators shall b2 wsed adjacent 1o tho edges of the
sonereting work. The -rquuh:.ry compagior shall be st 19 grrike off the surface very
slightly high so that it is reducod 0 the requirsd level by the ascillating beam. The
machine 3hall be capable of beiag rapilly =djusted for chomges necessitated by
changzs im slab thickness or cross Fall. The {inal fisisher shall dbe able to fisish tha
surface 10 the reguired lewe! and smoothness =2 specified, cars beiag faken o avold
bHiaging up of excesilve mortar to the snrface by over warking the mix.

{ghi~if] Coastraction inclsding compaefion by zlip form paver

The slip form paving tesin shall consist of power maching, which spriads,
comprets and Anishes the comopets in a coniiBeops operation. The slip forsn paving
machine shall gompact the concrets By joc - aal vibration and shape it berween the side
forms with either a conforming plate or by wibrating and cseillatiag Finishing besms,
The concrete skall be deposited withowt segregation in froat of slip form pever acroz:
the whole width and to a hmight which at all U@ {5 in excess of 1he pequired sMOUNTL
The deposited concesie shall be struck off ko the neczssary average amd difforential
surchargs by menns of the sirike off platz or a ssvew suger device extunding across the
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Technical Specification: Part Il — Special Provisions

whole widih of the slab The 2aiprae

af buing mpidiy adissiad fo chunges aeoossiated by change iz thizka,

of the wlsh.

The canfarmng piale  apgd

ot for striking off the consrets shall be capaits -

o

o35 ar coross fall

laishing beams level shall ba conaraiieg

wrtomatiesily from the gulde wires installed =s FeTSUh soctien BA 4110 By sensis

zriached of the four comers of the =:
paver shall be controlied auiomsatioss
#205a75 sllached 1o e paves.

Sush pavizy ochines shat

MEuimEn enag TRy oulps af =i lesy i

depth of siab for a laying speed up o

ip form paving mackine, The aligrmeat of fhe
Y from the goide wire by at least poe ser of

e The alizament and lavel of ancilary machises for
finishing, textvring wnd cariag of dhe consigte shall be syiom
relaiive to the puide wire pr 4a the sutface and edeg

aticelly consrndled
of the concree Pavamans,

havg vikeators of wariabile SRt with s
ka0 JORW par migire widih of olab per Al
oRa per minnic o pro-tata nrgher spoeds. The

machises in all shtustions kel be of sufficient mass to provide adequute reastian
gurigg spreading and paving opsratisns om thi rraction wais (o maintain Forsard
- movements during the plucing of soncrite.

When the edges of the sVip farmed slad stump 0 the oxtent that the surface of

the gdge of the siab dees nos somply
then spegial messapes spproved by the
the required levels and work shall he
semansizste his adilily to slip for
elah,

with the requirements of Sch sectipn 16312,
Engineer shall be taken i0 SLUpPOE the adyss do
stopped wntil such time as the Conirestor can

# the =dges to the required leveir of the conscrets

(B)vHE) Consteaction by hagd gaided metiod:

Ameas o which koad guided

methods of consiriction are required shall be

approved by the Engineer in wriving in advancs, Such work |3y b permitied enly in

restricted areas in amall lengths,

_ The wark ahall be ssiried o
Section B0 8. 3{Fyi),

ul in aseerdasce with the provisions of Sud

_ The zccepisoce eriteria regarding level, thickness, surface rogularits toxcure,
finish, strength of concrete and alf other quality control measwres shalf be the same 25

thoss of work dong by machioe.

{h} Surfsee textar:

Afier the Bnal regulazion of the slab and before the applicatios of the curing
membrane, the surfaes of conerete slab skali be brush-taxtursd in & dirsction st righf
sagles 10 the carrizgeway longitudinal gyis,

The textars of the brushed sur

in one direction by the use of » wire brosh nod less than 450 mm wide with # |
preference for wider brashes. The brosh shai! be made of 32

face shall be applisd vaiformly sercie the sl

§auge faps wires grouped

together in tufis spaced at tlmm censess. The tefis shall costais a& average of 14

shail be 20mns spart sad ghe tnfis in o

me row shall be -.:p{msim the ¢entre of the Zap

botwesn tufts ia the other raw, Whaa the sharieat it wears down to 90mmy fong, the

brush shall be repinead.
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Technical Specification: Part Il - Special Provisions

_ The taxture Sopth shail be determined by the sand parel 3851 This foal shell
bs tarried out at beast onze for each day’s paving and whepever the Engiscer considers
10 ngtessary al dimes afier consirustion as gives below in the next paragraph,

Five indlv: Junl measarements of ho 1exinre duptie shall by zken ot istrrvals
af vz least Xes, anywhers along a dHagonal line across & line widih belween paints of
30m apars slong the Fayvemant, N¢ seasuremect shall be iaken withra 3ge of he
longitedingl edges of 2 conzrete slah zonstructed in one operatien.

Texture depih shyll mol e fess thas the mivimen reqiired  whea
EIRRSArEmens are sxken as given in Tabis 90 A- nor ETEHILT ERAR & maximun averar:
nf | i%mm, '

Taoie S81A-0 Texture Seph
Time of Test L Nunbsr of Reyuired Texture depia |
L measmremspl; Ly :
¢ Spesified | Tolerance |
; { wvalae " i
. Berwees 34 bowrs and 7 davs | An average af 51 100 -+ 038 |
after tha construction of the shab or | mezsuremants : 4 i
uniil the slab iz firse used by P ' ' | !
wchicies g _ :
*. Mot bater than § wezks before the | A average of 51 L. +§25 |
raad is opeaed v repadss tradlic imemsurements G | . 035

_ Adter the spplication of the brushed rexture, the saeface of the slab shail have
3 uniterny sppearaacs as determised by the Enginesr.

Where the textgre depth requizementz are found o be deficiens, the
Contzactor shafl make good the texture aceozs the full lane widih over = lengih as
directed by the Eaglaver. by re-texinring ibs hardened contrele surfaco in & AN
spproved by the Engimenr,

{i) Curisg

Smmedintely sfier the surfice enrriag, the surfacs snd the sxpeaed sides of
the slab shall be cored by the application of approved resin based aluminised
reflective curing campound, which hardens inte as imperyions film or membranze when
sprayed gaisg » mechanical spraver,

Curing compsaunds shall contain sufficient flake alaminium in flnely divided
dispersion tp prodauce 5 eomplete coverage of the spraysd serface with a seisliic
Finish. The curing compounds shail become stable and EEpErVInE 10 gvaporation of
waier from the sarface of (he conersie within 60 minetes of applicatian azd 35all be of
approved type. The curing compounds sha!l ave a woter retzntion effic ieacy index of
30 per cem it seeordence with BS 7547

_ The cering compound shall nor seact chemiczily wiih the concrete and 1be
fim or membrase zhall nat srack, peel or disintegrate within tarese wecks after
application. Prior to application, the curing compoand shal] he tharomghly ngitaied.
The rate of spread shail be in sccordsnce with the manwFacturer's instructions that can
be thecked during the construction of she trigf lengeh and aubsequently whesever
Tequired by the Enginesr. During spaying the mechanical sprayer shall be incorparaied
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Technical Specification: Part Il - Special Provisions

with an efficiens mechanics] devicy for coslipuous agitation amd mixing of ihe
eomipound.

Curing adverse weather somditions. i wddition to spraying of cewnng
gumpoaed, the fresh conerete serfece shall he protected for st least 3 hoprs b
cavering the finished comerete Pavement wish rents, as Sirscted By 1he Engipeer. Aftr
wenze howrs, the Pavement shall he coversd by moist bessisn and the same shall thes
he kept dagp for 3 minimam pacied of 14 deys afler which time the hassiap may e
remaved. The hessian shall be kept comtinuonshy masst, AN damageditorn hessizn shali
be semaved and replaced by new hessian, regsdariv.

The Contrazter shail a1 his exgence replece sny concrete danapsd 83 & resull

ef Tnceveplety vulsig oF erncked aonziie 53 Hnes otier tivk thoss a7 Deints,
L Trial Sectioa

The irials of sections decided by the Engineer, shall be constrscied at feast
png @il i advance of the propased commencement of concrete paving work. Al
least ome month grier o the consiruction of the trial asction, the Coatractor shall
ebmit for the Engiaear™s $pproval; 8 detailed metbod siatzmens giving descriplion of
the propesed matesials, plapd, equipment and ¢onsirmstion methods, &ll B major
equipment like paving traiz, batching plast, tippers ew., proposed in the construction
aFe 30 b2 approved by the Edginecr before their procwrement. No trials of nis
materials, plsal sguipment or comstroction methods, 5o7 3ny devzlopment of them
shall be permitied either derisg e consirustion of rial langth or is a0y subseguent
paving work, unless they form past of ferther, approved iriale, These trial lengths sha'l
be coastrucied away from ihe sarriageveay hup with at least & Sub-base layer helow tha
3TN

The Contractas shall demonsirzte the wse of materials, plant, squipment and
miethads of sowstruction that are proposed for conciese paving, by firsl sonsiFucting a
srial lenpth of slab, at least Sl byl not mose fap 300 leng for mechanised
constriection and at leadf 30m lopg for and mannal methods, 1F the forst trisl &
gasuiiafagiogy, the Contractor shzll have 1o dompnsizate his capability 1o satisfactorily
eonsiteet the Pavement in subsequint Trials,

The trial section shall be consrrscied in two paris over a period comprising at
beaat part of fwo separaiz working days, with 3 minimusm of 3m scnsiructed each day
far mechanized comstraclion or & winimum of 13m on each day For Baod gaided
camstruclion. The trial lsngth shall be constrocted ar 3 similar 1ade 10 that which i3
praposed for the main work.

Transversy jornts and longitudinal joiniy 0F cack type thal sre propossd for
joinied wp-peinforeed concrete slabx in the maia work shall be construsted azd
assessed in the triul length. If in dhe irial leagth whe sonstraction of longtmdipal joiu
is mot demonsirated, st least the first 150 of longitudingl sonstructien eimd for-
mechanised paving in the main work, sball be considersd as the rial leagth for thesz
Fpinis.

Tha trial length shall compiy with these Specifications im all respects. The
soéerances for serface regalarity, lovel, thiskness and steengih shall cosform o the
réguiremoats given in Sub estion 1601.3,
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ik} Preparatios sud agaiiag of jolan
{kKHil  Preparation and sealing of joisd grooves

Adl tramsveise jelsts in surface slabs shall be sealed vaimg sexlant described
i Bab section MH 2000 foinis shal he sexled before 14 davs rfier conntraction,

(ki Preparatioz of jeind greoves Tur sesiing

doast gepoves usunlly are sor camstrusied 10 provide the mdpimum widih
speeified i the Drawipgs when saw oot jointz are sdopied. They shafl ke widencd
spdsequently by sawing before ssaling. Depthiwidth pauges sha'l ke wsed 10 contrnl
the groovs dimensions.

if rongh arises develon when eroovez ste omels, they shall be grousd e
pravade a chamter approximately Smm wide, IF the groswe is st an angle upte 19
degree from the perpendicelar fo the zorface, the evechanging #dps ©f the zealing
groave shall be sawn or gromad perpepdicular. I speiling occurs o dhe angle of the
former iz greater then i degree, ke joint sealing proovs shall he sawn wider and
perpeadiculat o the surfaes to encompass tse defeed ynio o maximum wadth, iacleding
aay chemfer, of 35mm for transverss joins and Mmm for Jesgitudingd joiats. IF ike
zpalling zanact be o ehimdnaied them the arisss sholl be repaired by an approved thin
bondesd arcis repair 95INg cementitinus mnterials.

_ &1 grooves shall he cleaned of any dirt or lagse matorial by aiy blasting with
filered, cil-free compressed air. IT the need arises the engloese mxy instrect the
clzpaing of the grooves by pressarised walsr jety, Depending vpon the sequirement of
ihe szalani manufacturer, the sidsy of the grooves may have 1o br sand blasted oo
ingrease The bopdage beiween s2alznt ond concrete.

The grovys shall bs ¢leaned end dried ot the lime of priming and sealing.

Frinr 10 sealing the temporary zeal pravidsd for hlocking the imgress of dict,
seil ete., in the grooves shaff be removed, A bighly compressible heat resistant paper
Backed de-bonding sirip 33 per Drawing shodl bs inserted in 1o the poove to secve the
purpase of breaking the bopd betwesn sealnnd snd the botlom of she groowe asd to
phug the joisl groove = 1hal (he scalani may not leak through the cracks, The width of
debonding strip shall be mors thas the jainl groove whdth so thot it is held tightty in
ike groove. In the case of fongitedinal joinis, bent resistanl 1apes may be inserted o
biock the lsakage through bostom af the joint of t3s consreis slab.

(XD Sealipg with seslant

During the applicatien of sealpat, an approprigie primer shall alse be used if
recommended by the manofectarsr and it a%ali be applied in sccurdance. with thesf
msrustions, The seslan? shail be applicd within the minizaum apd maximum deying
times of the primer recommended by the manufaciarer. When the natarally oecosring
Wmperature in the joint groove ta be sealed is beiow V°C, priming and sealing with
applicd sealant shall not be carried cul.

When hat applizd sealant iz wssd it ghall be heatsd and applied fram a
thermostatically controlled, indirectly heated prefembly with oil jackeied melter and
pourer having reciroglacing pemp and sxtrudes. For lergs road projects, seatast shall
be applied with =xtruder having flaxible hose and nozxle. The szaiant shall not be
heated to » temperature higher thaa the safe heatiag tempeorsturs and not for a pericd
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feaper than the safe heating perind. as ger specilied by the manufaciorer. The
dispenser shall be lesned ool 81 the vad of caedh di 19 accordance with ihe
stamafacTare s reconmunendations and the rehesizd materind she!l net be re-wsed,

The sesfaat of the cold appliec type with chemicel formuelsting Iike
pelysnlphide way br woed. These shall be minzd and zpplied within the time lisi
specified by she manufasigrer. 1f primurs ere revomsmended sy shall be sppliss
teatly wilh an gopropringg brash, The Movement Accommadation Fasdor {MAF) by ¢
be more thao 10 per oot

A3 the sealan? spplied al contraction phazs of the slabs would razult is
x ) ppae g _ .
buchging of the coeiuat ver and aboss the slab, the Cortrazier in sepspbieticn with iae

Engineer shall establoh covrmest tempsrsiyrs and gying the scalame A

trermorseter shall be hune un 2 pobe ia rne sz corenilned duting he
sealiep operations.

Sexlany shail be applicd, siightly o a fower Jevel then the siad with 2
tolerance »F 31 I mm.

During sealing spetation, i shall de seoa that a0 iy bubbles are inrraduced in
the sealant either by vapoers or by the sezling process.

Manufacturer's cerfificale ahsll b2 peodacad by  dke Comracior for
ostablizhbing that the sealant is nat more than six manths ald =nd stating that the
axalant complivs with the relevant standard as iz Szb saction 30 A 2{5). The semples
snall meet the regoirements of AASHTO B 282 for ot applicd sealant or BS 3212
{Pars=17 for cold applied senlans.

h Surface finivh and geality comtral

Tee comcrete Favement shall he dimished io ths reguiremenis given i
Seethoan 1601,

The cortrol on the gquality of moterials and works shall Be éxeecised in
accordance with Sectton 1603,

HHAS Dpening io Traific

Mo wehisular tralfic shall be ablowed to run on the TinisBed surlace of a
concrete Pavement withia & period of 28 days of fis constrecilon and puiib the jaints
are permonsatly sealed. The road may be opened 12 rogular teaffic after complesion of
the curing peried of 28 days snd after sealing of juints i3 sompleted ingluding the
copstrnction of shouldss, with the written permission of e enginzer.

FIAS Measurement & Puyment

fa) Megsgrement .

Cement concrete Pavement shall be measered as a fimisked work in cobic
meters Akd accepied by the Engineer. The volum- 19 be paid for wiil be caleulaled on
thi basis of thickness and plan aress shown o the project Drawiags and adjussed For
the deficiency in thickness. Mo addirions! meassrements shall be takem for oxizh
ehickn=sss of the 3lab. :

a
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The za®t Por measwrsmont Tef oniiels Fawement shall be e Lum of
norele alaced, based oz the not plan sr3as i-:r the specifi ied thickness showa on the
awings or direcied by the Esgineer. Mo decuction shall be made in measusement ot
LPENINDS, p;,widﬂ.* ihal e area of gash is l=25 than $.5 5g. melre

i
Or

(33 Paypizal
Pevieeni for Comeni Conprste Pavement

Machine orientsd sonsiruction shalf be made & the Confract unit rmie for the
e as measured sbove., The price shall te [ull compensation for carsving cut all
provisiens of this Specifieatios sad shell inclode the prpvisien of all matsrisl:
welwling  poiythens  fim, eonerets, stock piling, mixing, transpert,  placiag,
cacpaztany, Doishing, cunsy wgether with ail Yorme work o0d sneisding 1esning end
sehaniszion of test certificates amd records. D shall alao mzlnde the full costs of
contraction, expaasion, censivucdion and longitedinal joints. In addiSen it shall
include joint Fillers, keys, caulding rods, debosding strips, sealant primer, joins
seabants, dowel bars and gGie rods,

The foll paymen! will be made for $his i'em only after 28 days steongth of The
semorete iz [ound 1o be satisfactiary.

The Pay Items and Pay Units skalf b2 as follows: -

Pay ltem Dlgscripiinn Pay Uait
SHIALLY Comerels Pavement - Machine LTI

arigpied method oF construction
{staie thickness}

Maie

Refer Sub section [96.6 regarding sub divisions of pay items.

3018 CEMENT CONCRETE PAVEMENT - MAKUAL ORIENTED
CONSTRUCTION

2010.1 Deseription

This work shall consist of the cosstrestion of un-rainforced ‘cemen: concrete
Pavemenis where manual techeigues, suppieseated by suilably improvised equipment,
zre nsed for the plating and compaction of concrete.

Where work of 2 large serbe i3 envisaged necessilating the use of specislised
tachpiques of coastrecdion, either of the liked-fors 1yps o7 of slip-form type, Scciion
S01A for Machiae Oriented Consssogiion shall be referred to.

Where the Pavemenis are reinforced, the requizements are given im special
provisions.

The work zhall be carried ozt i6 a¢cdedance with the lines, lewsls, grades,
dimenzions aad Cress-sectioms 85 shown in the Drawings or as imstrocted by the
Enginear.
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9018, Materisls

Materials vsed shall conform 1o the sequicemsncs of s Tollowing, unles
aherwiss specifled.

£t Temant o Spedion 1763,

{io Waier for miving onit cunng 1o 555 312

ied Cearse and Gav dgeregats io Sab section 17013

{dj Acmixteres te Seciion (TS

{6} Pelyiiene sheeiing snd other materials vsed as separasion membranes between

the subehane apd eonceese Dihs 2l sy ospenial mealorrete vepd far Uit oF conong

shali bo zpproved by the Lugineer proos i ther uie,
i) Sand bliumen mo or any other jolat fillsr gs approved.
H{B.3 Conerete mit requiremeats and testing for quatity
{=] Mazimnem size ead pradiag of agzregate

The sggregade shall be of nominal maximem stzes 37.5mm as apecifingd and
the cembined aggregats, normally obinined by mixing of cosrse aggrepsie and fips
aggregate, sholl be within 1he grading Dmits giver in Sub section §781.2, unless
aHowed oiherwise after carrying cut suitabie dvisl mixes.
(hi  Mix Design for Coucreie

The mix design shall bs carried aat in accordence with Sub section SB1A 3(a).

(£] Conerote Sieength aml Compliunce Testing

The ineasurements of conerite strongth shall comply with provisions of Sub
section 951 A3 {b).

Unless otherwise specificd, in 1he design of mizes 2 targat average strength
walog [flexural or crushing) of at least 20 percent in excess of the minimum ¥alue
shall be achizved duoriog peshiminary testing.

(i) Warkability

The requirements of workability shall comply with the pravisipas of Sud
section 901 A, modified to cater for manaal work aad 95 approved by the Enginesr.

28IR 4 Cbnltr_lg:_tlmn ERequiremenis
{z) Slab dimensions axd joints
by Widths and thicknesses
Shad widihz shall narmally be 3.0 (o 3.7.., correspoading to the widths of 4

traffic Jane. In any case thi slab width shall nat exceed 4,5m without the approval of
the Engiarer. '
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Slab shicknesses sisil normally very hetween 150mm and 250mm depending
o Suebgrade conditions and fraific. Howeyer, thicknesses greater than 200mm shal? he
adapted only where o0 spagified or dirocied.

fiid Tranaverse Joinds

Transverse ining shall sormaily be contrastion joinlx and mey shall be
expansion joints paly v here so ladiensed o Diowings of divecied by e Erginver.

They shall be spaced brdneen A to 5@ depending o0 the slab thickeesscs,

Contraction joimts skall be cesated by svaking erack indecers in the slab st ihe
top or 2l the boMom as cpecified. Yoap erack indusers shail be made, as indiegied in
Prasings o oas drgeied. cithor by menbdizg 2 seoove in Teesh concisie or by awing o
At cxioan lhe Bardened coperete 1o depahs of W to B ool ke thickness of the siab,
Where botlom crack inducers are provided there shell v & correspoading shaliow
graove am the top as wzll, These top grooves shall later be filled with 2 switable nix
of sand and bitumen or uny ather approved jaint Tikler.

Wanre apscifisd the contraction joints shall be dowelled scrome aad pormaiiy
these dowels shall be spaced gt abowt 300zus spart. They shall be 3.5 rods 20 to
25mm in Jiameter apd zbont 300mm in Jength and coatsd with o fGlmk of bitsmen, a
rexin based varnisd or & plastic shesth, %0 protesy them 2gainsd corrosion and o
Tacilitate sliding in the concrefe,

They shall normally he instziied at mid=depth in the slad znd parafiel éo the
sutface and the ceptre fine of the road either by vibraticg in during cuncreting o by
positioning om a suinble metal feame prioe T comcfeting. Where joist apacing s
relatively small and the traflic iz relatively low the number of dowsals may be ssisabiy
reduced gr dhey may be tolally sliminated, witk the approval of the Engdncer,

Expagsion joirts where specified shall b made with the reguired space
maistained wnifprmly across the slab sed dowslisd where nceessary agearding to
d2tails given in Drawings or exiablisbed by the Enginesr. They shall be subsequestly
in-filled wirth a bitemen sand mix or omy atker approred material,

(i)  Loagitudinal joints

Mormally there shall be o Jongitedinal joint gt the c2atre of & two lans 7oad or
at the separation lines of lanes in @ mndtilens road, and they shail be formed wiid or
Withoot & key, and with of withoot 1i¢ Bary, 35 specified

A key where specilied shall be Tormed fo defails given inm Drawings of
t3labiished by the Enginesr.

Tie bars shall be of the zize and length specified and shall be inverted ax the
spacing given in Drawings ar by the Eagineer. The top of thesz joints shall be suitably
procved and (n-fitled with a sandd Brlwmen mix o3 a0y other foint filler as appepved.
13 Sub grade reguirements

The soncrete pavement shall be placed oo an improved Sabgrasis of 98 & Sub-
base of spproved type and thickness. The Seb-base may be of patsral scil conforming

ke Section 401 ar of stabifized scils conforming ta Section 402, -The Sab-bats may
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atso b of graded gronulnr material similar to that of graded 2ggregaie Bast 10 Seeties
¥
]

{r} Sepaiating menthrane

Prior 12 faying of the eonerete Pavemeni the Sa;_f‘f_k:f-c of the a;prf.*-'-.-:::ﬂ E“.zbgr;tic
or Sub-bass saall be cleared of extranpons materiad and aver-laid whis g separsting
membrane of polyiisns sheeting of the spepificd thickness, ualoss Giberwise spasifind

idj Layiag of Parmwork

e Tormwoth =ifis which e voserete = o be §aid shall then bo positisned
£
(& 2

amd fined 10 Jine aed Meosl g 1o the reduared s2aa e,

i B ] AR

Linless mMherwise dirseted, the formwork in addition to che cequirements of
Section |94k shall be of sizsl, sad shall be made 1 L-shaps section using steet plates
of mipimum thickness Smpm. The beighi of the farmwerk shall he cqual 10 the

thickmess of the Pavemant and ihe Base width shail be a1 lzast equal 10 73 pereeni of

the heighs.

The Forms shall be placed os the Baza. and over the separtiog mﬁmb'rgfw,
with full bearing s i, te the required alignment of the Pavement =dge. They shall be
hetd down in place by means of steel stakes one ol each end of wach f¢agth of Furmns
and 8t intermediate pobils not grester then 1.5m apart. Each form shall he firmby {ived
te the adicinisg form by soitabie cdge frstensrs which sunld easily be removed, but
will haold them firmly areventing any Iaters] socozment when the copsrels i3 placed
and compacied.

{e} Manufsctnre sad Trasspors of Conerric

As & first siep in the masufacture of conerete the Coptractor skali UREUTE 18y
the production capacity of the mising plant suits the luving equipment spd the
cancreding rate.

The mixing of conerste shall conform te the reqairemsnt of Sub sestion
1301 8.

In the transpert of the mix, sare shall be exercisdd TG Minimize sapregatica
and also delay.

Whes concreie is traasperied from within 3he site or from a mixing place i
the viginity of 1he site, ordinary trucks or dampzrs with saitable isppiag wrranpemens
may be used, Preforably, they shonld be of low bed type and of smoall capacity, where
manual methods of plazing and compaction are pdopled. Such tramsport say be dons
using guen whael barrows provided a sulTecient nymber are smployed aad an efficized
methad of tipping the concrete al ¥hs requiced places is 2rranged. 2

L

1a cenirsd piomt mixing B¢ concret¢ shatl normaslly b= rransported uwsing

suitable rack mixers or truck wgitators. In such circemstances the details of transport
aguipmest and the time duration of transpoert, [zying sod fnishing opergtions shall be
as specified in the Conizact or as establizhed by the Enginser,
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T} Laying Operations

The plating sompactivn sud finishing cperntivas of concrete shall normaily
be made Jabour Inteasive, exzest it iarge semle work whers spocified egaipmeni shadl
be usedd,

[it Manual nagsiod of layizg 2nd compaciion

Laving of concrete manusily shell ase s switably improvised method of
placing the concrete in 2 uniform and sufficien maastr wilthoo! scprogatoon io Fuil ths
gesiredd rate of spncreting,

The work s%855 by garvigd pgt by siifled pevionnel 4 per melbhods appreved

o 1he Enpinsir.

For compaction, spilable poker vibeasors, plate vibrators and vibrating beams
shal be used. [nternal pokers shall be at points aot mare than 500 mm apast oeer 1ae
whale arsa of the sisb, or deawn consinuoasly across the slab in frond of the vibratng
beams,

The vibeating beams shall be mets! #ith & costact face at least 50 mm wade,
Thiy zhali be righd or supporied by & frame or truss withuul sxg aeross fhe width of
slah being paved. The beams shall be suppartad oo fails or forms or 2m sdjacent slab
snd shall be moved Forsard al a steady speed of 0.3 m to 2 @ per minuge. The whule
grea of the slab shaill be zegulated by two passes of & seraping edge pot less than LB m
Wi,

To imprave the method of placing of sosersie an imgeovised box hopper
spreader may be used  Under suitable cenditions, uss may bs made of 25 isphsle
finigher,

(5 Machige fayisg, compasiion and finishing

For Jarge sesbe work, where the Pavement nesds to el Bigher guality
eriteriz. Pasticalarly for svennass, and whars higher rates of laylng are specified, asn
of specific concreting equipment such 23 4 sonsteting train on fixed forms or a small
gized #lip Torm pavess (of paving widih not exceeding 5.0m} shall bo wied, 1o such
imstances, howgver, the provisions of Sectioa 908A for Machine Orieatesd Cronstraction
shall bo applied.

igh Finishing Operatlons

The surfaces shedl be textored as per Sab se<tion 997144 {B). Where aecessary
rangyarse groaves shall be formed by exing a wibzating beam or such cther mechagiam
approved by the Englsesr. Use of additives 1o roughen the sarface shall b with the
prier approval of the Enginzer.
(b} Curiag oF Comcrels

Curing of the laid concrete shatl T¢ carried put for 5 minimum peeiod of 14
d#aye as provided for In Sab section [001.15.
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{i} Surfase Finish 184 Quality Contrat

The cemen: soncrete Pavemer: shall be finished %o the requiremeats gived in
Restion 1401,

The zontral on the quality of matersals and wirks shall be wxercized in
acpidante with Secting 1607

HIB.S Meararemint & Paymezi
i) Meazarimegi

Ugmgrete Pavements Shall Bae mesasored aw Bipdsmed wark i pot L T s
arin Sq.m of surface ares. Joines shiti be meusgred ssparelely i3 licear memes as
specified.

(k) Fayment
Fayment s8all be baged on the Contract nait care for pach item of complated
and accepted work, which shall spclade fuli sompensilion for materials, labour,

equipment, truasport, hire charges and incidenrals nevessary 1o compl ote the work,

The Pay items and Pay Units shadl be g5 foliows

Pay liem Description Pay Unil
1Bt Concrete Pacement T

L-‘:igl!i{ 2] Concrste Pavement (stats thickaess) Sq.m

WiE3) Jaints {state typz) Linsar melres
Nigt

Refer Sub soction 106.6 regarding sub divisions of pay items.
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1000 BRIDGES AND OTHER STRUCTURES
Delete this entire section and substitute the following:

1001 CONCRETE FOR STRUCTURES

1001.1 CONCRETE GRADES
Delete Table 1001-1 and Table 1001-5 and replace by the following paragraph:

Concrete Classes shall be replaced by concrete grades defined per BS 5328 as follows

TABLE 1001-1 Concrete Grades

Grade Characteristic Strength (N/mm?2)
C15 15
c20 20
C25 25
C30 30
C40 40
C 50 50

The maximum size of coarse aggregate shall be 20mm for all grades except for grade C 15 for which 40
mm shall be permitted.

1001.2 Minimum Cement Content and Water /Cement Ratio

The minimum cement content and water / cement ratio for different grades of concrete shall be as
follows:

Type of Minimum Maximum free
Concrete cement caontent water/cement
ratio
(kg/ m3)
Unreinforced 275 0.65
Reinforced 300 0.60
Prestressed 325 0.55

The cement content shall not exceed 550 kg / m3

1001.3 Volume Proportioning of Concrete

Volume proportioning (Batching) shall not be permitted for structural concrete except for grade 20 and
under.

1001.4 Workability of Concrete
The concrete shall be of suitable workability for full compaction to be obtained. The following table
shall replace Table 1001-6. The slump shall be measured in accordance with BS 1881.

Use of Concrete Nominal Slump | Permitted
Deviation
Reinforced Concrete in slabs, beams, walls, precast 75 mm +25

components and columns

Reinforced Concrete in slabs, beams, walls, precast 125 mm +25
components and columns containing congested reinforcement

1001.5 Chloride and Sulphate Content

The Chloride and Sulphate contents in concrete from all sources shall conform to values shown in the
Table below:

Priority Road Project - 3, Phase - 1 (Funded by CDB) 1 3 4 Volume 3 Section (g) Page 134 of 174

3 -



Technical Specification: Part Il — Special Provisions

Type or Use of cement Maximum total Chloride content | Maximum total acid soluble
expressed as Chloride ions by | sulphate content expressed as
mass of cement SOz by mass of cement

Prestressed concrete or steam 0.1% 4 %

cured reinforced concrete

Concrete made with Sulphate 0.2 % 4 %

resisting Portland cement to BS

4027

All other 0.3 % 4 %

1001.6 Trial Mixes

The Contractor shall prepare trial mixes having workability,

satisfy the Engineer regarding these qualities. The trial mixes shall

presence of the Engineer; using the same type of plant and
The concreting plant and means of transport employed to

representative distances shall be similar to the corresponding plant

Works.

From each trial mix, test cubes shall be taken as follows. For each

made from each of three consecutive bat
28 days and three at an earlier age ap

stored, transported and tested in compression in accordance with BS
out in a laboratory approved by the Engineer.

From the same mix as that from which
be determined by the Slump Test in
Engineer. The remainder of the mix s

strength, and surface finish criteria, to

be made and compacted in the

equipment as will be used for the works.
make the frial mix and to transport them

and transport to be used in the

mix a set of six cubes shall be

ches. Three from each set of six shall be tested at an age of
proved by the Engineer. The cubes shall be made, cured,

1881. The tests shall be carried

the test cubes are made, the workability of the concrete shall
accordance with BS 1881 or other method approved by the
hall be cast in a wooden mould and compacted. After 24 hours

the sides of the mould shall be struck and the surface examined in order to satisfy the Engineer that
an acceptable surface can be obtained with this mix

A trial mix for a particular grade shall be accepted when the average strength of the nine cubes,
tested at 28 days exceeds the specified characteristic strength

3.5N/sq.mm. In addition the consistency shall be to the sati

The characteristic strength of the various

30 test results of each class become available.

by the current margin minus

sfaction of the Engineer.

classes of concrete shall be determined as soon as the first

The characteristic strength shall be calculated by the equation:

Xo = X-kS
Where:

X, : characteristic strength,

X : mean or average of the series of results

The value of k shall be taken as 1.64.

S : standard deviation given by the equation:

S={Z(X-X)2/(N-1)}*

Where X : the individual result, N : the total number of results
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Technical Specification: Part Il — Special Provisions

When a proposed mix has been approved, no variations shall be made in the mix proportions, or in
the type, size, grading zone or source of any of the constituents without the consent of the Engineer
who may require further trial mixes to be made before any such variation is approved.

Until the results of trial mixes for a particular grade have been approved by the Engineer, no concrete
of the relevant grade shall be placed in the works.

When the Contractor intends to purchase factory-made precast concrete units, trial mixes may be
dispensed with provided that evidence is given to satisfy the Engineer that the factory regularly
produces concrete, which complies with the Specification. The evidence shall include details of mix
proportions, water-cement ratios, slump and strengths obtained at 28 days.

1001.7 Sampling and Testing

The Contractor shall take samples of the concrete for testing. The number frequency and location
shall be decided by the Engineer.

Unless otherwise requested by the Engineer, cube tests shall be made at the rate of 1 set of cubes
per 10 cu.metres of concrete. The times of day at which samples are taken shall be chosen at
random. At least one sample shall be taken on each day that a particular grade is used.

The procedure for sampling and making cubes and testing shall be carried out strictly in the manner
described in BS 1881.In addition, the Engineer may order at his own discretion, additional samples of
concrete to be cured at the job site, in order to verify actual strengths obtained.

For cubes tested at an age of 28 days the cube strength shall conform to the following requirements:

(a) The average strength determined from any group of four consecutive test cubes shall
exceed the specified characteristic strength by at least 0.5 times the current margin

(b) Each individual test result shall be greater than 85% of the specified characteristic
strength.

If the average strength of any group of four consecutive test cubes fails to meet the first requirement
(2) then all concrete mixed in all batches from the first batch to the last batch from which samples

were taken to make the test cubes, together with all the intervening batches shall be deemed not to
comply with the strength requirements.

If only one cube fails to meet the second requirement (b) then that result may be considered to
represent only the particular batch of concrete from which that cube was taken.

The Contractor shall take such remedial action as the Engineer may order, including the removal of
the relevant concrete, and shall, before proceeding with the concreting, submit for the Engineer's

approval details of the action proposed to ensure that the concrete complies with the requirements of
the Specification.

1001.8 Materials

(a) Portland Cement

Cement shall conform to the provisions of the following British Standards or the corresponding Sri
Lanka Standard: '

BS 12 Ordinary Portland Cement (ordinary and rapid hardening)
BS 146 Portland - blast furnace cement

BS 4027 Sulphate-resisting Portland cement

BS 1370 Low heat Portland cement

The Contractor shall provide suitable means of storing and protecting the cement against dampness.
Fully covered storage areas with floors protected from rising dampness shall be provided. Bagged or
bulk cement which has become partially set or which contains lumps of caked cement shall be
rejected. The use of cement reclaimed from discarded or used bags will not be permitted.
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(b) Water

The water used in mixing or curing concrete shall be tested by methods described in BS 3148. All
water shall be clean and free from salt, oil or acid, vegetable or other substance injurious to the
finished product. Sources of water shall be maintained at such a depth and the water shall be

withdrawn in such a manner as to exclude silt, mud, grass or other foreign materials. Water from the
sea or tidal rivers shall not be used.

Potable water supplied by the National Water Supply and Drainage Board shall normally be
acceptable.

(c) Admixtures

Admixtures shall not be used without the written approval of the Engineer. The Contractor shall
submit technical data of any admixtures he proposes to use to the Engineer at least 28 days prior to

the date of placing orders for such giving particulars of the structure on which he intends to use
such admixtures.

Admixtures containing Calcium Chloride in any form are not permitted.

(d) Aggregate

Unless otherwise specified or agreed by the Engineer aggregate shall comply with the requirements
of BS 882, (aggregates from natural sources for concrete, including granolithic).

0] Fine Aggregate

The grading of fine aggregate when determined by a test according to BS 882 shall be within the
limits of one of the grading zones given in the Table below: .

The fine aggregate shall be described as fine aggregate of the grading zone into which it falls - e.g.
BS 882, Grading Zone C, M, F or Overall.

GRADING LIMITS FOR FINE AGGREGATE

Sieve Size Percentage by mass passing BS Sieve
Overall Additional limits for grading
limits C M F

10.00 mm 100 - - -

5.00 mm 89 to 100 - - -

2.36 mm 60 to 100 60 to 100 65 to 100 80to 100
1.18 mm 30 to 100 30 to 90 4510 100 70to 100
600 ym 15to0 100 15to 54 2510 80 55 to 100
300 ym S5to70 51040 5to 48 S5to 70
150 um 0to 15" - - -

" Increased to 20 % for crushed rock fines, except when they are used for heavy duty floors

NOTE: Individual sands may comply with the requirements of more than one grading.
Alternatively, some sands may satisfy the overall limits but may not fall within any one of the
additional limits C, M or F. In this case and where sands do not comply with the above table an

agreed grading envelope may also be used provided that the supplier can satisfy the Engineer
that such materials can produce concrete of the required quality.

(ii) Coarse Aggregate

The grading of coarse aggregate, when determined by a test according to BS 882 shall be within the
limits of one of the gradings given in Table below and the nominal maximum size of aggregate shall
be 20 mm for reinforced concrete and 40 mm for un-reinforced concrete.
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For the control of Alkali-Silica reaction non-reactive aggregates shall be used. Provided they are not
contaminated with opal, tridymite or cristobiline or contain more than 20% (by weight) of chert, flint or
chalcedony. The following types of aggregate are considered to be non-reactive Dolerite, Dolomite,
Feldspar, Gneiss, Granite, Limestone, Schist and Tuff. On no occasion shall the amount of equivalent
sodium oxide exceed 3.0kg in any cubic metre of concrete.

The Engineer will permit hand broken stone to be used as coarse aggregate for Grade C 15 concrete.

GRADING LIMITS FOR COARSE AGGREGATE

Sieve Percentage by mass passing
size BS Sieve for nominal sizes
mm) Single-sized aggregate
20 mm 5 mm’

50 - -
375 100 -

20.0 85to 100 -

14.0 0to 70 -

10.0 0to 25 100
5.0 Oto5 4510 100
2.36 - 0to 30

All aggregates shall be stored in such a way that they shall be kept free from contact with deleterious

matter. Aggregates of different sizes shall be stored separately and in such a way as to avoid
segregation in each stockpile.

The Contractor shall provide copies of the results of routine control tests carried out by the aggregate
producer and obtain the Engineer’s approval prior to placing orders.

(i) Reinforcement
All reinforcement shall comply with the requirements of Section 1002.

(vi) Waterstops
Waterstops shall be manufactured by the extrusion of an Elastomeric plastic compound
consisting of virgin polyvinylechloride will meet the following performance requirements:

Tensile Strength 12.2 Mpa (Min)

Elongation at break 250% (Min)
Water soluble matter content 0.15% (Max)
Softness number 38to 80

1001.9 Equipment and Tools

General
Equipment and tools necessary for handling material and performing the work, and satisfactory to the

Engineer as to design, capacity and mechanical condition, shall be at the site of work before work is
started.

If any equipment is not maintained in full working order or if the equipment as used by the Contractor
proves inadequate to obtain the results prescribed, such equipment shall be improved or other
satisfactory equipment substituted or added at the direction of the Engineer.

Mixers

(a) General - All concrete shall be mixed in batch mixers manufactured in accordance
with BS 1305 or tested in accordance with BS 3963. It may be mixed at the site of
construction, at a central plant or in transit. Each mixer shall have attached to it in a
prominent place a manufacturer's plate showing the capacity of the drum in terms of
volume of mixed concrete and the speed of rotation of the mixing drum.
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1001.10

(b)

(@)

Mixers at site of construction - Mixers at the site shall be approved drum-type capable
of combining the aggregate, cement and water into a thoroughly mixed and uniform
mass within the specified mixing period and of discharging the mixture without
segregation. The mixer shall be equipped with a suitable charging hopper, water
storage, and a water-measuring device, accurate within 1%. Controls shall be so
arranged that the water can be applied only while the mixer is being charged.

The discharge lever shall lock automatically until the batch has been mixed the
required time after all materials are in the mixer. Suitable equipment for discharging
the concrete in the form shall be provided. The mixer shall be cleaned at suitable

intervals. The pick-up and throw over blades in the drum shall be replaced when they
have lost 10% of their depth.

Placing Concrete

General - Concrete shall be placed in such a manner as to avoid segregation and the
displacement of reinforcing bars and shall be spread in horizontal layers where
practicable. Concrete shall be placed where necessary inside forms by hand shovels
and in no instance shall vibrators be so manipulated to transport concrete inside
formwork. Care shall be taken to prevent mortar from spattering on forms and
reinforcing steel and from drying ahead of the final covering with concrete. Where
spattering has occurred the forms and steel shall be cleaned with wire brushes or
scrapers before concrete is placed around steel or in forms. Troughs, pipes or short
chutes used as aids in placing concrete shall be positioned in such a manner that
segregation of the concrete will not occur. Al chutes, troughs, and pipes shall be
kept clean and free from coating of hardened concrete or mortar.

Concrete shall be thoroughly compacted by vibration, unless otherwise agreed by the
Engineer, during the operation of placing, and thoroughly worked around the
reinforcement, tendons or duct formers, around embedded fixtures and into corners
of the formwork to form a solid mass free of voids. When vibrators are used to
compact the concrete, vibration shall be applied continuously during the placing of
each batch of concrete until the expulsion of air has practically ceased and in a
manner that does not promote segregation of the ingredients.

Particular care shall be taken when concreting bridge decks of substantial thickness
to avoid layering of concrete, and the whole thickness shall be placed in one pass. In
deck slabs where void formers are used, adequate means to prevent flotation shall be

employed and care taken to ensure adequate compaction of the concrete placed
beneath the void formers.

Vibration shall not be applied by way of the reinforcement. Where vibrators of the

immersion type are used, contact with reinforcement and all inserts shall be avoided
as far as is practicable.

Concrete shall not be subject to disturbance between 4 hours and 24 hours after
compaction except with the agreement of the Engineer. Wherever vibration has to be
applied externally, the design of formwork and disposition of vibrators shall ensure
efficient compaction and the avoidance of surface blemishes.

There shall be no excess water on the top surface on completion of compaction.

Concrete shall not be dropped freely over a vertical distance of more than
1.20metres.

Concrete shall be placed continuously throughout each section of the structure or
between joints if shown on the Drawings or as directed by the Engineer. If, in an
emergency it is necessary to stop placing concrete before a section is completed,
bulkheads shall be placed as the Engineer may direct and the resulting joint shall be
deemed a construction joint, the treatment for which is given in Clause 4.5(g).
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(b)

()

(d)

(e)

U

Concrete Columns - Concrete in columns or bents shall be placed in one continuous
operation unless otherwise permitted by the Engineer.

Concrete Slab and Girder Spans - Concrete in T-Beam or deck girder spans having
spans of 12 metres or less shall be placed in one continuous operation unless
otherwise stated on the Drawings. Concrete preferably shall be deposited by
beginning at the centre of the span and working towards the ends.

Concrete in slab spans shall be placed in one continuous operation and in one layer
for each span, unless otherwise stated on the Drawings.

Concrete in girders spanning more than 12 metres may be placed in two operations;
the first operation being the placing of concrete in the girder stems to the bottomn of
the slab haunches or the bottom of the slab whichever is applicable. The top surface
of the previously placed concrete shall be jetted with air or water to remove laitance
and all loose material and no further roughening shall be carried out. A period of at
least 24 hours shall elapse between the completion of placing concrete in the girder
and the commencement of placing concrete in the slab. The Contractor shall check

all falsework for shrinkage and settlement and shall tighten all wedges to ensure
minimum deflection of all formwork.

Walls, Piers, etc - Where walls, piers, columns, struts, posts and other such structural
members allow horizontal construction joints, concrete shall not be placed on top of
other concrete which has not been allowed to set for 12 hours or more.

Work shall not be discontinued within 450mm of the top of any face, unless provision
has been made for a coping less than 450mm thick, in which case, if permitted by the
Engineer, the construction joint may be made at the underside of the coping.

Culverts - The slabs of box culverts shall be placed for their full depth in one layer
and allowed to set not less than 12 hours before any additional work is done on them.
For culverts of exceptional length under high embankment details of construction
joints are shown on the Drawings. The entire length of slabs between indicated
construction joints shall be placed for their full depth or layer and allowed to set for
not less than 12 hours before any additional work is done on these lengths.

Before concrete is placed in sidewalls, bottom slabs shall be cleaned of all shavings,
sticks, sawdust and other extraneous material.

The Contractor shall submit to the Engineer for approval his proposals for pouring
culvert walls before commencing culvert construction. Concrete shall not be placed
in layers more than one metre high relative to the concrete already placed. Deposition
shall proceed in a systematic manner.

Depositing Concrete Under Water - Concrete shall not be deposited in water except
with the approval of the Engineer and with his immediate supervision and in this case
the method of placing shall be by tremie and as defined below.

Concrete deposited in water shall contain 10% by weight extra cement to that
approved by the Engineer for the grade of concrete used. To prevent segregation, it
shall be carefully placed in a compact mass, in its final position, by means of a tremie
tube or pipe, or a bottom dump bucket and shall not be disturbed after being
deposited. Special care must be exercised to maintain still water at the point of
deposit. Concrete shall not be placed in running water. The method of depositing
concrete shall be so regulated as to produce approximately horizontal surfaces.

Concrete seals shall be placed in one continuous operation. When a tremie tube or
pipe is used it shall consist of a tube or Pipe not less than 250mm in diameter. All
joints in the tube shall be watertight. The means of supporting the tremie tube shall be
such as to permit free movement of the discharge end over the entire top of the
concrete and to permit it being lowered rapidly when necessary to choke off or retard
the flow. The tremie tube shall be filled by a method that will prevent washing out of
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the concrete. The discharge end shall be completely submerged in concrete at all
times and the tremie shall be kept full.

When concrete is placed with a bottom dum p bucket, the bucket shall have a capacity
of not less than one half cubic metre and the top of the bucket shall be open. The
bottom door shall open freely downward and outward when tripped. The bucket shall
be completely filled and slowly lowered to avoid backwash. It shall not be dumped
until it rests on the surface upon which the concrete is to be deposited and when
empty be withdrawn slowly until well above the concrete. The slump of the concrete
used shall be maintained between 100 and 200 mm.

Dewatering shall proceed only when the concrete seal is considered strong enough to

withstand any pressures to be exerted upon it. This time will be decided by the
Engineer.

All laitance or other unsatisfactory material shall be removed from the exposed

surface by scraping, jetting, chipping or by other means, which will not injure the seal
unduly.

(9) Construction Joints - a concreting schedule shall be prepared for each completed
structure and the Engineer shall approve the locations of construction joint on this
concreting schedule. These locations shall not be altered, unless in case of
emergency, when construction joints shall be positioned as directed by the Engineer.

At horizontal construction joints, gauge strips 20 to 30mm square shall be placed
inside the forms along all exposed surfaces to give the joints straight lines. Before
placing fresh concrete, the surfaces of all construction joints shall be hammered with
a sharp hand tool until the aggregate is exposed, cleaned and a small quantity of neat
cement slurry added. At the same time forms shall be checked to see that they are
tight against the concrete already in place. Concrete in substructures shall be placed
in such manner that all horizontal construction joints will be truly horizontal.

Where vertical construction joints are necessary, reinforcing bars shall extend across
the joint in such a manner as to make the structure monolithic. Special care shall be
taken to avoid construction joints through wing walls.

(h) Precast Concrete Units - When the method of manufacture has been approved, no
further changes shall be made without the approval of the Engineer

The Contractor shall inform the Engineer in advance of the date of commencement of
manufacture and casting of each type of unit.

A copy of all 28-day cube test results relating to the work shall be sent to the
Engineer as soon as they become available.

(i) Concrete shall not be pumped or discharged via Aluminium alloy conduits or chutes.
Concrete shall not be subject to disturbance between 4 hours and 24 hours after

compaction except that re-compaction of the upper layers of deep lifts to prevent or
annul settlement cracking may be carried out.

1001.11 Curing

All concrete surfaces shall be kept wet for at least 7 days after placing. Bridge deck and footwalk
slabs shall be covered with wet burlap immediately after final finishing of the surface. This material
shall remain in place for the full curing period or may be removed and replaced with sand when the
concrete has hardened sufficiently to prevent marring. In both cases the materials shall be kept
thoroughly wet for the entire curing period. All other surfaces if not protected by forms shall be kept
thoroughly wet, either by sprinkling or by the use of wet burlap until the end of the curing period. If
timber forms are allowed to remain in place during the curing period, they shall be kept moist at all
times to prevent the opening of joints.
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The Contractor's proposals for the use of liquid membrane curing compound shall be subject to the
approval of the Engineer.

1001.12 Removal of Formwork and Falsework

Time of removal — The minimum period before striking forms shall be as shown in
Table below subject to mandatory Engineer’s approval. The Engineer's approval shall
not relieve the Contractor of responsibility for the safety of the work. Blocks and
bracing shall be removed at the same time as the forms and in no case shall any
portion of the forms be left in the concrete.

MINIMUM PERIOD BEFORE STRIKING FORMWORK

Vertical forms of abutments, wing walls, | 24 hours
columns, beams and similar components
Soffit forms to deck slabs (props left in) 8 days

Props to deck slabs 14 days
Soffit formwork to beams (props left in) 8 days
Propos to beams 14 days

Forms used on exposed vertical faces shall remain in place for periods, which shall
be determined by the Engineer.

Falsework and forms under slabs, beams, girders and arches shall remain in place
for 14 days after the day on which placing of concrete was completed. When high
early strength cement is used, forms for all structures may be removed after less than
14 days but only with the written approval of the Engineer who will decide the time for
removal as a result of tests. Formwork and falsework for the whole of suspended
span bridges and other special structures shall remain in place until such time as the
Engineer will decide after all concrete has been poured.

(b) Patching - As soon as the forms are removed, all wire or metal devices used for
securing the formwork which project from or appear on the surface of the finished
concrete shall be removed or cut back at least 25mm from the finished surface of the
concrete. All holes and pockets so formed shall be filled with cement moitar mixed in
the same proportions as the fine aggregate to cement of the concrete mix used for
that particular section of the structure, after the surface to be patched has been
thoroughly cleaned and wetted to receive the patch.

(c) Cause for rejection - Excessive honeycombing shall be sufficient to cause rejection of
portions of the structure containing this honeycombing. The Contractor, on receipt of
written orders from the Engineer, shall remove and rebuild such portions of the
structure to Engineer’s requirements,

1001.13 Finishing Concrete

All concrete surfaces exposed in the completed work shall comply with the
requirements of (c) below except where the Drawings indicate otherwise.

(a) Concrete Decks - Immediately after placing concrete, concrete decks shall be struck
off templates to provide proper crowns and shall be finished smooth to the correct
levels. Finish shall be slightly but uniformly roughened by brooming. The finished
surface shall not vary by more than 3 mm from a 3 metre straight edge placed parallel
to the centre line of the roadway and 3 mm from a transverse template cut to the true
cross section of the roadway.

(b) Kerb and Footwalk Surface - Exposed faces of kerbs and footwalks shall be finished
true to lines and grades. The kerb surface shall be wood floated to a smooth but not

slippery finish. Footwalk surfaces shall be slightly but uniformly roughened by
brooming.
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(c) Bridge Bearing Shelves, Pile Caps, and Tops of Walls - Exposed faces shall be
struck off with a straight edge and floated to true grade with a steel trowel using firm
pressure to produce a dense, smooth uniform surface free from trowel marks. Under
no circumstances will the use of mortar topping for concrete surfaces be permitted.

1001.14 Loading

No superstructure load shall be placed upon finished bents, piers, or abutments until the Engineer so
directs but in no case shall any load of any kind be placed until the Contractor has completed curing.
The Contractor shall not place any temporary loads on deck slabs. Bridge deck slabs shall be opened
to traffic only when so directed by the Engineer and generally not sooner than 28 days after the
placing of the concrete has been completed.

1001.15 Measurement and Payment

a. Measurement

Concrete shall be measured by the number of cubic metres complete in place and accepted. In
computing quantities the dimensions used shall be those shown on the Drawings or ordered in writing
by the Engineer but the measurement shall not include any concrete used for the construction of
temporary works. No deduction from the measured quantity shall be made for holes, pockets, sockets
and the like not exceeding 0.15 cubic metres each in volume, reinforcement or individual fillets,
chamfers, splays, drips, rebates, recesses, grooves and the like of 100mm total girth or less when
measured over the faces in contact with the formwork.

b. Payment

Concrete work measured as provided above for the grade or grades of concrete specified, shall be
paid for at the Contract unit price per cubic metre for concrete as detailed below. The payment shall
be full compensation for furnishing, testing, placing and curing all materials, including labour, toals,
equipment, etc., incidental thereto including the provision and construction of drainage falls and
systems and weepholes, the forming of holes, pockets and sockets and the like not exceeding 0.15
cubic metres each in volume, forming construction joints and unformed surfaces. Separate payment

will not be made for testing of concrete mixes the cost of which shall be included in the rate for
concrete works.

Pay item Description Pay Unit

1001(1) Grade C 15 Concrete cubic metres
1001(2) Grade C20 Concrete cubic metres
1001(3) Grade C 25 Concrete cubic metres
1001(4) Grade C 30 Concrete cubic metres
1001(5) Grade C 40 concrete cubic metres

Add new section as follows:
1001A DRY PACK REPAIR OF WIDE CRACKS

Cracks wider than 10 mm in masonry walls shall be repaired by packing until adequate compaction has
been attained of 1: 3 cement mortar with water cement ratio not exceeding 0.35 into the crack space

with trowel edge or similar tool after removing all loose material and washing away the crack space
with cement slurry.

Measurement

I this item of work is done under, 1302(1): Cleaning and repairing of built up drainage system, there
shall be no separate measurement taken for the work done. But, the work done shall be measured in
cubic metres of material used, in the case of repairs to bridges.
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Payment

In the case of Cleaning and repairing of built up drainage system, the cost of this item of work is

included in the pay item 1302 (1). In the case of repairs to bridges, this item of work is paid
separately.

Pay Item Description Pay Unit

1001A(1) Dry pack repair of wide cracks cubic metre

1001B REPAIRS TO SPALLED CONCRETE

The material for patching shall be one-component or two-component Polymer modified cementitious
mortar.

All loose material shall first be removed by light hammer until sound concrete has been reached.
Boundary areas where signs of concrete carbonation are visible shall be removed by cutting with
mechanical saw in order to obtain an area of concrete with reasonably straight edges. The corroded

reinforcement bar shall be cleaned by water jet to ensure that hidden faces of steel too are cleaned of
rust.

A Zinc-rich galvanic action- inhibitor shall be applied by brush to cleaned reinforcement bars.

A priming coat containing the Polymer, water and cement in suitable proportions shall be then applied
on the prepared surface.

Patching the exposed reinforcement bars shall then be carried out by trowel-application of a one-
component or two-component polymer modified cementitious mortar containing a minimum of 400 kg
of ordinary Portland cement and fine aggregate (sand) of C or M grading.

The polymer modified mortar shall be applied to a thickness so as to result in clear cover to
reinforcement of 25 mm.

The patching mortar shall be suitably cured.

The patching mortar shall be compatible with the galvanic-action inhibitor.

The 24 hour strength of the patching mortar shall not be less than 20 N /mm?2

The sub-contractor shall take all health and safety precautions in carrying out these works.

Measurement

If this item of work is done under, 1302(1): Cleaning and repairing of built up drainage system, there
shall be no separate measurement taken for the work done. But, the work done shall be measured in
cubic metres of material used, in the case of repairs to bridges.

Payment

In the case of Cleaning and repairing of built up drainage system, the cost of this item of work is

included in the pay item 1302 (1) In the case of repairs to bridges, this item of work is paid
separately.

Pay Item Description Pay Unit

1001B(1) Repair spalled concrete cubic metre
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1002 STEEL REINFORCEMENT FOR CONCRETE STRUCTURES

1002.1 Description
No change

1002.2 Materials
Delete sub-sections (d) and (e), and substitute the following:

(d) Hot-rolled and cold-worked steel bars shall comply with BS-4449 except that no bar shall
contain a flash weld.

(e) Hard-drawn mild steel wire shall comply with BS-4482.
Add additional sub-section as follows:

(f) Steel fabric reinforcement shall comply with BS-4483 and shall be delivered to Site in flat
mats or pre-bent.

1002.3 Construction Requirements

a. Protection and Storage
No change
b. Cutting and Bending

Add to end of paragraph the following:

The bars shall be cut and bent within the tolerances given in BS-4466. The Contractor shall be
responsible for the correct fit of the bars and achieving required cover as given on the Drawings or
established by the Engineer.

Any bar that has already been bent shall not be re-bent at the location of the original bend without the
approval of the Engineer.

c. Placing and Fixing of Reinforcement

Delete the last sentence of the first paragraph "Lap splicing shall be........... " and substitute "Laps and
joints shall be made only where shown on the Drawings or with the approval of the Engineer."

1002.4 Measurement and Payment
No change

The pay items and pay units will be as follows:

Pay Item Description Pay Unit
1002(1) Tor Steel reinforcement kilogram
1002(2) Supply & install 20 mm dia. Stainless steel dowels kilogram
1002(3) Mild Steel reinforcement Kilogram
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1003  PRESTRESSING FOR STRUCTURES

1003.1 Description
No change

1003.2 Materials

Delete section (b) and substitute the following:

(b) Steel for reinforcement of structures or structural units to SLS-375, CS-26 or BS-4449,

1003.4 Construction Requirements
No change

1003.5 Measurement and Payment
No change

1004 PILE FOUNDATIONS FOR STRUCTURES
No change in the sections 1004.1, 1004.2, 1004.3 and 1004.4

1004.5 Construction Requirements of Cast in situ Piles (Bored Piles)

a. Excavation
In the paragraph 4 delete "100 mm" and substitute "75 mm".

1005 WELL FOUNDATIONS FOR STRUCTURES

1005.1 Description
No change

1 005.2 Materials

Delete section (b) and substitute the following:

(b) Steel for reinforcement to SLS-375, CS-26 or BS-4449.
No change in the sections 1005.3 and 1005.4

1006 RANDOM RUBBLE MASONRY
No change

The pay items and pay units will be as follows:

Pay ltem Description Pay Unit
1006(1) Random rubble masonry cubic metre
1006(2) Plastering, 1:3 cement sand mix, 16 mm thick square metre
1006(3) Pointing, 1:3 cement sand mix metre
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1007  BRICKWORK AND BLOCKWORK FOR STRUCTURES
No change

1008 FORMWORK FOR STRUCTURES
No change

The pay items and pay units will be as follows:

Pay ltem Description . Pay Unit
1008(1) Formwork smooth finish square metre
1008(2) Formwork rough finish square metre

1009  BRIDGE EXPANSION JOINTS
No change in sections 1009.1, 1009.2, 1009.3 (a) and (b) and 1009.4
1009.3 Construction Requirements
(b) Joints provided with steelwork
Add the following at the end of the section.

Where proprietary expansion joints are used in bridge decks, the storage and installation of joints,

jointing materials, sealants and other associated items shall be in accordance with the manufacture’s
recommendations.

Different joint systems shall not be combined at one end of a deck except with the approval of the
Engineer,

1009.4 Measurement and Payment
No change

1010 BRIDGE BEARING
No change in sections 1010.1, 1010.2, 1010.3, 1010.4 and 1010.5, except the following:
1010.2 Type of bearings and materials
Add additional fifth paragraph as follows:
Where mechanical pot type bearings are specified on the Drawings, the bearing shall be supplied and
installed in compliance with the Specification Clauses of BS 5400: Part 9 : Section 9.2:1983 including
Appendix A Guidance sub-clauses 7.2(b) and (c), and tables therein.
1011 RECONSTRUCTION / WIDENING OF BRIDGES

1011.1 Description

The work shall consist of abutments, piers, wingwalls, decks, capping beams, handrails, uprights, end

pilasters, bridge kerbs, ducts, bearings, expansion joints, rainwater outlets, weepholes, precast
coverslabs, approach slabs, dowels, foundations, siol improvement works for foundations, painting,

jointing and welding work at locations as shown on the Drawings or as instructed by the Engineer in

accordance with these specifications.

1011.2 Materials

The materials used for various items of work as given above shall be in accordance with the relevant
part of the specifications.
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1011.3 Construction Requirements

The various items of work involved shall be in accordance with the relevant part of the specifications.
1011.4 Measurement and Payment

a. Measurement and Payment
Items of work completed in accordance with the relevant parts of the specifications, from finished level

to foundation level as shown on the Drawings shall be paid as a lump sum.

ltems of work completed in accordance with the relevant parts of the specifications, below the design
foundation level as shown on the Drawings shall be paid as a provisional sum. Payment shall be
based on the rates and sums assessed and agreed by the Engineer for the completed works to the
satisfaction of the Engineer, which shall include full compensation for providing all materials, labour,
tools, equipment and incidentals necessary to carry out the works as specified above.

1012 NOT USE

1013  BITUMINOUS SEALING FELT UNDER BEAMS AT ENDS TO PREVENT GROUIT LEAK
ON TO CAPPING BEAM

1013.1 Description

This work shall consists of forming bituminous sealing felt underneath the beam ends, as per

Drawings to prevent grout leak on to capping beams at beam ends according to these Specifications
or as instructed by the Engineer.

1013.2 Material

Material used shall meet the requirements of the following unless otherwise directed by the Engineer.

Binder shall conform to the requirements of section 1702. Coarse sand shall conform to the
requirements of Section 1701.5,

1013.3 Construction Requirements

Bituminous sealing felt shall be formed by mixing bitumen and sand at appropriate proportions and at
a suitable temperature to form a flexible filler and laid undemeath the beam ends as indicated in the
Drawings to prevent grout leaks on the capping beam.

1013.3/1Tests & Standards of Acceptance

The materials shall be tested in accordance with these Specifications and shall meet the prescribed
criteria.

The work shall conform to these Specifications and shall meet the prescribed standards of
acceptance.

1013.4 Measurement & Payment

(a) Measurement

The bituminous sealing felt will be measured for payment in Linear metres provided in the

finished work as per Drawings or as directed by the Engineer and as accepted by the
Engineer.
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(b)

1014

1014.1

1014.2

1014.3

Payment

This work measured as provided above shall be paid for at the Contract unit price for this
item. Such price and payment constitute full compensation for all material, labour, tools,
equipment and incidentals needs to complete all Works. The completed Work included, Work
associated with the structure and indicated in the Drawings, Bill if quantities or elsewhere in
the Specification.

The Pay Item & Pay Unit shall be as follows.

Pay ltem Description Pay Unit
1013(1) Bituminous sealing felt on Capping beams Linear metres
of abutment

BITUMINOUS SEALING FELT UNDER APPROACH SLAB AT CAPPING BEAM ENDS TO
PREVENT BITUMEN RUNNING ON TO CAPPING BEAM

Description

This work shall consists of forming bituminous sealing felt under approach slabs as per

Drawings’ to prevent grout leak on to capping beams, according to these Specifications or as
instructed by the Engineer.

Material

Material used shall meet the requirements of the following unless otherwise directed by the
Engineer.

Binder shall confirm to the requirements of Section 1702. Coarse sand shall conform to the
requirements of Sub section 1701.5.

Construction Requirements
Bituminous sealing felt shall be formed by mixing bitumen & sand at appropriate proportions

and temperature from a flexible filler to and laid so as to indicated in the Drawings underneath
beam ends as per Drawings to prevent grout leak on the capping beam.

1014.3/1 Tests & Standards of Acceptance

The materials shall be tested in accordance with these Specifications and shall meet the
prescribed criteria.

The work shall conform to these Specifications and shall meet the prescribed standards of
acceptance.

1014.4 Measurement & Payment

(@) Measurement
The bituminous sealing felt will be measured for payment in Linear meter provided in the
finished work as per Drawing or as directed by the Engineer and as accepted by the
Engineer.

(b) Payment
This work measured as provided above shall be paid for at the Contract unit price for this
item. Such price and payment constitute full compensation for all materials, labour, tools,
equipment and incidentals needed to complete all works. The Drawings, Bills of Quantities of
elsewhere in the Specification.
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The Pay Item & Pay unit shall be as follows.
Pay ltem Description Pay Uint

1014(1) Bituminous sealing felt under the Liner metres
Approach slabs

1015 NOT USE

1016 FORMING OF SERVICE DUCT IN DECK
1016.1 Description

This work shall consists of forming the above duct to the given dimension in deck as per
Drawing and to these Specifications or as instructed by the Engineer.

1016.2 Material & Formwork
Material used for forming the duct shall be in accordance with the Specification.

1016.3 Construction Requirements

The formwork for providing the ducts shall be such as to given a smooth finish after formation
of the duct. The provision for placing the relevant concrete cover slabs shall also be made in
the duct formed as per Drawings, Specifications, etc and workmanship shall be such that the
slabs when placed on the same are seated properly to provide an even Pavement, for
pedestrian use.

1016.3/1 Tests & Standards of Acceptance

The materials shall be tested in accordance with these Specifications and shall meet the
prescribed criteria.

The work shall conform to these Specifications and shall meet the prescribed standards of
acceptance.

1016.4 Measurement & Payment
(2) Measurement

The service duct formed in place will be measured in Liner meters and as accepted by the
Engineer.
(b) Payment

This work measured as provided above shall be paid for at the contract unit price for this item.
Such price and payment constitute full compensation for all materials, labour, tools, equipment and
incidentals needed to complete all works. The completed work includes Work associated with the
structure and indicated in the Drawings, Bill of Quantities or elsewhere in Specification.
The Pay Item & pay Unit shall be as follows.
Pay ltem Description Pay Unit

1016(1) Forming of service duct in the deck. Linear metres
(State the depth & width)
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1017 COVER SLABS FOR SERVICE DUCTS

1017.1 Description

This work shall consist of finishing above size of reinforced concrete cover slabs for service
ducts inclusive of light reinforcements and shuttering as per Specifications and Drawings or as
directed by the engineer.

1017.2 Material

Cement concrete shall conform to the requirements of Class B Grade 25/20 concrete of

section 1001 of these Specifications. Steel reinforcement shall conform to the requirements of Section
1002 of these Specifications.

1017.3 Construction Requirements

These slabs shall be cast as per Drawings and specifications. It shal| be clearly noted that the
above cover slabs shall be placed on the service ducts to form an even Pavement for pedestrian

walks. Therefore, it is important that the cover slabs when laid shall given an even surface to achieve
the above purposes mentioned.

In view of above, the casting and laying of cover slabs shall be carried out on the direct
supervision of the Engineer or his authorized representative. Also, the concrete shall be placed to
lines, levels and grades as indicated in the Drawings.

1017.31 Tests & Standards of acceptance

The materials shall be sorted in accordance with these Specifications and shall meet the
prescribed criteria.

The work shall conform to these Specifications and shall meet the prescribed standards of
acceptance.
1017.4 Measurement & Payment

(a) Measurement

The cover slabs will be measured for payment by the number provided in the finished work
and as accepted by the Engineer.

(b) Payment

This work measured as provided above shall be paid for at the Contract unit price for this
item. Such price and payment constitute full compensation for all materials, labour, tools, equipment
and incidentals needed to complete all Works. The completed Work included, Work associated with
the structure and indicated in the Drawings, Bills of Quantities or elsewhere in the Specifications.

The Pay Item & Pay Unit shall be as follows.
Pay Item Description Pay Unit

1017(1) Cover slabs for forming of service duct in Number
The deck (State the thickness, length and width)
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1100 MAINTENANCE OF CARRIAGEWAY
1101 Cold Mix for Patching

Delete the heading and replace with:

1101  Filling Pot-holes and Patch Repairs

Delete the sub-section and replace the following:

1101.1 Description

The Contractor shall maintain the road to the satisfaction of the Engineer until a Taking-Over
Certificate in respect of the works has been issued. This work shall include repair of pot-holes
and patching along existing carriageway. The location type and area of the repair works shall be
as directed by the Engineer. Repair shall be carried out with a bituminous mix either produced at
plant site or at the site itself with manual method of mixing and placed at site in the pot holes or in
patches after trimming the pot-holes or depression to proper shape and depth, side painting with
tack coat and compacting the layer.

The Contractor will be paid for the work measured as described in sub clause 1101.4. However
no payment will be made for patching which is carried out at locations which according to the
Construction Programme of work should have already being completed.

1101.2 Materials

The grading of aggregates and bitumen content of the mix used for such patch repair shall be in
accordance with sub section 507.2 of Standard Specification.

1101.3 Construction Requirements
Preparation of the Area for Pot-holes and Patch Repair

The areas to be patched shall be agreed with the Engineer. They shall be cut/trimmed either with
saw hammer or hand tools like chisels, pick-axes etc., such that the areas are in the shape of
rectangles or squares. The edges shall be cut vertically upto the level where the lower layer is
suitable without any loose material. The areas shall be thoroughly cleaned with compressed air
or any appropriate method approved by the Engineer to remove all dust and loose particles. The
areas shall be tacked or primed with cutback or emulsion depending upon whether the lower
layer is bituminous or granular in nature. The sides, however, are to be painted with hot tack coat
material using a brush or spray. The prime coat and tack coat shall conform to Clauses 501 and
502 of these Specifications, respectively.

In the event, the Contractor fails to maintain certain sections of road in good condition acceptable
to the Engineer, then the Engineer shall order a third party to carry out those maintenance work
on such sections of road. The Engineer shall recover the cost of such works from the Contractor.

Backfilling Operations

The mix to be filled shall be either a hot mix or a cold storable mix (using bituminous cut back or
emulsion). It shall be placed in thickness not more than 100 mm (loose). It shall be compacted
in layers with roller/plate compactor/handroller/rammer. While placing the final layer, the mix
shall be spread slightly proud of the surface so that after rolling, the surface shall be flush with the
adjoining surface.

If the area is large, the spreading and levelling shall be done using hand shovel and wooden
straight edge. During the process of compaction with roller or other means, the surface level
shall be checked using a 3 m straight edge.
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1101.4 Measurements for Payment

a. Measurement

Al Tl N

Filling of pot-holes and patch repairs shall be measured in square metre.

b. Payment

Contract unit rate for filling for patch repairs shall be in full compensation for :

()  Handling and Plugging the patch repair material.

(i)  Excavation as required and disposing of the materials within all lifts and lead
(iii)  fumishing all materials required:

(iv)  works involved in trimming, tacking, priming with cutback or emulsion:

(v) all labour, tools, equipment and incidentals to complete the work in accordance with
Specifications.

=
| (vi)  Carrying out the work in part widths of road where directed by the Engineer.
Pay Item Description Pay Unit
p—
1101(1) Filling pot-holes and patch repairs with
i Cold mix (MC 30), 20 mm & less in depth square metre
i 1101(2) Filling pot-holes and patch repairs with
Cold mix (MC 30), 75 mm & less in depth square metre
1101(3) Filling pot-holes and patch repairs with
Cold mix (MC 30), deeper than 75 mm square metre

1200 MAINTENANCE OF SHOULDERS AND ROAD SIDE

No amendments

1300 MAINTENANCE OF DRAINAGE SYSTEM

—_ 1301 CLEARING AND RESHAPING OF.EARTH DRAINS
1301.1 Description
No change
1301.2 Work Requirement
No change

- 1301.3 Measurement and Payment

a. Measurement
No change
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b. Payment

The rate for payment shall include full compensation for material, labour, equipment, transport needed
to carry out the work and the disposal of debris and incidentals required for the work.

Payment under this sub-section will be made only once for each earth drainage. Thereafter, any
further clearing and reshaping work necessary shall be deemed to be covered by the rates of various
items of work in the Bill of Quantities.

Pay Item Description Pay Unit

1301 (1) Clear and reshape earth drains metre

1302 CLEANING AND REPAIRING OF BUILT-UP DRAIN.AGE SYSTEMS

1302.1 Description
No change

1302.2 Materials
Delete “Class B 1:2:4 (20 mm) mix” in sub-section (a) and replace with “Grade C 20"
No changes to sub-sections (b) and (c).

1302.3 Work Requirement

Add the following at the end of this Sub Section.

Dry pack repair of wide cracks and repairs to spalled concrete shall be done as described in sections
1001A and 1001B respectively.

1302.4 Measurement and Payment
Delete the sub-sections and substitute the following:
a. Measurement

Unless otherwise specified measurement for cleaning and repairing of built-up drains shall be in
metres.

b. Payment

The rate for payment shall include full compensation for material, labour, equipment, transport needed
to carry out the work and the disposal of debris and incidentals required for the work.

Payment under this sub-section will be made only once for each drainage structure. Thereafter, any
further clearing, desilting or repair work necessary shall be deemed to be covered by the rates of
various items of work in the Bill of Quantities.

Pay Item Description Pay Unit
1302 (1) Clean, desilt & repair built-up (lined) drains metre
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1303 CLEARING, DESILTING AND REPAIRING OF CULVERTS

1303.1 Description
No change

1303.2 Materials

Delete “Class B 1:2:4 (20 mm) mix” in sub-section (a) and replace with “Grade C 20"
No changes to sub-sections (b) and (c).

1303.3 Work Requirement

Add the following at the end of this Sub Section.

Dry pack repair of wide cracks and repairs to spalled concrete shall be done as described in sections
1001A and 1001B respectively.

1303.4 Measurement and Payment

Delete the sub-sections and substitute the following:

a. Measurement

Unless otherwise specified measurement for cleaning, desilting and repairing of culverts shall be in
number of each type of culvert.

b. Payment

The rate for payment shall include full compensation for material, labour, equipment, transport needed
to carry out the work and the disposal of debris and incidentals required for the work.

Payment under this sub-section will be made only once for each culvert. Thereafter, any further

clearing, de silting or repair work necessary shall be deemed to be covered by the rates of various
items of work in the Bill of Quantities.

Pay Item Description Pay Unit

1303(1) Pipe culvert number

1303(2) Other culvert type number
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1400 MAINTENANCE OF BRIDGES AND CAUSEWAYS
No amendments

Add the following new section:

1407 REPAIRS TO STEEL COMPONENTS OF BRIDGES
1407.1 Painting of steel deck beams in steel composite bridges

Steel composite bridges are defined as those with a concrete deck supported on the soffit by a series
of steel joists. The work included in this section consists of the fumishing of all labour, materials,

apparatus, scaffolding, and all appurtenant work in connection with painting, in accordance with these
specifications.

Workmanship

(a) Thoroughly wash the steel beams with water jet to remove grease and dirt;

(b) Remove heavy layers of rust by chipping ( for example with a blunt putty knife) without
exerting too much pressure so as to damage steelwork:

(c) Clean steelwork manually or by power tool to surface preparation grade SP 2 to BS 7079
so that when viewed without magnification under artificial light, the surfaces shall be free

from visible oil, grease and dirt and poorly adhering rust, paint coatings and foreign
matter;

(d) Apply one coat of epoxy Zinc Phosphate or Iron Oxide primer

(e) Apply One coat of Coal tar epoxy or other bituminous paint;

(f) The contractor shall take all precautions to protect the environment and to comply with all
applicable Environmental Regulations in force during cleaning and painting. In particular,

suitable measures shall be taken to not to pollute the stream with debris from cleaning or
paint. Suitable screens shall be provided.

Payment

Payment under this Sub-Section will be made only once for each bridge. Thereafter, any further repair
work necessary shall be deemed to be covered by the rate quoted for this item of work.

Pay ltem Description Pay Unit

1407(1) Painting of steel deck beams square metre

1407.2 Painting of steel parapets of bridges

The work included in this section consi
scaffolding, and all appurtenant work
specifications.

sts of the furnishing of all labour, materials, apparatus,
in connection with painting, in accordance with these

Workmanship

(a) Thoroughly wash the steel beams with water jet to remove grease and dirt:

(b) Clean steelwork manually or by power tool to surface preparation grade St 2 to BS 7079 so
that when viewed without magnification the surfaces shall be free from visible oil, grease and
dirt and poorly adhering rust, paint coatings and foreign matter:

(c) Apply one coat of Zinc Phosphate epoxy primer;

(d) Apply one coat of NB Zinc Phosphate modified Alkyd paint.
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Payment

Payment under this sub-section will be made only once for each bridge. Thereafter, any further repair
work necessary shall be deemed to be covered by the rate quoted for this item of work.

Pay ltem Description Pay Unit

1407(2) Painting of steel Parapets square metre

Add the following new section:
1408 REPAIRS FOR BRIDGES
1408.1 Description

The work shall consist of dry pack cracks in masonry, patch spalling concrete in bridge decks, re-
instate damages to decking plates, expansion joint sand drainage outlets, paint steelwork parapets,
re-instate damaged plaster in substructures, re-point stone masonry, repair kerbs and channels,
repair bridge masonry parapets, raise masonry head walls, re-instate parts of damaged head walls or
parapets, re-instate scour damaged wing walls and abutments, repair handrails, uprights and end
pilasters, repair damaged aprons, repair porous filters and weepholes, clean disfigured concrete
surfaces and apply one coat of cement slurry, painting work, de-silt stream and clear vegetation.

1408.2 Work Requirement

Dry pack cracks in masonry

This item of work shall be carried out as described in section 1001 -17 herein.

Patch spalling concrete in bridge decks
This item of work shall be carried as described in section 1001 - 18 herein.

Re-instate damaged plaster in substructures and re-point stone masonry
This item of work shall be carried as described in section 1006 of Standard Specifications.

Paint steelwork parapets
This item of work shall be carried as described in section 1407 herein.

Re-instate scour damaged wing walls, abutments. etc.

Re-instatement with random rubble masonry, comply with section 1006 of Standard Specifications.
Re-instatement with cement concrete, comply with section 1001 herein.

Raise masonry head walls

This item of work may be done either using random rubble work or cement concrete work, complying
with the specifications of random rubble and cement concrete works as given above,

Payment
Items of work completed in accordance with the relevant parts of the specifications shall be paid as a
lump sum.

Pay item Description Pay Unit

Repairs to bridges
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Add the following new section:

1409 STEEL FOR BRIDGE WORKS
1409.1. Description

Structural steelwork shall be as described in the Drawings and these Specifications.

Unless otherwise described, Workmanship, Inspection and Testing, Handling, Transport and Erection,
Supply Measurement and Weighing of Structural Steelwork shall comply with the Specification
Clauses of BS 5400:Part 6: 1999 as amended by these Specifications.

British Standards have been specified as standards for materials and workmanship, however the
contractor may employ materials manufactured to other internationally-accepted standards or Sri
Lankan standards subject to Engineer’s approval, which shall require submission of full
documentation including test certificates for properties required by the relevant British Standard,
carried out at an SO 9001 - accredited laboratory by suitably qualified people.

Workmanship standards may be substituted with internationally-accepted workmanship standards not
in conflict with the provisions of BS 5400 Parts 4,7, 8 and 9.2, subject to the Engineer's approval.

1408.2. Surface Preparation and Protection against Corrosion
Surface preparation shall be as specified in the Drawings

1409.3 Setting Out and Camber

a) The steelwork dimensions given on the drawings are based on a mean temperature of
30°C. The Contractor shall make adjustments as necessary to achieve the correct
dimensions at this temperature.

b) The design final camber of the main girder top flange under the effect of all pérmanent
loads is parallel to the highway alignment profile.

¢) The dead load camber stated on the drawing allows for the following effects:

- Steelwork dead load

- Concrete dead load

- Superimposed dead load (including enclosure, if any)
- Shrinkage modified by creep.

d) The camber fabrication tolerance on the girders shall be zero to (span length)/ 1500
residual upward camber.

e) The Contractor shall ensure that the steelwork is fabricated to a tolerance on length such
that the base plate o fall bearings are within +/- 25mm longitudinally and +/- 5mm
transversely of the position shown on the drawings.

1409.4. Steel material

The Contractor shall provide test certificates issued by an ISO 9001-accredited laberatory for each
consignment or lot intended for use on works to enable the Engineer to satisfy himself that the
consignment or lot material conforms with the relevant British Standard.

a) Steel shall be to the Grade shown on the drawings to BS EN 10025: 1993 unless
otherwise stated. The contractor shall provide test certificates issued by an 1SO 9001-
accredited laboratory for each consignment or lot intended for use on works to enable the
Engineer satisfy himself that the consignment or lot conforms with the relevant British
Standard.

b) Rimming steel shall not be used (option 3 of BS EN 10025)

c) Steel shall comply with Clause 7.3.3.1 of BS EN 10025 (option 5)

d) Plates shall comply with the improved deformation properties perpendicular to the surface
of BS EN 10164 (Option 10) where shown on the drawings and where the total weld
throat at cruciform, T or corner joints exceeds 30mm.
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e)

f)

The Engineer shall be afforded the opportunity of inspecting the steel and witnessing
tests at the manufacturers works (option 13).

Specific inspection and testing shall be carried out for all steel products according to the
requirements of Clauses 8.2 to 8.9 of BS EN 10025. The inspection document shall
comprise the inspection certificates as defined in Clause 4.3.2.3.1 of Euronorm 21 (option
12).

Testing of mechanical properties shall be by cast (option 14).

Specific marking is required (option 16).

The tolerance on thickness shall be half the total thickness tolerance over or under the
specified thickness i.e. Class D to BS EN 10025,

Copies of purchase arders for all steel, bolts washers etc, shall be sent to the Engineer at
the time of placing the order.

The Contractor shall be responsible for ensuring that the ultrasonic testing of steel
sections and plates is carried out including all necessary handling. The Engineer shall be
afforded the opportunity of witnessing such tests. Test reports showing the results of
ultrasonic lamination testing and the method used shall be submitted to the Engineer prior
to fabrication work proceeding.

1409.5 Drawings & Methods Statements

a) The Contractor shall submit fabrication drawings for a particular bridge, incorporating all
the information required in paragraph b) at least 6 weeks prior to starting fabrication of
steelwork for that bridge. The Contractor shall not start fabricating steelwork until the
relevant fabrication drawings have received the consent of the Engineer.

b) The Contractor shall submit the following information on or with the fabrication drawings:

i) pasition of all plates, sections, stiffeners, welds, bolts, holes, shear connectors
and temporary attachments including thickness, size, type and orientation:

ii) lengths of plates, with due allowance, separately identified and supported by
calculations, for shrinkage and curvature caused by the method of fabrication:

i) cambers which should allow for the dead load cambers, highway alignment and
curvature of beams caused by the method of fabrication;

iv) where the Contract Drawings does not specifically indicate the shear connectors
in the vicinity of a splice plate, the Contractor shall indicate on his fabrication
drawings the arrangement of shear connectors which shall maintain the total
number of connectors required and comply with the maximum connector spacing
specified in the relevant design code;

v) method statements relating to weld preparations, assembly, control of distortion,
corrosion protection treatment and testing and inspection: and

vi) identify of all sub-contractors including those appointed for flame cutting and
profiling, machining, non-destructive testing, destructive testing, painting,
galvanizing, bending, site welding, site erection, site painting etc.

¢) The decks have been designed on the basis of the construction sequences given in the
drawings. If the Contractor wishes to adopt an alternative sequence, he shall submit
calculations with his fabrication drawing submission to demonstrate that the stress and
deflections in the structure comply with the relevant design standards and, if necessary,
revise the dead load cambers.

d) The Contractor shall maintain and submit a record of the source of each plate, section,
welding consumable and bolt, including test certificates.

e) At least 6 weeks prior to erection, the Contractor shall submit and obtain approval for an
erection method statement incorporating the requirements shown in the Drawings and
these Specifications, which shall include the following information:

i. health and safety statement including procedures relating to safe working practices;
ii. sequence and programme for erection of steelwork, completion of correction
protection and concreting of deck slab;
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iii. details of lifting arrangements including calculations relating to allowable ground
pressure for crane supports, details of cranes and lifting tackle to be used
including manufactures safe working load tables:

iv. procedures for site bolting welding and corrosion protection;

f) calculations relating to all props, supports and bracing required to maintain the stability of
steelwork at all stages of erection;

g) details of access to be provided for erection, bolting, welding, corrosion protection and
inspection by the Engineer, and

h) drawings detailing crane and steelwork positions during erection, lifting tackle and
temporary props, supports and bracing.

1409.6 Fabrication General

a) All holes shall be drilled; punching will not be permitted.

b) All sharp corners shall be 3mm radiused.

c) Load indicating bolt heads or washers shall not be used unless agreed upon in advance
with the Engineer.

d) Each section of steelwork shall be marked on the top surface at both ends to indicate the
required location. Hard stamping will not be permitted.

€) Cambering shall be to a smooth continuous curve.

1409.7. Welding General

a) Welding shall be by the metal arc processes and comply with the requirements of BS
5135.

b) Welding electrodes shall be of matching chemical composition to be parent metal.

c) Peening of welds will not be permitted.

d) Shear connector weld shall be in accordance with BS 5135.

e) Welding symbols are in accordance with BS 499.

f) Butt welds in flanges and webs shall be dressed flush by grinding in the direction of
stress.

g) The Contractor shall make shop and site welded splices such that the fatigue life of the
steelwork, calculated in accordance with BS 5400 Part 10, is in excess of 120 years.

h) Unless otherwise shown on the drawings gaps at joints to be fillet welded shall not
exceed 1 mm average (measured over 1m or length of weld, whichever is smaller), 2mm
maximum,

i) The position of any shop butt weld to be to the approved of the Engineer,

j)  Temporary backing strips shall not be used facilitate the production of butt welds.

k) Documentation shall be maintained to enable welds to be traced to the welder who made
them.

1409.8. Welding — Procedure Trials and Production Tests

a) The Contractor shall provide written welding procedures for all welds. Details, method and
sequence for carrying out the site-welded splices shall be included in the procedures.

b) The Contractor shall submit documentary evidence of weld procedure ftrials, which have
demonstrated that he can make satisfactory welds with the submitted welding
procedures. The procedure trials and written procedures shall be compatible in all
respects. The procedure frials shall have been witnessed by an independent authority.

¢) The Contractor shall carry out procedure frails for any weld where he is unable to submit
documentary evidence of a successful weld procedure trial.

d) The Contractor shall provide welder approval test certificates for the welders employed for
fabrication. The welding covered by the test certificates must be similar to the welding for
the fabrication under taken by that welder.
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€) 1in 5 pairs of ‘run-off plates for all butt welds shall be production test plates. In addition
to the tests set out in BS 5400 Part 6 Clauses 5.5.1, the weld metal and head affected
zone shall be tested to ensure compliance with Clause 5.4.1.2 of BS 5400 Part 6
assuming an applied principal tensile stress at the ultimate limit state greater than 100
N/sq m.

f) The Contractor shall submit written procedures for flame cutting and shearing.

g) The Contractor shall submit documentary evidence of successful flame cutting or
shearing procedure frails, which have demonstrated that the flame cutting and shearing
techniques comply with the requirements of BS 5400 Part 6 Clause 4.3.3 (a). The
procedure trails shall have been witnessed by an independent authority.

h) If the Contractor is unable to submit documentary evidence of successful flame cutting or
shearing procedure trails, he shall carry out procedure trails in accordance with BS 5400
Part 6 Clause 4.7.3.

i) In addition to the requirements of BS 5400: Part & Clause 4.3.3 (a) to (f) flame cut edges
shall be ground or machined to remove all visible signs of drag lines and glass like
surfaces.

i) The Contractor shall submit a written procedure, which demonstrates how he will comply
with BS 5135 Clause 17. This procedure shall include: -

i. method of checking that the surfaces to be welded are completely dry;
ii. method of checking that the parent mental is at a tem perature above 0°C;
iii. method of warming the steel to remove any moisture or ensure that the parent
metal temperature is above 0°C;
iv. method of ensuring that the welding area is protected from rain, snow, wind and
draughts, including the screening to be used and:
v. method of measuring the speed of air currents at the welding area.

k) The Contractor shall submit written procedures for the bending of plates. Radius of bend
plate thickness, rate at which the bend shall be formed, minimum temperature of steel
and details of machinery and formers used to form the bend shall be included in the
procedure.

[) The Contractor shall carry out a plate procedure trail on the thickest plate to be bent in
accordance with BS 5400: Part 6 :Clause 5.4.1 with the centre of the being taken as
equivalent to the centre of the weld. The hardness of the zone affected by the bend shall
not exceed 350 HV 30 as given in BS 427. Charpy V-notch impact tests shall be carried
out to demonstrate the energy absorption requirement of BS 5400:Part 6: Clause 5.4.1(a)
(1).

1409.9. Welding - Non-Destructive Testing

a) All non-destructive testing and inspection shall be carried out by an Independent
Inspector approved by the Engineer but employed by the Contractor as described below
at not less than 48 hours after welding. The Engineer may be present during this testing.

b) The Contractor shall supply the following to the Engineer:

i. the names and qualifications of all NDT personnel to be employed in the Contract,
including those employed by sub-contractors; all NDT personnel shall hold
qualifications gained through recognized national or international certification
schemes;

ii. the NDT procedures to be used including any technique sheets: and

iii. calibration records for all equipment used during NDT.

AlINDT reports shall be submitted to the Engineer within seven days of testing.
c) All slag residue and weld splatter shall be removed from the welds and adjacent surfaced

prior to inspection.
d) All welds shall be visually inspected to BS EN 970.
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e) The Inspector shall carry out Magnetic Particle Inspection to BS 6072 for the following:
i. all full penetration butt welds,
ii. 100% of length for important welds e.g. cruciform welds taking large tensile forces,
iii. large bearing stiffeners,
iv. bracing stiffener to top flange welds,
v. bar shear connector to top flange welds,
vi. loop to bar shear connector welds.
vii. 1in 10 intermediate stiffeners.
viii. - 10% of length for web to flange longitudinal welds.
iX. 20% of length for other welds.
f) The Inspector shall carry out ultrasonic inspection to BS 3923 for:
i all full penetration butt welds;
ii. 100% of length of cruciform fillet welds where the leg length exceeds 10mm
ii. 20% of length of fillet welds on bearing stiffeners and non-bearing stiffeners
transferring large shears, where the leg length exceeds 10mm.
iv. 5% of length of all other fillet welds where the leg length exceeds 10mm
Examination shall be to quality level 2A, and in addition to the requirements of BS
3923, an original hard copy of the results, complied using A-scan techniques, shall be
submitted to the Engineer.

g) Before the start of each day’s welding, 3 No studs shall be welded to a plate of the same
thickness as the flange plate and tested in accordance with BS 5400 Part 6 Clause
5.4.4(b). If any of these studs falil, further sets of 3 No. studs shall be welded and tested
until satisfactory results are obtained before any studs are welded to the girders.

h) All stud shear connectors shall be tested using the hammer ring test.

i) 5 no. studs on each longitudinal girder shall be selected by the Engineer for a bend test in
accordance with BS 5400:Part 6: Claus 5.5.4 (b). The Contractor shall ensure that the
direction of test does not interfere with the fixing of reinforcement.

) All bent plates shall be subject to hardness tests. For plates 25mm and less in thickness,
5 No readings shall be taken on the axis of the bend on each main face of the plate and 2
No readings at each edge of the plate. For plates over 25mm thick, 10 No and 2 No
readings respectively shall be taken.,

1409. 10 Welding — Defect Acceptance Levels
a) The following defects arising from the visual inspection are unacceptable:
i. stray — arcing spots;
ii. - any undercut perceptible to the naked eye at the toes of transverse welds within 50
mm of weld ends or returns; intermittent undercut up to 0.3 mm deep will be
permitted at other locations on transverse welds;
iii. any undercut perceptible to the naked eye at the comers of plate or section
elements at weld ends, returns or adjacent to longitudinal weld toes:
iv. any local undercut at the toes longitudinal welds in excess of 1.0 mm deep;
v. any intermittent or continuous undercut at the toes of longitudinal welds, in excess
of 0,5mm deep
vi. Irregular weld appearance and poor profile, in particular fillet weld throat
thicknesses in excess of 0.9 times or less than 0.7 times the specified leg length
and butt weld reinforcement profiles which do not blend smoothly with the parent
metal surface, and which for in-plane joints have thicknesses in excess of 3 mm for
nominal throat thickness up to and including 25 mm, and in excess of 5 mm for
nominal throat thickness in excess of 25mm:
vii. Planarity misalignment of butt welds not in accordance with BS 5400 Part 6 clause
4242
viii. Surface defects including cracks, worm holes, porosity and overlap;
ix. Under sized welds; and
Priority Road Project - 3, Phase - 1 (Funded by CDB) 1 6 2 Volume 3 Section (g) Page 162 of 174

S J



Technical Specification: Part Il — Special Provisions

b)

d)
e)

)

h)

i)
i)

k)

X. Any undercut or lack of fusion to stud shear connector welds.

For the Magnetic Particle Inspection and Ultrasonic testing, the weld acceptance levels
relating to butt welds shall be in accordance with BS 4870 Part 1 Table 5
The following defects arising from the Magnetic Particle Inspection and Ultrasonic testing
of fillet and partial penetration butt welds are unacceptable.

xi. cracking, lamellar tears, worm holes and surface porosity;

Xii. planar defects;

xiii. internal porosity with a maximum pore size in excess of 25% of the weld throat or

4mm, whichever is the smaller;
xiv. internal porosity in excess of 3% of the weld area examined ; and
Xv. slag inclusions exceeding 10mm in length for transverse welds or 5 times weld
throat for longitudinal welds.

All welds containing unacceptable defects shall be rectified or retested.
If more than 10% of welds relating to a particular weld procedure show unacceptable
defects, the rate of testing for that weld procedure shall be increased to 100% including
previously produced welds.
If any planar defects are found on fillet welds, the rate of testing for that weld procedure
shall be increased to 100% including previously produced welds.

If, at 100% testing more than 10% of weld relating to a particular weld show
unacceptable defects, the Contractor shall submit a revised weld procedure for approval
and shall carry out a weld procedure trial.
For the purpose of this clause a ‘weld’ is defined as:

i. the actual length of weld tested if less than 1m.

ii. for tested weld lengths in excess of 1 m, the weld shall be sub-divided into the
minimum number of equal weld lengths less than 1 m in length, each weld length
being a ‘weld’ for the purpose of this clause

All stud shear connectors failing the hammer ring test or the bend test shall be replaced.

If a stud connector fails the test, 10 no. further studs on the same girder shall be bend
tested.

If any of the further studs fail the test, the Contractor shall submit a revised weld
procedure trail. For each bend test failure, the Contractor shall increase the number of
stud shear connectors on that girder by 10%, the extra connectors being placed in
positions to be agreed by the Engineer.

All hardness test readings on bent plates shall be less than 350HV 30 as given in BS EN
ISO 6507, plates with hardness readings in excess if 350 HV 30 shall be rejected.

1409.11. Bolted Connections

a)
b)

c)

d)

The design coefficient of friction at the interface of the HSFG bolted connections is 0.5.
Unless noted otherwise, bolts shall be High Strength Friction Grip bolts, general grade for
the main beam connections.

Splice interfaces shall be degreased prior to assembly. Bolts shall be tightened using the
part turn method.

Bolted splices shall be completed, including final tightening of bolts and sealing of splice,
within 14 days of the initial formation of the splice. The Contractor shall ensure that
moisture is not trapped within the splice.

On bridge decks, bolts to the bottom flanges of the main longitudinal girders shall have
their heads on the underside of the flange and bolts to the webs shall have their head on
the external face of the connection.

Each deck main beam section shall be fully spliced to the preceding section before the
subsequent section is erected. Slackening of the splices will not be permitted once
tightened.
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1409.12. Trial Erection

a) On completion of the shop fabrication and prior to blast cleaning, the contractor shall trial
erect all steelwork in the presence of the Engineer to enable fit and dimension to be
verified. The steelwork shall be supported at bearing locations set to the correct relative
levels and with the diaphragms. Cross girders and cross bracing positioned and all
splices tightened with temporary bolts sufficient to bring all splice plates to maximum 0.5
mm gaps.

b) Trial erection may be carried out in sequential portions longitudinally provided that there is
an overlap between portions.

¢) The tolerances of the girders in the assembled structure shall comply with Table 5 of BS
5400: Part 6. The Contractor shall provide the Engineer with a copy of measurements
taken during the Trial Erection. The following measurements shall be taken:

.. checks in accordance with BS 5400 Part 6 Table 4 except that all member types 1
and 2 to be checked shall be selected at random by the Engineer, and

ii. levels at all bearing locations at bottom of taper plate and top of main beam level at
all support, mid span and quarter span points.

1409.13. Permanent Erection

a) The Contractor shall erect the superstructure steelwork in such a manner that it remains
stable and in the correct position throughout all stages of construction. In addition to any
other temporary bracing to prevent buckling of beam top flanges under self-weight and
during deck slab concreting.

b) Unless otherwise noted on the drawings, casting of the concrete shall not commence until
all steelwork has been fully assembled; all splices completed and all permanent bearings
incorporated into the works.

c) All damage to areas of corrosion protection shall be made good in accordance with
Section 5.13. _

Measurements from the trial erection shall be repeated after all dead loads have been applied to
ensure compliance with specifications herein.

1500 MAINTENANCE OF ROAD SIGNS AND MARKINGS
No change
1600 QUALITY CONTROL OF WORK

Add the following new paragraph:
1601A QUALITY CONTROL PLAN

The Contractor shall prepare a Quality Control Plan which shall detail quality control procedures such
as to demonstrate that the requirements of Clause 4.9 of the Conditions of Contract in respect of

quality are met. The Quality Control Plan shall provide a formal framework for the approval of the
Works by the Engineer.

In particular the Quality Control Plan shall include:

1 Quality control procedures in respect of the selection and control of materials, distinguishing
between approval testing and compliance testing;

2 Quality control procedures in respect of construction operations, identifying procedures for
production control and procedures for survey control;

3 Procedures for the Contractor and Engineer to approve construction works.
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In preparing the Quality Control Plan the Contractor shall take into consideration the requirements
and obligations of the Engineer in respect of checking and inspection of the Works.

The Contractor shall appoint a Quality Control Manager who shall be responsible for ensuring that the
quality control procedures set out in the Quality Control Plan are adhered to. The Quality Control
Manager shall have independent control of all quality control activities.

1601 CONTROL OF ALIGNMENT, SURFACE REGULARITY AND PAVEMENT LAYER
THICKNESS
1601.1 General

Add the following:

The Contractor shall allow for the time taken to .carry out testing of materials in his method and
program of working, and no delays shall be considered relating to any materials testing.

As a guide, the Contractor should allow a period of at least 24 hours after the completion of a layer of
fill, subgrade, subbase or basecourse for testing for compliance with the compaction requirements.

Any material, whether naturally occurring, placed, fabricated or manufactured by others which is

intended for incorporation in the Works will be subject to quality control testing before approval is
given for its use.

Any material or product which fails to receive approval shall be immediately removed, replaced or
otherwise treated to the approval of the Engineer. Any unapproved material or product subsequently

covered over or incorporated in the Works shall be removed at the Contractor's expense as instructed
by the Engineer.

1601.2 Horizontal Alignment
Atthe end of this sub-section add the following:

The corresponding tolerances for the edges of the shoulders and the lower layers of the pavement
shall be + 25 mm with no negative tolerance.

1601.3 Longitudinal Profile
Delete the first paragraph and substitute the following:

The level of sub grade and different pavement courses as constructed shall not vary from the design
level calculated at any point with reference to longitudinal and cross-section profile of the road shown
on the Drawings or as instructed by the Engineer beyond the tolerances mentioned below:

Sub grade : +25mm/-10 mm
Subbase D +20mm/-10 mm
Basecourse : +15mm only

Asphalt surfacing : + 10 mm only
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1601.4 Surface Regularity of Subgrade and Pavement Layers

Delete Table 1607-1 and substitute the following:

Table 1601-1 : Tolerance of Surface Regularity

TYPE OF LONGITUDINAL PROFILE TRANSVERSE
CONSTRUCTION WITH 3 m STRAIGHTEDGE PROFILE

Maximum Maximum number of undulations Maximum permissible

permitted permitted in any 300 metre length variation from specified

undulation exceeding: profile under camber template

mm 18 mm 12 mm 10 mm 5 mm mm

Subgrade 24 30 15
Subbase 15 30 10
Basecourse 12 30 8
Surface Dressing 12 20 8
Asphalt Surfacing 8 30 6

Surface regularity requirements in respect of both the longitudinal and transverse profiles shall be
simultaneously satisfied.

1601.5 Rectification

Where the surface regularity of subgrade and the different pavement courses falls outside the
specified tolerances, the Contractor shall rectify these in the manner described below and to the
approval of the Engineer.

Subgrade

Where the surface is high, it shall be trimmed and suitably compacted to achieve the tolerances.
Where the surface is low, the deficiency shall be corrected by scarifying the existing layer and adding
fresh material. The degree of compaction and the type of material to be used shall conform to the
requirements of Section 1708.1 herein.

Subbase

The same as for sub grade except that the degree of compaction and the type of material to be used
shall conform to the requirements of Section 1708.2 herein.

Aggregate Basecourse

Where the surface is high or low, the top 75 mm shall be scarified, reshaped with added material as
necessary, and recompacted. The area of treatment at any place shall not be less than 5 metres long
and 2 metres wide. The degree of compaction and the type of material to be used shall conform to the
requirements of Section 405.2 herein.

Bituminous Wearing Course

For wearing courses, where the surface is high or low, the full depth of the layer shall be removed and
replaced with fresh material and compacted to specifications. The area of treatment shall not be less
than 5 metres long and not less than one lane wide.
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1602 QUALITY CONTROL TESTS ON MATERIALS DURING CONSTRUCTION

Delete paragraph 2 and Table 1602-1 and substitute the following:
Table 1602-1 : Quality Control Tests and their Frequencies

TYPE OF MATERIAL TYPE OF TEST QUANTITY OF MATERIAL
or part thereof for which
minimum of one test set is

to be carried out

- Particle size analysis 1,000 cum
Fill for Embankment. - Atterb'erg limits 1,000 cum

- Compaction 100 cum

- 4-day soaked CBR [set of 3 specimens for 1,000 cu m

each sample]

- Particle size analysis 1,000 cum
Select Fill for Subgrade - Atterberg limits 1,000 cum
and for Granular Layers - Compaction 100 cum

- 4-day soaked CBR [set of 3 specimens for 1,000 cu m

each sample]

- Particle size analysis
Aggregate for Subbase - Atterberg limits 200cum

- Compaction 200cum

- 4-day soaked CBR [set of 3 specimens for 100 cum

each sample] 500 cu m

- Particle size analysis 300cum
Aggregate for - Compaction S0cum
Basecourse - Water absorption 500 cum

- Aggregate impact value 300 cum

- Los Angeles abrasion value — 300cum

- Flakiness index 1,000 cum

- Bulk specific gravity As required

- Particle size analysis 200cum
Cement Stabilized Base - Atterberg limits 200 cum
Course - Compaction 100 cum

- 4-day soaked CBR [set of 3 specimens for 500cum

each sample]

- Particle size analysis 200cum
Bituminous Surface - Water absorption 400 cum
Treatment - Agaregate impact value 200cum

- Los Angeles abrasion value 200cum

- Flakiness index 400 cum

- Bulk specific gravity As required

- Soundness As required
Apshaltic Concrete - Particle size analysis (coarse aggregate) 200 cum

- Particle size analysis (fine aggregate) 100 cu m

- Water absorption 400 cum

- Aggregate impact value 200 cum

- Los Angeles abrasion value 200 cum

- Flakiness index As required

- Bulk specific gravity As required

- Soundness As required

- Clay and silt content As required

- Acceptance testing of filter material As required

- Degree of Compaction 500 sqm
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A fresh series of construction control tests shall be undertaken every time there are changes in the
sources of the materials or in the appearance of the materials as visually assessed by the Engineer.

Additional numbers and type of construction control tests shall be carried out if it is considered

necessary to do so by the Engineer for monitoring the variability of materials brought to work site or -

stockpiled by the Contractor.

Moisture content test before compaction of materials shall be carried out on a layer by layer basis for
each compaction panel on the following scale:

Table 1602-1 b : Moisture Content Testing

TYPE OF MATERIAL AREA OF LAYER
under compaction which a
minimum of one moisture
content test is to be done

Fill for embankment 500sgm
Select fill for subgrade 400 sqm
Granular materials for subbase 250sgm
Aggregate for basecourse 250 sgm

A moisture content test shall be repeated whenever the moisture content of the material changes due

to drying or wetting or if there is uncertainty (for example, due to variability) in the results of earlier
tests.

1603 MATERIAL TESTING

The physical properties and engineering characteristics of the materials mentioned in the
Specification shall be established through appropriate tests on representative samples collected in
such a manner and at such a frequency as specified and instructed by the Engineer. The tests shall
be carried out in accordance with test methods mentioned in the Specification after taking into
account the appropriateness of the test methods for particular applications under consideration.
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1700 MATERIAL DETAILS

1701 AGGREGATES

1701.1 Aggregates for Bed Course Materials

a. For sidewalks, kerbs and channels and pipes
No change

b. For filter blankets

Add the following at the end:
The gradation of the filter material shall satisfy the following requirements:

(a) (D15 offilter) / (D15 of base material) = 5 to 40 provided that the filter does not contain more
than 5% of material finer than 0.075 mm.

(b) (D15 of filter) / (D85 of base material) = 5 or less.
(c) The particle size curve of the filter should be roughly parallel to that of the base material.

1701.2 Aggregate for Cement Concrete
Add at end of paragraph 2 :

Aggregate from marine sources will not be approved. The aggregate shall be free of salt and arganic
matter. The permissible maximum salt content shall be as follows:

MATERIAL SODIUM CHLORIDE SOLUBLE SULPHATES
Fine Aggregate 0.10% 0.25%

Coarse Aggregate 0.05% 0.25%

Add at end of paragraph 4 :

The flakiness index of the coarse aggregate when determined by the sieve method described in BS-
812 shall not exceed 35%.

Delete paragraph 5 and substitute the following:

Where the concrete is to be used for wearing surfaces or for concrete of grade greater than Grade 40,

the 10% fines value of the aggregate shall not be less than 100 kN or, in the alternative, its Aggregate
Impact Value shall not exceed 30.

1701.3 Aggregate for Construction and Maintenance of Bases and Surfacing of
Flexible Pavements

General Requirements
Delete paragraphs 2 to 5 and substitute the following:

The coarse aggregate shall conform to the following requirements:

Basecourse Aggregates

; The Ten Percent Fines value in accordance with BS-812 shall not be less than 110 kN.

2. The ratio of TFV of 24 hour soaked sample to dry sample shall not be less than 75%.

3. The Aggregate Impact value (AlV) determined as specified in BS-812 shall not be more than
30%.
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4. The flakiness index of the coarse aggregate when determined by the sieve method described
in BS-812 shall not exceed 35%.
5. The Aggregate Crushing Value (ACV) as determined by testing in accordance with BS-812

Part 3 shall not exceed 35%.
The crushed stone shall preferably be non-plastic, but in no case shall the Pl exceed 6%.

The minimum soaked CBR value of material in the basecourse shall not be less than 80% at
the specified in-situ density.

o

Coarse Aggregate Used for Asphalt Concrete

1. The Los Angeles Abrasion Value (LAAV) as determined by AASHTO T -96 test shall not be
more than 40%.

7' The Aggregate Impact value (AIV) determined as specified in BS-812 shall not be more than
30%.

3. The flakiness index of the coarse aggregate when determined by the sieve method described
in BS-812 shall not exceed 35%. '

4. The water absorption of the aggregate shall not be more than 2%.

5. When subject to bitumen coating and stripping as per AASHTO T-182 test the coated area of
the aggregate shall not be less than 85%.

6. The loss on the Sodium Sulphate soundness test (5 cycles) AASHTO TI04 shall not exceed

12%.

Cover regate Used for Bituminous Surface Treatment

1. The Los Angeles Abrasion Value (LAAV) as determined by ASSHTO T -96 test shall not be
more than 40%.

2. The Aggregate Crushing Value (ACV) when tested in accordance with BS-812 shall not be
more than 25%.

3. The flakiness index determined by the sieve method described in BS-812 and elongation

index determined by the sieve method described in BS-812 — 105.2 1998, each shall not
exceed 25% for 20 mm chips and 30% for 10 mm chips.

4. The loss on the Sodium Sulphate soundness test (5 cycles) AASHTO T-104 shall not exceed
12%.
5. The dust content of the aggregate determined shall not exceed 1.5%.

Fine Aggregates Used for Bases and Surfacings

Fine aggregate (aggregate substantially passing the 4.75 mm sieve) used for bases and surfacings
shall either be crushed fines or river sand. The fine aggregate shall be non-plastic, clean and free
from any organic matter. Where crusher fines are used they shall be derived from rock meeting the
requirements of coarse aggregate and surfacings.

Fine Aggregate Used for Asphalt Concrete

The silt and clay content of fine aggregate determined in accordance with BS 812 shall not exceed
3%.

Delete Table 1701-5 and substitute the following:

Table 1701-5: Grading of Graded Aggregate used for Base Course and for Maintenance Work

SIEVE SIZE PERCENTAGE PASSING

(mm / m) 37.5 mm 28mm 20 mm
100

37.5 95-100 100

28 - - 100

20 60 - 80 70-85 80 -100

10 40-60 50-65 60-75

5 25-40 35-55 40 -60

2.36 15-30 25-40 30-45

425 7-18 12-24 13-27

75 5-12 5-12 5-12
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Delete Table 1701-8 and substitute the following :

Table 1701-8: Grading of Single-sized Aggregate for Seal Coat Treatment

SIEVE SIZE PERCENTAGE PASSING

(mm)20mm 14mm 10mm 5mm
28 100
20 85-100 100
14 0-25 85-100 100
10 0-7 0-25 85-100 100
6.3 0-7 0-20 85-100
5 0-10
3.35 0-20
2.36 0-2 0-2 0-2 0-10
.075 0-15 0-1.5 0-15 0-15
1702 BINDER
1702.1 Penetration Grade Bitumen

Add the following:

Table 1702-1 a : Requirements of Penetration Grade Bitumen 60/70

PROPERTY REQUIREMENT
Min Max
Penetration 25°C, 100 gm sees, 1/10 mm 60 70
Softening point 48 56
Specific gravity 1.01 1.06

Loss on heating for 5 hours at 163°C

- Loss in weight (%) - 1.0
- Loss in penetration (%) of original value 75 -
Ductility at 25°C (cm) 100 -
Solubility in carbon disulphide (%) 99 -
Flash point (°C) 232

Each consignment of bitumen delivered to Site must be accompanied by a certificate of testing, as per
BS-3690 or AASHTO, from the supplier. Any extra test instructed by the Engineer whose result
proves that the material is out of specification will be carried out at no extra cost.

Penetration of residue from loss on heating test at 25°C, 100 gill, 5 sec (AASHTO T -49) as compared
with the penetration before heating shall not be less than 80.

1703 CEMENT
Insert after paragraph 4 :

Cement shall be brought to Site in quantity not exceeding three months requirements. Each
consignment of cement delivered to Site shall be accompanied by a certificate of testing as per BS or
SLS. Any extra test instructed by the Engineer whose result proves the material to be out of
specification shall be carried out at no extra cost. If for any reason the period of storage of
consignment of cement exceeds three months, a representative sample of the cement shall be re-
tested to confirm its suitability before use at no extra cost.
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No change in sub-sections 1703.1and 1703.2.

1704 CONCRETE ADMIXTURES
No change
1705 CONCRETE PRECAST UNITS

Delete second sentence and replace with the following:

Grade C 25 concrete shall be used with the approval of the Engineer only on the jobs of small scale,
where the units are cast at sites of limited facilities.

After paragraph four insert the following:

The Engineer may permit precast units to be supplied from a reputed manufacturer. Prior to procuring
of units for installation in the works, sample of the units together with documented test results and
literature from the manufacturer shall be forwarded to the Engineer for his approval. The Engineer
shall order tests to be undertaken at no extra cost where insufficient results are available.

1706 FILLER FOR ASPHALT CONCRETE
No change

1707 PAINTS
No change

1708 EMBANKMENTS AND SUBBASE MATERIALS
1708.1 Embankment Material

a. Embankment

Delete (a) Type | Embankment Material and (b) Type Il Embankment Material and substitute the
following:

Table 1708-1: Material Characteristics for Embankment — Type | and Type Il

SPECIFICATION LIMIT
PROPERTY TEST METHOD EMBANKMENT EMBANKMENT
Typel Typell
Liquid Limit (LL) (%) AASHTO T89 <50 <55
Plasticity Index (PI) % AARHTE T30 =25 =25
Maximum Dry Density (MDD) | AASHTO T180/BS 1377 > 1,600 >1,500
(Modified Proctor Test), ka/m3 | Part 4
4-day soaked CBR =27 7
at 95% MDD (%) T-193
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1708.2 Sub Base Material

Delete this sub-section and substitute the following:

The materials used for the sub base shall be naturally occurring

mixtures thereof and shall not include hi
contaminated with topsoil, vegetable an

The completed sub base shall contain no
thirds of the compacted layer thickness.

aggregate having a maximum dimension exceeding two

The material shall have the following characteristics:

Table 1708-2: Material Characteristics for Sub Base — Type |

or blended gravels and sands or
ghly plastic clays, peat or other organic soils or any soil that is
d other deleterious matter.

PROPERTY TEST METHOD SPECIFICATION LIMIT
Liquid Limit (LL) (%) AASHTO T89 <45

Plasticity Index (PI) % ARSHEOTED = 15

Maximum Dry Density (MDD) AASHTO T180/BS 1377 | > 1,750 kg/m3

(Modified Proctor Test), kg/m3 Part 4

4-Day Soaked CBR at 98% MDD (%) | AASHTO T193 > 30

* If the Plasticity Product
18% may be allowed.

Table 1708 - 3: Grading Requirements

(PP=PI" % passing 0.075 mm sieve) does not exceed 300, soils up to PI

SIEVE SIZE (mm) % PASSING
50 100
375 80-100
20 60—-100
S 30-100
1.18 17-75
0.3 9-50
0.075 5-25
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1708 TIMBER
No change

1710 GEOFABRIC / GEOTEXTILE

The geotextile / geofabric to be used under rockfill or pioneer layers, or as specified elsewhere in the:

Specifications or as shown on the Drawings or as instructed by the Engineer, shall be the non-woven,
polypropylene / polyester / polyethylene fibers thermally bonded type. The material shall be such that
it has adequate tensile strength and sliding resistance to prevent development of tension cracking on
the surface of the embankment. The characteristics of the fabric in accordance with the relevant
testing procedure shall be as follows:

Table 1710-1 : Geofabric General Properties

PROPERTY RANGE VALUE TEST

Unit weight Not less than 245 gm/m2 ASTMD 3776
Thickness Minimum 2.3 mm ASTMD 1777
Tensile Strength Not less than 14.9 kN/m ASTMD 4595
Puncture Not less than 600 N ASTMD 4833

Additional Properties as a Separator

PROPERTY RANGE VALUE TEST
Permeability Not less than 0.02 sec™ ASTMD 4491
Pore size Maximum 0.6mm ASTMD 4751

Additional Properties as a Filter

PROPERTY RANGE VALUE TEST
Permeability Not less than 0.5sec™ ASTMD 4491
Pore size Maximum Average Roll Value 0.43mm ASTMD 4751
Additional Properties as a Paving fabric (Reinforcement)

PROPERTY RANGE VALUE TEST
Melting Point Not less than 150°C ASTMD 276

The Contractor shall verify the suitability of the material to meet the specified requirements and
forward the manufacturer's / supplier's certificate of conformity to the Engineer for approval prior to the
provision of the material for the Works.

Pay ltem Description Pay Unit

1710 (1) Geotextile square metre

1800 TESTS FOR QUALITY CONTROL OF MATERIALS AND WORKS
No change
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Appendices to Technical Specifications

APPENDIX 1
LIST OF STANDARDS

The Contractor shall provide for the use of the Engineer technical publications, standards and codes of
practice, in the media stipulated by the Engineer. In all cases original publications of the edition currently
in force are assumed. The type of publications requested may include:

Sri Lankan Standards
British Standards
AASHTO publications
ASTM publications
FIDIC publications
HMSO publications
TRL publications

The publications shall become the property of the Employer upon completion of the Contract.
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APPENDIX 2

SITE OFFICES, EQUIPMENT AND FURNITURE

The site offices shall be provided, furnished and equipped in accordance with the following schedules.

Main Office

DESCRIPTION

No.

A. Offices

The Main Office of gross floor area 180sq.m. in close proximity to the Contractor’s Main Site
Office.

Office rooms

Conference rooms

Bathrooms — male

Bathrooms - female

Kitchen

Store room

Lunch room

[EEY R R N S P N |

B. Furniture

Office desks, L shape, 150x75cm with 130x45 cm computer credenza and each having at
least 3 drawers, one of which is lockable.

M

Office desks, L shape, 120x70cm with 120x45 cm computer credenza and each having at
least 3 drawers, one of which is lockable.

F-Y

Office desks, 120x70cm and each having at least 3 drawers, one of which is lockable.

-
(8}

Computer desks.

-
[\ ]

Executive chairs, gas lift height adjustment, arm rests.

38 ]

Typist chairs, gas lift height adjustment, arm rests.

w
=X

Visitor's chairs.

wib
(=]

Steel filing cabinets with four drawers.

'S

Book shelves, 1m. x 2m. with 3 shelves and lockable cupboard at base.

-

Storage cabinets 1mx2m, two door, lockable.

o]

Conference table to sit 12.

Conference room chairs.

;—L

Office table with glass top

Bulletin board 0.9x0.6m.

Bulletin board 1.2x0.8m.

White marker board 1.2mx0.8m.

Office safe 0.125cu.m secured to the building.

Waste paper baskets

Coat stands

Plan chest — AO Type — 5 drawers.

Window blinds/curtains to all windows.

[LEEEN F-N Lo RN PN R - N ]

5

C. Equipment

Personal Computer, 2.93 GHz Processor, 2GB DDR3 RAM, 320GB SATA Hard Drive,
DVD/RW SATA, Modem, 101 Key English USB Key Board, 4xUSB 2.0 Ports, VGA Card,
17" TFT Flat Screen Monitor, Optical Mouse with licensed Windows 7 Professional.

Uninterrupted Power Supply, On line Unit 1 kVA with sealed maintenance free battery and
60 minutes backup time.

LAN (24 hub) wiring loops for desktop computers and printers

Broadband wireless internet connection linked to the office LAN with capacity to provide
internet services to all computers on network.

A3/A4 Ink jet colour printer.

A4 laser jet printer.

Computer software, licensed copies of MS Project — latest available version.

Computer software, licensed copies of AUTOCAD 2005 or latest available version.

Telephone lines at least one capable of international direct dialing.

8 phone exchange with handset in each office.

Mobile cellular phones with SIMM cards.

=W =] = |
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Plain paper fax machine, with multi function as printer and scanner. 2
Heavy duty photocopier with laser/digital technology, minimum 50 copies per minute,
magnification of +25 to 400%, original print area A3 and paper size A3 to A8, resolution 1
600dpi minimum, continucus copying of 999 pages maximum, scan memory of 100MB
minimum, capable of network printing and supplied with stand.

| Digital camera; minimum 4 MP with 3x optical zoom. 1
Mechanical comb binding machine. 1
Heavy duty Stapler 1
Kitchen equipment including refrigerator (300 litre) with separate deepfreeze, electric kettle,
36 place tea set, 12 place dinner set, cutlery, kitchen disposal bin, kitchen table and work 1 gnt
surfaces, four ring gas cooker with grill and two gas bottles, double sink unit with draining
board, wall and base kitchen units.
D. Safety Equipment
Safety helmets. 30
Water/ windproof jacket and over frousers. 30
Motorcycle crash helmets. 15
Fire extinguishers - one per room 8

First aid box — stocked.
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Office for the Em ployer

DESCRIPTION

No.

A. Offices

Office of the Employer of gross floor area 150sq.m. minimum each located close to the
Contractor's Main Site Office.

Office rooms

Conference rooms

Bathrooms — male

Bathrooms — female

Kitchen

Store room

Lunch room

| o | [P |

B. Furniture

Office desks, L shape, 150x75cm with 130x45 cm computer credenza and each having at
least 3 drawers, one of which is lockable.

—

Office desks, L shape, 120x70cm with 120x45 cm computer credenza and each having at
least 3 drawers, one of which is lockable.

—

Office desks, 120x70cm and each having at least 3 drawers. one of wh ich is lockable.
——— —~9n3, 2UX/UCM and each having

Computer desks.

Executive chairs, gas lift height adjustment, arm rests.

Typist chairs, gas lift height adjustment, arm rests.

Visitor's chairs.

Steel filing cabinets with four drawers.

Book shelves, 1bx2x with 3 shelves and lockable cupboard at base.

Storage cabinets 1mx2m, two door, lockable.

Conference table.

Conference room chairs.

Office table with glass top

Bulletin board 0.9x0.6m.

Bulletin board 1.2x0.8m.

White marker board 1.2mx0.8m.

Office safe 0.125cu.m secured to the building.

Waste paper baskets

Coat stands

Plan chest — AO Type - 5 drawers.

Window blinds/curtains to all windows.

—
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C. Equipment

Laptop Computers, Inter Core™ i3 (370M) Processor, 15.6” HD Anti- Glare LED Display
(1366x768), 2GB DDR3 SDRAM, 160GB HDD, DVD-ROM, DVD+/-RW, PCMCIA slot,
Network slot, Integrated modem, 4xUSB 2.0 ports, integrated wireless LAN, with licensed
Windows 7 professional, Windows 7 Home Premium.

—

Personal Computer, 2.93 GHz Processor, 2GB DDR3 RAM, 320GB SATA Hard Drive,
DVD/RW SATA, Modem, 101 Key English USB Key Board, 4xUSB 2.0 Ports, VGA Card,
17" TFT Flat Screen Monitor, Optical Mouse with licensed Windows 7 Professional.

Uninterrupted Power Supply, On line Unit 1 kVA with sealed maintenance free battery and
60 minutes backup time.

LAN (8 hub) wiring loops for desktop computers and printers

Broadband wireless internet connection linked to the office LAN with capacity to provide
internet services to all computers on network.

—

A4 laser jet printer.

Computer software, licensed copies of MS Project - latest available version.

Computer software, licensed copies of AUTOCAD 2010 or latest available version.

Telephone lines at least one capable of international direct dialing.
8 phone exchange with handset in each office.

Mobile cellular phones with SIMM cards.

Plain paper fax machine, with multi function as printer and scanner.

Heavy duty photocopier with laser/digital technology, minimum 50 copies per minute,
magnification of +25 to 400%, original print area A3 and paper size A3 to A8, resolution
600dpi minimum, continuous copying of 999 pages maximum, scan memory of 100MB
minimum, capable of network printing and supplied with stand.

el e S T 1, ) =Y = s

Digital camera; minimum 4 MP with 3x optical zoom.

1
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Mechanical comb binding machine.

Heavy duty Stapler

surfaces, double sink unit with draining board,

Kitchen equipment including refrigerator (300 litre) with separate deepfreeze, electric kettle,

24 place tea set, 12 place dinner set, cutlery, kitchen disposal bin, kitchen table and work

wall and base kitchen units.

1set

D. Safety Equipment

Safety helmets.

Water/ windproof jacket and over trousers.

Fire extinguishers - one per room

First aid box - stocked,

—y
o = Lozl R
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APPENDIX 3

HOUSING FOR THE EMPLOYER

The house for the Employer shall be provided, furnished and equipped in accordance with the following

schedules:

DESCRIPTION

=
=]

House of gross floor area 120sq.m.

Living/Dining Room

Verandah

Office Room

Bed Room

Attached Toilets/Bathroom

Kitchen

Pantry

Servant's Accommodation

Servant's Toilet

b | | = [P N | e [ | e |

Verandah

Verandah Table ,2.0mx 1.0 m

Veranda Chair

g N

Living/Dining Room

Lounge Suite, 1 No. 3 Seater, 3 No. 1 Seater, 1 No. coffee table and 2 No. side tables.

Dining Table, Formica topped 2.0 m x 1.2 m

Dining Room Chairs Cushioned

Book case, 1.0m x 2.9 m x 0.35 x 3 shelves

Occasional table

Writing Desk, 1.5m x 0.75 m

Chairs

Book case , 1.0x2.0x0.35x3 shelves

PR L) Ny RN EEN BN G TN

Bed Rooms

Beds, Double with mattress and two pillows

Bedside Cabinet

Dressing Table with mirror and stool Chest of Drawers 1.0 m high with 6 drawers

Wardrobe with fittings 2m high, 1.0m wide, 0.35 deep, with shelves and two doors

Bedside Lamp

Mattress covers

Pillow Cases

Mosquito Nets double

Waste paper basket

LSRR RS I SRS RN SR NSNS

Pantry

Store shelves

Set

Electric Iron and ironing board

Set

Pantry Cupboards

Set

Glass Cabinet

Refrigerator 8 cu.ft Capacity

Water Filter, 8 litre capacity

Sink Unit with draining board, with cold water taps and waste water outlet

e [ ek | b [

Kitchen

Kitchen Cupboards

Set

Kitchen Table

1

Chairs

2
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181

Sink Unit with draining board with cold water taps and waste water outlet 1
Electric or Gas Cooker with 3 — heater rings, grill and Oven complete (with two gas 1
cylinders if gas).
Electric Kettle 2 - litre capacity 1
Cooking utensils complete set for 6 persons Set
Crockery complete set for 6 persons Set
Cutlery complete set for 6 - Persons Set
Tea Service complete set for 6 - Persons Set
Plate Rack 1
Servant Accommodation
Beds single with mattress and two pillows 1
Wardrobe with fittings 2m high, 1.0m wide, 0.35m deep, with shelves and two doors 1
Armless Chairs 1
Occasional Table 1
Bedside Lamp 1
Mattress covers 2
Pillow Cases 4
Mosquito Nets single 1
General
Rugs complete Set 1
Doormats complete Set 1
Curtains complete Set 1
Cleaning Equipment complete Set 1
Toilet
Cleaning Equipment complete Set 1
Kitchen
Cleaning Equipment complete Set 1
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APPENDIX 4

VEHICLES FOR THE ENGINEER AND EMPLOYER

Vehicles shall be provided in accordance with the following schedules.

For the Engineer:

VEHICLE BASIC
TYPE SPECIFICATION
Type 1A | 4 wheel drive double cab pickup, 1800cc (minimum) diesel engine, air
conditioned, 4 seats, 5 speed transmission with high/low ratio transfer
ear, 4 door with cover to load platform.
Type 1B | 2 wheel drive double cab pickup, 1800cc (minimum) diesel engine, air
conditioned, 4 seats, 5 speed transmission with high/low ratio transfer
ear, 4 door with cover to load platform.
Type2 | 2 wheel drive car, 1800cc (minimum) diesel engine, air conditioned, 4
seats, 5 speed transmission, driver and passenger airbags, 4 doors.
Type 3 | 2 wheel drive passenger van, 2000cc (minimum) diesel engine, air
conditioned, 9 seats (minimum), 4 doors.
Type 4 150cc four stroke petrol engine motorcycle
For the Employer:
VEHICLE BASIC
TYPE SPECIFICATION
Type 1A | 4 wheel drive double cab pickup, 1800cc (minimum) diesel engine, air
conditioned, 4 seats, 5 speed transmission with high/low ratio transfer
gear, 4 door with cover to load platform.
Type 2 | 2 wheel drive car, 1800cc (minimum) diesel engine, air conditioned, 4
seats, 5 speed transmission, driver and passenger airbags, 4 doors.
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Appendices to Technical Specifications

APPENDIX 5

LABORATORIES FOR THE ENGINEER
1. General

The Contractor shall provide all equipment needed for the correct execution of the test according to the

AASHTO, ASTM, BS and SLS standards mentioned. The equipment shall be of an acceptable quality
approved by the Engineer.

2. List of Laboratory Equipment

3. Asphalt Laboratory

The Specifications state that all asphalt delivered must have the supplier’s test certificate giving the
parameters of the asphalt. Failure to produce these certificates may mean that the Contractor has to test

the asphalt at his own expense. This test could also be required on any disputed asphalt. The asphalt
tests which may be required are as follows:

a) Softening point

b) Ductility

c) Loss on heating

d) Drop in penetration after heating
e) Solubility in carbon disulphide

f) Ash content

)] Specific gravity
h) Penetration

The laboratory equipment provided by the Contractor for testing of Asphaltic materials and mixtures is at
the discretion of the Contractor but given the limited properties of Asphalt involved in the project,
appropriate external sources may be sought.

Asphalt Mix Design by the Marshall Method has to be carried out in the laboratory prior to getting
approval for the mix design. Re-checking the mix design several times would be necessary. Further new
mix designs are called for where the quality of aggregate changes.

The laboratories for the Engineer shall be provided, furnished and equipped in accordance with the
following schedules.
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Appendices to Technical Specifications

Main Laboratory

DESCRIPTION

No.

A. Main Laboratory

Laboratory of gross floor area 100sq.m. located adjacent to the Resident Engineers Office

with area divided into a) office, b) soils and materials lab, ¢) concrete lab, d) bitumen lab,
and where required e) asphalt lab.

Bathroom

Kitchen

Storeroom

B. Furnishings and Equipment

Office desks 120x70cm and each having at least 3 drawers, one of which is lockable.

Computer desks.

Typist chairs, gas lift height adjustment, arm rests.

Bench Stools

Steel filing cabinets with four drawers,

Book shelves, 1m.x 2m. with 3 shelves and lockable cupboard at base.

Storage cabinets 1mx2m, two door, lockable.

Laboratory benches sufficient for all testing equipment

a’—k-a.MU)mN-h

@

B

Laboratory sinks with cold tap (minimum)

Bulletin board 0.9x0.6m.

White marker board 1.2mx0.8m.

= |=lNa

IBM Compatible PC, 2.4Ghz processor, 256 Mb DDR RAM, 40Gb Hard Drive, DVD-CD
/RW, Modem, 101 Key English Key Board, 2 x USB ports, VGA card, 17" flat screen
monitor, Microsoft Mouse, with licensed MS Windows XP and MS Office Professional

%)

Uninterrupted Power Supply, On line Unit 1 kVA with sealed maintenance free battery and
60 minutes backup time.

Notebook computer, 2 GHz processor, 14.1" (minimum) TFT display, 256 MB SDRAM, 40
GB HDD, DVD-CD/RW drive, PCMCIA slot, network slot, integrated modem, 2 x USB

ports, integrated wireless LAN, with licensed MS Windows XP, Microsoft Office
Professional. .

A4 laser jet printer with hub

C. Safety Equipment

Safety helmets.

Water/ windproof jacket and over trousers.

Motorcycle crash helmets.

Fire extinguishers - one per room

First aid box — stocked.

|~ DD

D. General Laboratory Equipment

Geographic Positioning System (GPS)

Rubber mallet

Steel scoops

[e-] 04, ] EN

Flasks

4 Nos. 100 ml, 4 Nos. 250 ml, 4 Nos. 500 ml, and 4 Nos. 1000 ml
Measuring Cylinders - 4 Nos. 500 ml, 4 Nos. 1000 ml., 4 Nos 250 ml

Vernier Calipers — 150 mm

Steel ruler — 300 mm

Sample splitter — 50 mm (with accessories)

Sample splitter — 12 mm (with accessories)

Aluminium trays 24 x 40 cm

Electric forced draught oven - capacity 0.15 cu.m.

Solution balance capacity 20 kg, graduation 1 gramme

Filed scale balance capacity — 35 kg

Triple beam balance capacity 10 kg accuracy 0.1 gramme

Triple beam balance capacity 3 kg accuracy 0.01 gramme

Triple beam balance capacity 2610 grams

Triple beam balance capacity 311 grams

o IS ESTUSTES T LS LU FAY bt XY

Electronic balance 1000 gm capacity accurate to 0.01 grams
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Appendices to Technical Specifications

Filed scale balance capacity — 359

Triple beam balance capacity 10 kg accuracy 0.1 gramme

Triple beam balance capacity 3 kg accuracy 0.01 gramme

Triple beam balance capacity 2610 grams

Triple beam balance capacity 311 grams

Electronic balance of 1000 gm Capacity, accurate to 0.1 gram with a tare correction of not
less than 100 gramme.

Glass plates — 400 x 600 x 6 mm

Linear shrinkage moulds — 250 mm

Spatulas ~ 150 mm

Sets Crowbar, pick and spade

175 mm diameter porcelain bowl together with a rubber head - pestle.

Hot plates as approved by Engineer

Sets accessories for all apparatus, trays, hand gloves, consumables, chemicals, sampling
tools all complete.

Suitable set of tools.

Thermometer (mercury in glass) - 0 — 110°C

Thermometer (mercury in glass) - 0 — 250°C

Metal thermometer — 0 — 250° (in metal casing) 60 cms in length

Thermometer glass — 0.50°C

Sand absorption cone and tamping road

Bulk density measure — 30 litre capacity

Bulk density measure — 7 litre capacity

slafalw(olwlofw] w |wfe/s]|Slele] o [l

E. Soil Testing Equipment

Mechanical loading press, suitable for the determination of the laboratory CBR, with all
fitings necessary, including proving rings (0 to 10 KN and 0 to 50 KN).

CBR Moulds fitted with collars and base plates, for compaction and soaking and tripods
fitted with dial gauges (25 mm travel, 0.01 mm division),

24

Solid Base plate for above

Surcharge weight (2kg) ring type.

24

Surcharge weight (2 kg) split type

24

Sets slotted surcharge weight (2kg).

24

Surcharge weight (1 kg) ring type

24

Soaking tank for at least 20 CBR moulds

Complete field density kits, sand displacement type, 6.5 inches (165.1 mm ASTM
method for fine and coarse grained soils.

Standard compaction hammer.

Modified compaction hammer.

Standard compaction moulds.

Modified compaction moulds.

Compaction mould extruder

Aluminium moisture content cans — 75 x 25 mm with lids.

Wash sieves — 75 microns.

Desiccators (300 mm dia, vacuum)

Atterberg Limit Machine (Caliberated) with a grooving device.

Liquid Limit Cone Penetrometer to measure L>L

Hydrometer

Sand Replacement test set, complete with graduated plastic cylinder, manual and
mechanical shaker and stock solution.

N (||| Slw|o|w|n|w] w (=

Set Hand Auger for sampling of depths of 3 m supplied with 100 mm diameter heads
suitable for boring in cohesionless and cohesive soils.

[)

Drying pans — 400 x 400 x 75 mm deep.

Set — Mackintosh test equipment

Set — Dynamic cone penetrometer equipment,

Set equipment for S.G. determination of both coarse and fine graded soils, including
ancillary glassware.

Set organic test apparatus for soils.

Speedy moisture \tester with Calcium \carbide

-
NN w (oS

F. Concrete Testing Equipment

Standard steel cube moulds for concrete testing (15 cm sides).

30

Concrete compression testing machine 200 T and with 3 scales i.e 0- 0.5T,0-100 T and
0-200T.

1
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Appendices to Technical Specifications

Curing tank for test cubes — (3 m x 1.5 m x 1 m)

Slump cones and associated equipment (Slump cone, base plate, tamping rod).
Flakiness index gauge.

W=

G. Bitumen Testing Equipment

Bottle carbon disulphide 500 mil

Standard Penetrometer for Penetration.

Ring & Ball apparatus for softening ppoint

Ductility apparatus

Rotating oven — temp 10°~200°C, (30 x 30 x 30 cm®)

Specific gravity glass bottle with glass stopper, 100 ml.

O = = N PO =

H. Asphalt Testing

Marshall hammer and set of moulds.

Proving ring and dial gauge

Marshall apparatus to read the stability and flow.

Set of jaws to hold the specimen

Compaction and mould extruder

Hot water tank (60cm x 30 cm x 30 cm) temperature range 0°~ 150°C

Core cutter machine with apparatus

L Elongation Index ~ length gauge

Centrifugal extractor as per ASTM — D2172 of capacity 3000 g complete with 500 filter
disks.

Carbon tetrachloride

A Water bath thermostatically controlled to maintain a temperature of 60°C+0.05C° fitted
with trays to support Marshall specimens in such a manner that a good circulation of water
around them is assured. The bath is to be deep enough to allow at least 25 cm depth of

water to cover the trays and a pump stirrer is to be fitted to ensure continuous circulation of
water,

l. Aggregate

Electrical sieve shaker for 200 mm sieves

Electrical sieve shaker for 300 mm sieves

Sets 200 mm B.S. sieves 20, 14, 10, 9.5,6.3,5.0,4.75, 3.35,2.36,2.0, 1.7, 1.18, 0.6,
0.425, 0.3, 0.15, 0.075.

M

Sets 450 mm B.S. sieves - 75, 50, 37.5, 28, 25, 20, 19, 16, 14, 12.5, 10.5 with lid and
an

Lid pan for 200 mm B.S. sieves

Field scale capacity 20 kg, graduation 1 gramme

Aggregate impact value test apparatus.

Flakiness Index gauge

Specific gravity and absorption of coarse aggregate.

Field density kit — for 200 m.m diameter

10% \fine Value apparatus

Aggregate crushing value test apparatus inclusive of measuring mould and tamping rod.

N|==IN|=IDdNIND N D
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Secondary Laboratory

B. Secondary laboratory

Laboratory of gross floor area 80 sq. m. located adjacent to the Secondary Office
(Resident Engineer’s Office)

Bathroom

—

Kitchen

—

Store room

—

B. Furnishings and Equipment

Office desks 120x70cm_and each having at least 3 drawers, one of which is lockable.

Computer desks.

Typist chairs, gas lift height adjustment, arm rests.

Bench Stools

Steel filing cabinets with four drawers.

Book shelves, 1m.x 2m. with 3 shelves and lockable cupboard at base.

Storage cabinets 1mx2m, two door, lockable.

Laboratory benches sufficient for all testing equipment

a‘—n-—nmmax—nm

o

a

Laboratory sinks with cold tap (minimum)

Bulletin board 0.9x0.6m.

White marker board 1.2mx0.8m.

e N ] =]

IBM Compatible PC, 2.4Ghz processor, 256 Mb DDR RAM, 40Gb Hard Drive, DVD-CD
/RW, Modem, 101 Key English Key Board, 2 x USB ports, VGA card, 17" flat screen
monitor, Microsoft Mouse, with licensed MS Windows XP and MS Office Professional

—_

Uninterrupted Power Supply, On line unit 1 KVA with sealed maintenance free battery and
60 minutes backup time.

A4 laser jet printer

C. Safety Equipment

Safety helmets.

Water/ windproof jacket and over trousers.

Motorcycle crash helmets.

Fire extinguishers - one per room

==l DD

First aid box — stocked.

E. General Laboratory Equipment

Rubber mallet

Steel scoops

Flasks
2 Nos. 100 ml, 2 Nos. 250 ml, 2 Nos. 500 ml, and 2 Nos. 1000 ml

Measuring Cylinders - 3 Nos. 500 ml, 3 Nos. 1000 ml., 3 Nos 250 ml

Vernier Calipers — 150 mm

Steel ruler — 300 mm

Sample splitter — 50 mm

Sample splitter = 12 mm

Aluminium trays 24 x 40 cm

Electric forced draught oven — capacity 0.15 cu.m.

Solution balance capacity 20 kg, graduation 1 gramme

Filed scale balance capacity — 35 kg

Triple beam balance capacity 10 kg accuracy 0.1 gramme

Triple beam balance capacity 3 kg accuracy 0.01 gramme

Triple beam balance capacity 2610 grams

Triple beam balance capacity 311 grams

Electronic balance 1000 gm capacity accurate to 0.01 grams

Electronic balance of 1000 gm capacity, accurate to 0.1 gram with a tare correction of not
less than 100 gramme.

Glass plates — 400 x 600 x 6 mm

Linear shrinkage moulds — 250 mm

Spatulas - 150 mm

Sets Crowbar, pick and spade

175 mm diameter porcelain bowl together with a rubber head — pestle.
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Appendices to Technical Specifications

Hot plates as approved by Engineer

Sets accessories for all apparatus, trays, hand gloves, consumables, chemicals, sampling
tools all complete.

Suitable set of tools.

Thermometer (mercury in glass)— 0 — 110°C

Thermometer (mercury in glass)— 0 — 250°C

Metal thermometer — 0 — 250° (in metal casing) 60 cms in length

Thermometer glass — 0.50°C

Sand absorption cone and tamping road

Bulk density measure — 30 litre capacity

Bulk density measure — 7 litre capacity

=SlalalwwwwiN DN

F. Soil Testing Equipment

Mechanical loading press, suitable for the determination of the laboratory CBR, with all
fittings necessary, including proving rings (0 to 10 KN and 0 to 50 KN).

—

CBR Moulds fitted with collars and base plates, for compaction and soaking and tripods
fitted with dial gauges (25 mm travel, 0.01 mm division),

ik
&)

Solid Base plate for above

Surcharge weight (2kg) ring type.

Surcharge weight (2 kg) split type

Sets slotted surcharge weight (2kg).

Surcharge weight (1kg) ring type

Soaking tank for at least 20 CBR moulds

Complete field density kits, sand displacement type, 6.5 inches (165.1 mm ASTM
method for fine and coarse grained soils.

Standard compaction hammer.

Modified compaction hammer.

Standard compaction moulds.

Modified compaction moulds.

Compaction mould extruder

Aluminium moisture content cans — 75 x 25 mm with lids.

Wash sieves — 75 microns.

Desiccators (300 mm dia, vacuum)

Atterberg Limit Machine (Caliberated) with a grooving device.

Liquid Limit Cone Penetrometer to measure L>L

Hydrometer

Sand Replacement test set, complete with graduated plastic cylinder, manual and
mechanical shaker and stock solution.

Set Hand Auger for sampling of depths of 3 m supplied with 100 mm diameter heads
suitable for boring in cohesionless and cohesive soils.

[y%]

Drying pans — 400 x 400 x 75 mm deep.

Set - Mackintosh test equipment

Set — Dynamic cone penetrometer equipment.

Set equipment for S.G. determination of both coarse and fine graded soils, including
ancillary glassware.

Set organic test apparatus for soils.

Speedy moisture \tester with Calcium \carbide

—
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G. Concrete Testing Equipment

Standard steel cube moulds for concrete testing (15 cm sides).

W
o

Concrete compression testing machine 200 T and with 3 scales i.e 0-0.5T,0-100T and
0-200T.

Curing tank for test cubes — (3mx 1.5 m x 1 m)

Slump cones and associated equipment (Slump cone, base plate, tamping rod).

Flakiness index gauge.

Wi = —

H. Aggregate

Electrical sieve shaker for 200 mm sieves

—

Electrical sieve shaker for 300 mm sieves

—

Sets 200 mm B.S. sieves 20, 14, 10, 9.5, 6.3, 5.0,4.75, 3.35, 2.36, 2.0, 1.7, 1.18, 0.6,
0.425, 0.3, 0.15, 0.075.

2

Sets 450 mm B.S. sieves — 75, 50, 37.5, 28, 25, 20, 19, 16, 14, 12,5, 10.5 with lid and
an

2

Lid pan for 200 mm B.S. sieves

2
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Field scale capacity 20 kg, graduation 1 gramme

Aggregate impact value test apparatus.

Flakiness Index gauge

Specific gravity and absorption of coarse aggregate.

Field density kit — for 200 m.m diameter

10% Yfine Value apparatus

Aggregate crushing value test apparatus inclusive of measuring mould and tamping rod.
Elongation Index — length gauge

M= = PP =D
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Survey Equipment

APPENDIX 6
SURVEY EQUIPMENT FOR THE ENGINEER

DESCRIPTION No.

Magnification 30x

Charger for above

Tripods telescopic type

Total Station with the following accuracy:- 1
Measuring range (using one AP0 1 prism) 1m to 2000m.

Display resolution (selectable) 1"/0.2mgon/0.005mil, 5"/1 mgon/0.02 mil
Accuracy (ISO/DIS 12857-2:1995) H&V 3"/1 mgon

Accessories for total station

Rechargeable batteries for above

Single or double prism - tilt type with carrying case
Targets with carrying case

Interchangeable tribrachs with optical plummet telescope

Pole adapter for targets and prisms

Telescopic ranging rods

Theodolite 20 with tripod and accessories

Automatic level with accessories

Levelling staff — 5m aluminium telescopic

Circular bubble, clip on type for pole

Circular bubble, angular type for staff

intervals

100m x 10mm steel rustless measuring band divided throughout and numbered at 1 m

N R B N LS IN] fd SRR R X X XY

50m steel tapes, white faced, same as abo

50m fibre glass box tape

30m fibre glass box tape

Brass plumb bobs

Surveyors road wheel

Hammer 7kg

Hammer 2kg

Surveyors umbrella

3m aluminium straight edges with handles and with spirit level and 2 measuring wedges

Set of axes, shovels, mammoties etc

OSTEY BN LSINRT ST F N N

Pegs and stakes

As reqd

Boxes of Yellow marking crayon and white chalk As reqd
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THE STANDARD SPECIFICATION
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Technical Specification: Part Il — Special Provisions

SPECIFICATION

Part I: Standard Specification

The Standard Specifications comprise Standard Specifications for Construction and

Maintenance of Road and Bridges issued under the authority of General Manager, Road
Development Authority, in 1989.
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