Plantation “A”, Houston District, Greater Georgetown, Guyana
— +592 227 2380/1
www.gysbi.com

Delivering Our Energy Future

INVITATION TO TENDER
Ref: GYSBI_ITT 102/102022:

PROVISION FOR DEVELOPMENT OF GIE PLOT 8, PLOT 9 AND PLOT 10

PART 2 TECHNICAL SUBMISSION

SECTION 1. Scope of Work

1.1

1.3

1.3.1

1.3.2

General description of Work

Except as otherwise expressly provided herein, Contractor shall supply all adequate and
competent labour, supervision, tools, equipment, consumable materials, services, testing
devices and each and every item of expense necessary for the clearing, layout,
excavations, handling, hauling, materials storage, placing, compacting, field erection,
installation, construction, fabrication, evaluation, and quality assurance for the
Development of GIE Plot 8, Plot 9 and Plot 10, hereinafter called the Work.

Detailed Scopes of Work

Detailed Scopes of Work are provided in the following Appendices:
e APPENDIX A: Scope of Work
e APPENDIX B: Drawing Package
e APPENDIX C: Technical Specifications

Performance Schedule and Sequence of Works

Contractor shall commence performance of the Work on the dated stated on the Start
Date of the Purchase Order and shall complete Work not later than one hundred and
twenty (120) days after issuance of Purchase Order (PO)for each Lot (Plot).

General scheduling, reporting and coordination requirements.

Contractor shall submit the detailed Work program (schedule) accordance to Section
01010 of the Technical Specification for approval prior to award of contract.

Specific scheduling and coordination requirements may include but not necessarily be
limited to the following:

e Mobilization time for manpower and equipment
e Material deliveries to jobsite
e Setting out of works
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1.4

1.4.1

1.4.2

1.4.3

1.4.4

1.5

1.5.1

Excavation to subgrade level

Placing and compaction of subbase and base layers
Placing and compaction of surface layer

Installation of concrete drains

Fabricate and Installation of chain link fence.

Ofther as necessary

Site availability will be seven days a week on 24 hr. basis.

Materials, Equipment and Services provided by Company

Company will provide or cause to be provided to Confractor, without cost to Confractor,
the following items for or in connection with performance of the Work:

Survey

Survey Monuments and Survey Control monuments and/or benchmarks for setting out the
Work are established on site and described in the drawings. Contractor is responsible to
verify/confirm all Survey Monuments and/or Survey Control Monuments and/or
Benchmarks.

Permits

All permits required for performance of the Work at the jobsite will be arranged by
Company on first basis.

All Work permits, thereafter, will be managed carefully with the Contractor’s
representative and GYSBI Operations.

Equipment
No equipment will be Company provided for this project.

Material
No materials will be provided by the Company for the project.

All materials necessary to complete this project will be provided by the Contractor.
Contractor to submit for approval all necessary documents, such as fechnicall
specifications and shop drawings, for permanent material prior to procurement of
material.

Construction Facilities and Utilities

Provided by Company

Company will supply or cause to be supplied the following temporary construction
facilities and utilities to Contractor, without cost to Contractor, for or in connection with
performance of the Work:

e Medical Services

Limited medical services on a “"Good Samaritan” basis. Initial first aid shall be
provided by Contractor. However, GYSBI has an onsite Medic 24/7 that the
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1.5.2

1.5.3

1.5.4

1.5.5

1.5.6

Confractor can utilize for emergencies.

Provided by Contractor

Except as expressly set forth in Section 1.5.1 of this Arficle 1.5, the supply, installation,
provision, maintenance, repair, and final removal of all temporary facilities and utilities,
necessary for full and complete performance of the Work, is the sole responsibility of the
Contractor.

The type of facilities, move-in and move-out dates, and locations on the work Site shall
be subject to and in accordance with the review and approval of Company.

Materials, Equipment and Offices

Apart from the items specifically described herein as being Company provided,
Contractor shall supply all other materials and equipment required for performance of
the work.

Points to note:
e The cost and logistics to deliver all equipment and materials to the worksite is the
responsibility of the Contractor.
e There will be no Changing and Break Facilities, Tools, Equipment and Consumable
Stores, and Covered Storage required to support the works.
e There may be an opportunity for one construction office for Contractor’s
supervisory to operate and subject to review and approval by the Company.

Construction Power

No temporary power for temporary facilities or construction will be provided to
Contractor by Company. The contractor is responsible for generating their own power in
order to perform and complete the tasks.

Communication Facilities

Contractor shall provide and operate all means of communication, including but not
limited to telephones, facsimiles, and radios which shall be approved by
Company/Owner.

Compressed Air and Gases

Contractor shall supply all compressed air and gases necessary for the performance of
the Work. Compressed air for general work shall be to industry standards.

All gases to be utilized in the cutting of steel and welding of and steel shall meet the
applicable specifications as identified in this Scope of Work and shall be in compliance
with international welding specifications and standards. The gases specified for a specific
welding procedure shall be supplied with all certifications to the specification.

All compressed air and gases shall be maintained in a secure and safe condition. Caps
are to be installed on all bottles when not in use and especially when being transported.
Transporting of bofttles shall be done in secure industry standard carrying racks. Defective
bottles and valves shall be removed from work areas immediately. All bottles and
containers shall be clearly marked with the contents of the bottles. All bottles shall be
stored to industry standards, keeping oxidizers and fuels separated as specified in the
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1.5.7

1.5.8

1.5.9

1.5.10

1.5.11

1.6

Safety Manual.

Material Handling and Rigging

Contractor shall provide and operate all cranes and other necessary equipment for
handling, hauling, unloading and receiving materials, tools and equipment.

Weather Protection of the Work and any methods required to allow continuation of the
Work during periods of inclement weather, as outlined in the BOQ and Technical
Specification.

Temporary lighting.
Provision and operation to allow the Work to be performed in a safe manner regardless
of ambient lighting conditions.

All Personnel Protective Equipment
Contractor to provide all necessary PPE as required to perform the work per US OSHA
standards.

Permits for Temporary Facilities.

Contractor is solely responsible for obtaining all permits, licenses and government
approvals for his temporary facilities that are located outside the Project boundaries. It is
the Conftractor's sole responsibility to ensure that these facilities are provided, operated,
maintained, and disposed of in accordance with all laws and regulations.

Meetings and Reporting

Contractor shall promptly submit the schedules and reports set forth below.

1.6.1.

1.6.2

Weekly Progress Meetings

At the weekly progress meeting, Contractor shall submit a written report showing
scheduled progress versus actual progress giving details of Work completed in relation to
the approved schedule, together with a one (1) week "look ahead" which provides
details of how the Work will be completed.

Contractor’s Project Manager AND Site Management team shall attend a weekly Site
coordination meeting.

The person or persons designated by Contractor to attend the meetings shall have alll
the required authority to make decisions and commit Contractor to solutions agreed
upon during any meetings.

Other Meetings
Contractor participation in certain additional activities shall also be required. These
activities shall include, but not be limited to:

e Indoctrination, orientation and GYSBI safety training of all Contractor's employees
designated for the project prior to commencing work at the jobsite. (This includes
the entire labour force and all new hires). This duration of this activity is
approximately 2 days.

¢ Daily tool-box safety meetings organized and conducted by Contractor and
aftended by all of Contractor's craft employees. Contractor shall be responsible
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1.7

1.7.1

1.7.2

1.7.3

1.7.4

1.7.5

1.7.6

for arranging and conducting these meetings with its craft employees. The
meetings will last approximately 1/2 hour.

Data Requirements

Contractor shall submit the following data to Company as part of the Scope of Work:

e Quality Conftrol Program for review prior to commencement of Work.

All necessary Q.C. documentation as work is completed.

A Bill of Materials

All open excavation and materials filing plan for review prior to commencement of
the works

As-Built Drawings Two (2) copies of test reports and test certificates for review.

Two (2) copies of all Non-Destructive Testing (NDTs)

At completion of Work, a complete report of all tests.

Any other Documentation and or data requested by Company.

Contractor's performance of their obligations hereunder shall not be deemed complete
until Company is in receipt, on proper forms, of all Technical Data, As-Built Drawings, and
other documents to be submitted to Company as part of Contractor's Scope of Work.
Failure of Contractor to comply with the above data requirements will entitte Company to
withhold any progress payment, or final payment, pending Company's receipt of all the
above data without prejudice to any other remedy of Company.

Contractor shall submit all engineering data, samples, and shop drawings (herein called
"data") to Company for review. Company requires ten (10) working days for review of
data submitted by Contractor. Each submittal of Contractor's data shall be signed by
Contractor and accompanied by a letter of tfransmittal containing the date of submittal,
Contract Number, and all pertinent information required for identifying and checking
submittals.

Contractor shall provide to Company reproducible drawings revised by Contractor to
show "as-built' information. Contractor's revisions shall show details of those locations
where the Work performed by Contractor was at variance with the details shown on the
drawings (either provided by Company or provided by Contractor and reviewed by
Company). Confractor's submittal to Company of such "As-Built" drawings shall be made
on a continuous basis as the Work proceeds, but in all cases prior to the date of Nofice of
Acceptance. For the purposes of Contractor's inclusion of "As-Built" information,
Company will provide Contractor with an electronic version of Company provided
drawings.

Company reserves the right to review certified material test reports for all materials of
construction at any time during field erection. Contractor shall maintain these
documents readily available for such review and shall submit all documents fo Company
on the completion of the Work.

Contractor shall maintain at the jobsite up-to-date copies of all drawings, specifications,
and other documents and supplementary data, complete with latest revisions thereto.
In addition, Contractor shall maintain a continuous record of all field changes, and at
the conclusion of the Work, shall incorporate all such changes on the "As Built" drawings
and other engineering data and shall submit the required number of copies thereof to
Company.
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1.7.7

1.7.8

1.7.9

1.7.10

1.8

1.9

1.10

Contractor is required to keep As-Built drawings up to dafe on a daily basis and provide
Company and/or Owner at all times access to these drawings during the Project.

Contractor shall show the Company Confract Number and identifying item numbers, if
applicable, on all data submitted pursuant to this Article.

Where samples are required, they shall be submitted by and at the expense of
Confractor. Such submittal shall be made not less than thirty (30) calendar days prior to
the time that the materials represented by such samples are needed for incorporation
info any Work. Samples shall be subject to review and materials represented by such
samples shall not be manufactured, delivered to the site or incorporated into any Work
without such review.

Each sample shall bear a label showing Contractor's name, project name, name of the
item, manufacturer's name, brand name, model number, supplier's name and reference
to the appropriate drawing, technical specification section and paragraph number, all
as applicable.

Samples which have been reviewed may, at Company's option be returned to
Contractor for incorporation into the Work.

Quality Control

Contractor shall be responsible for the performance of all inspection and testing activities
as specified, Quality Assurance and Control. Contractor shall submit the Quality Program
and Inspection Procedures required within seven (7) calendar days of award of this
contract.

Clean up and Close Out
Prior to demobilization, the Contractor is expected to submit a Job Completion Report.

Contractor shall perform a complete Work Site clean-up, clearance, dismantling and
removal of any Contractor's property, including all temporary facilities and reinstatement
of the temporary facility area given to Contractor to its original condition.

Failure of Contractor to comply with the above “Clean Up & Close Out” will entitle
Company to withhold any progress payment, or final payment, pending Company's
approval of said Clean Up & Close Out without prejudice to any other remedy of
Company.

At conclusion of the works, Contractor’s representative, Client's representative, and
executive sponsors from both parties will review the completed works.

Executive Sponsor

Contractor shall nominate an Executive Sponsor for the Contract. The role of the
Confract Executive Sponsor is o be the Senior Management contact who will become
involved and take a proactive approach to the successful execution of the Work,
including accountability for safety and health performance. The Executive Sponsor will
be aware of progress of the Work through the major milestones and will hold at least one
meeting each month on the status of the Work.
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The Executive Sponsor will contact Company’s Executive Sponsor on any potential
problems in Contractor’s organization, or in Company'’s organization that may negatively
impact safety, health and/or the progress of the Work. Contractor’s Executive Sponsor
will be available to meet with Company’s Executive Sponsor contact or other Project
Management representation at the work site to review status of the Work.
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SECTION 2. Quality, Health, Security, Safety & Environmental (QHSSE) Compliance

2.1

2.2

23

2.4

2.5

2.6

2.7

2.8

2.9

2.10

GYSBI requires the Awarded Tenderer to place the highest importance and priority on
Quality, Health, Security, Occupational Safety and Environment (QHSSE) during
performance of the work.

The Contractor shall be responsible for QHSSE management and comply with National
and Local Regulations and Standards, as well as GYSBI's standards on QHSSE

The Contractor will be responsible for faking reasonable measures to ensure its personnel
provide and maintain a safe, healthy, and environmentally responsible working
environment.

Contractor is to provide all its personnel with Personal Protective Equipment (PPE),
appropriate for the job based on the area of work. The minimum PPE requirements are
listed below:

2.4.1 Safety helmets.

2.4.2 Safety eyewear (dark lens for day, clear lens for night).
2.4.3 Safety vests with reflective stripes.

2.4.4 Lace-up type safety footwear with toe protection.
2.4.5 Gloves, when necessary; and

2.4.6 Dust masks

2.4.7 Life preservers jackets where applicable

2.4.8 Fall arresters where applicable

Conftractor should submit a Safety Plan as part of their tender submission.

The Conftractors representative shall be notified by the client’s representative
immediately any accident occurs whether on Site or off Site in which the Contractor is
directly involved which results in any injury to any person whether directly concerned
with the Site or whether a third party. Such initial noftification may be verbal and shall be
followed by a written comprehensive report within 24 hours of the accident.

Additionally, the Contractor must have as part of their human resources a dedicated
suitable, competent and qualified individual APPROVED by Company to manage the
day-to-day safety operations of the site.

The Conftractor is expected to perform all task in accordance to well set out safety
practices and rules and this must be demonstrated in the method statements submitted
as part of this tender submission.

Where the contfractor needs to relocate Company’'s material to their site, there are to
engage the QHSSE for a permit and JSA to complete the mobilization and unloading.

The Contractor to consider all the attached GYSBI QHSSE documents detailed below,
and price accordingly:
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QH-PO-001 QHSSE Policy

QH-PO-002 Smoking Policy

QH-PO-003 COVID 19 Guidelines

QH-PO-004 Cellular and Wireless Devices in the Workplace Policy
QH-PO-005 Hazardous Substances Staging Policy

QH-PO-006 Fitness to Work Policy

QH-PO-007 Drug, Alcohol and Contraband Policy

QH-PR-001 Investigation - Reporting Procedure

QH-PR-002 Permit to Work (PTW) Procedure

. QH-PR-003 Simultaneous Operations Procedure

. QH-PR-004-A/B Simultaneous Operations Procedure-SIMOPS Matrix-Forms A and B
. QH-PR-005 Working at Height Procedure

. QH-PR-006 Management of Change Procedure

. QH-PR-007 QHSSE Communication Procedure

. QH-PR-008 Shore Base Entry and Exit Procedure

. QH-PR-009? Risk Assessment Procedure

. QH-PR-010 QHSSE Reporting Procedure

. QH-PR-011 Monitoring Tool Flowchart

. QH-PR-012 Permit to Work (PTW) Audit flowchart

. QH-PR-013 Medical Response Flowchart

. QH-PR-014 Audit Procedure

. QH-PR-015 Contractor Site Assessment Procedure

. QH-PR-016 Site Induction Procedure

. QH-PR-017 Confined Space Entry Procedure

. QH-PR-018 QHSSE Document Retention Procedure
. QH-PR-019 PPE Procedure

. QH-PR-020 Dropped Object Prevention Scheme Procedure
. QH-PR-021 Waste Management Procedure

. QH-PR-022 Employee Health Assessment Procedure
. QH-PR-023 Bomb Threat Procedure

. QH-PR-024 Annex Entry Exit Procedure

. QH-PR-025 Drone Management Procedure

. QH-PL-003 Environment Management Plan

. QH-PL-004 GYSBI Port Facility Security Plan

. QH-PL-006 HSE Management Plan

. QH-PL-005 Traffic Management Plan
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SECTION 3. Required Information

3.1

TECHNICAL SUBMISSION — SCOPE OF WORK

Tenderer must submit all documents requested in the detailed Scope of Work Appendices,
including but not limited to:
e Project Plan/Work Programme
e Method Statements
e Organisational Charts of proposed feam identifying actfivities and organisational
structures for all phases of the Scope of Work.
¢ Confirmation of Material & Equipment resources available to complete Scope of
Work.
e Environmental Management Plan

3.2 TECHNICAL SUBMISSION - QUALITY, HEALTH, SECURITY, SAFETY & ENVIRONMENTAL (QHSSE)

COMPLIANCE
Tenderers should submit a Safety Plan for the Scopes of Work detailed in Section 1.

Tenderers should also submit a previous Safety Plan for review and any quality control
procedures they have used in past projects.

3.3 COMMERCIAL SUBMISSION

3.4

3.5

Tenderers should bid on a Unit Price basis for the entire Work Package.

Tenderers must submit a Unit Price that covers the requirements of saftisfying:
3.2.1 Section 1 — Scope of Work (including appendices A, B & C)

3.2.2 Section 2 - Security, Safety, Health & Environmental (QHSSE) Compliance
3.2.3 Appendix D - Standard GYSBI Master Service Agreement (MSA)

A suggested Pricing Schedule is included as an Excel Template as Part 3 COMMERCIAL
SUBMISSION and should be completed and submitted as an excel spreadsheet.

GYSBI would like to see tenderers breakdown of pricing for the work itemised in the
suggested Pricing Schedule (PART 3 COMMERCIAL SUBMISSION) including any potential
priced discounts in their commercial submission

Confractor should take onus to ensure their work is costed accordingly fo achieve the goal
of the demolition work described in this document. If the Contractor presents any
“estimation” figures, they do so at their own risk.

Previous Experience relating to Section 1. Scope of Work.

Tenderers to submit schedule of previous contracts demonstrating evidence of experience
with projects of a similar level, with examples of references/past project history/performance
track record.

Confirmation of acceptance of GYSBI Master Services Agreement Terms & Conditions.
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3.6 Signing of Form of Tender and initialling of all other pages.

All queries to be emailed to tenders@gysbi.com

Appendices.

Appendix A. Scope of Work

Appendix B. Drawing Package

Appendix C. Technical Specification

Appendix D. General & Specific Conditions of Contract
Appendix E. QHSSE Document Pack 2021

Appendix F. Evaluation Criteria
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GUYANA SHORE BASE INC

PROVISION FOR DEVELOPMENT OF GIE PLOT 8, PLOT 9 AND
PLOT 10

SCOPE OF WORK

GYSBI_ITT102_102022
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1.0 DESCRIPTION OF WORKS — GENERAL

1.1 Project Description

The Contractor to provide Company (GYSBI) with all materials, equipment, tools,
and manpower for the development of GIE plot 8 (10 acres), plot ? (10 acres)
and plot 10 (7.66 acres) with white sand sub-base, loam base and crusher run
surface, also included 36" wide concrete drains and chain link perimeter fence.

Works to be carried out under the Contract shall consist of items described in the
Tender Document and Bill of Quantities that was provided with the Tender
Document.

The works to be performed shall also include all the following but not limited to, alll
general preparation works for the development of the plots, construction of the
concrete drains and fabrication and installation of the chain link fencing and any
other work that may be related and necessary for the satisfactory construction,
completion, and maintenance of the works to satisfy the objectives of the
drawings.

The scope of works will include compliance by the Contractor with all General
Conditions of Contract even if they are not specifically mentioned in the various
clauses of these Specifications. This should include all materials, equipment and
related items needed during construction. It will also include the provision of safety
equipment for workers and adequate sanitary arrangements.

2.0 SPECIFICATIONS, DRAWINGS, ATTACHMENTS AND EXHIBITS

All works shall be performed in accordance with the following descripted
specifications, drawings, and other documents, which by this reference are
made a part thereof.

Appendix Document
A Scope of Works
B Drawings
C Technical Specification
D General & Specific Conditions according to FIDIC
E QHSSE Document Pack 2021
Drawings Drawing Name Drawing Date
No.
GIE Plot 8-10 26/10/2022
Typical Plot Cross Section 26/10/2022
FD-A-02 Fence Details 17/06/2021
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3.0 DESCRIPTION OF WORKS - SPECIFIC

The Work described in Section 1.0 and 2.0 of this document shall include, but not
be limited to, the following:

3.1 Preliminary — The Contractor shall provide the necessary insurances, bonds,
Environmental management plan, temporary work, and site accommodation for
the duration of the contract.

3.2 Site and Setting Out - Throughout the period of the works the contractor shall
be responsible for the preservation of all benchmarks, survey monuments, setting
out marks and such like. And shall also comply with all legal provisions regarding
surveying and setting out works.

3.3 Earth Works - The work specified in Section 02030 of the Technical Specification
and the drawing covers excavation of areas to the required elevation, haul,
dispose of materials, place, and compact specified materials necessary to
construct the project, particularly those areas required for the yard development
and for construction of the new concrete drains.

3.4 Sub-Base and Base - The sub-base and base materials provided by the
Contractor shall be consistent in grading and appearance and shall not vary
significantly from the material qualities as outlined in the Technical Specification
Section 03010, 03010 and 03040, BOQ and the drawings. The white sand (26
inches) and sand/clay (? inches) layers are to be constructed in regular courses,
the component courses shall be approximately equal in thickness and the
compacted thickness of any layer laid, processed and compacted at one time
shall not exceed 150 mm (6 inches). No such layer once completed shall be
covered by the succeeding layer until it has been accepted by the Company.

3.5 Crusher Run Surface - Crusher run (6 inches thick) shall consist of suitably
graded aggregate material that shall meet all the requirements Section 03040 of
the Technical Specification. All aggregates shall be reasonably free of clay lumps,
soft and friable particles, salt, alkali, organic matter, adherent coatings, and other
substances not defined which might possess undesirable characteristics.
Compacted thickness of any layer laid, processed and compacted at one time
shall not exceed 150 mm (6 inches). No such layer once completed shall be
covered by the succeeding layer unftil it has been accepted by the Company.The
material shall achieve a CBR (ASTM D1883-07e2) of not less than 80% after soaking
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for four days when compacted to a density of at least 95 % of the maximum
density as determined by ASTM D-1557-12.

3.6 Concrete Drains — All work and materials for constructing concrete channels
drains shall conform to the dimensional tolerances of Section 05020 of the
Technical Specification. The Contractor shall excavate and prepare tfrenches and
foundations for concrete drains and shall be responsible for all dewatering of the
trenches during construction. Supports and/or bedding material shall be placed
in accordance with Drawings or as required by the Employer’s Representative.
Bedding material for concrete channels drain is 6" white sand fill with 2" thick
concrete blinding as indicated on the drawings. Concrete used for all structural
work described in this Section shall be Grade 30 (A) as indicated in the BOQ or
directed by the Employer’s Representative and shall conform to the requirements
of Section 08020- Concrete for structures and other uses. All reinforcing steel used
shall be deformed bars and shall conform to the requirements and stipulations of
Grade 40 deformed reinforcement rods.

3.7 Chain Link Fencing — The fence shall be a minimum of 84 inches tall to the top
of the cross-linked fence. The fence post shall be permanently bolted to the
concrete intermediate drain or cast in concrete. If cast in concrete, fence post
shall have not less than | -meter embedment. The fence posts shall be no more
than 3 meters apart and the bottom of the fence shall be less than 150mm above
the concrete drain along the entire length of the fence. The fence shall be topped
with a double row of concertina wire (razor wire), which shall be angled out away
from the plot. Concertina wire shall be permanently fixed at 4 points between
posts so it cannot be moved as shown in the drawings and shall be straight and
plumb with smooth grade changes.

3.8 As part of the proposal, Contractor shall furnish a step-by-step procedure
including survey plan, equipment, excavation, material placement and
compaction, surfacing and cleanup with the objectives to have minimum impact
to the environment.

3.10 A Pre-job conference/Kick off meeting at the site will be required prior to
mobilization. The conference will be between the Company HSE Representative,
Company Engineering Representative, Company Operations Representative,
and Contractor to review the site conditions, responsibilities, and requirements of
the Work. At that time, the Contractor shall present a copy of his execution plan
of the Work and shall discuss in detail the procedures and the sequence of

construction including page-turn review of design drawing.
WWW.gysbi.com




= T: +592.227.2380
E: info@gysbi.com

Delivering Our Energy Future

3.11 Utilities - Contractor to establish location and extent of service lines in area of
Work and notify Company of findings before commencing Work and take all
precautions to ensure that there are no unknown services.

e Where unknown services are encountered, immediately advise Company
and confirm findings in writing.

e Where work involves breaking into or connecting to existing services, carry
out work at times as directed by Company.

e Record locations, including elevations, of maintained, rerouted and
abandoned service(s)

3.12 Contractor’'s Scope Interfaces/Simultaneous Operations (SIMOPS)

In order for Contractor to perform the Work, it will be necessary for Contractor to
interface with others during the Work. Contractor shall be responsible for
interface planning and implementation with Company and other contractors.
Contractor shall be responsible for defining the interface requirements and
ensuring the necessary data or physical interface is performed in accordance
with other contractor’s schedules

3.13 Contractor’'s Resources
The number and staffing of crews shall be agreed with and is subject to
adjustment as required by Company for the performance of a task.

3.14 Waste Management Services - Toilets, construction waste containers and
services for hauling, removal and disposal of construction waste is the
responsibility of the Contractor.




Construction of Lot 1 - Plot 8

PART 3 COMMERCIAL SUBMISSION

Ref: GYSBI_ITT102_102022

SUMMARY BILL
- DESCRIPTIO
0
1 |GENERAL
Existing Condition - Vegetation
Work Required - Inclusive of complete construction storage yard areas which consists grubbing vegetation, excavation of
organic soil, placement and compaction of minimum 660mm (26") white sand, 229mm (9") Loam and 150mm (6") Crusher
run surfaces..
Finished Surface - 150mm (6") crusher run
Estimated Area - 40469 m? (48400.5 yd?)
SITE & EARTHWORKS
WHITE SAND SUB BASE
SUB-TOTAL
TOTAL

1of11




Construction of Lot 1 - Plot 8

BILL 1 GENERAL

The Rates and/or Total are to entered into each cell with a ‘double line' border. These entries shall be full compensation for all operations and sequences of operations which may be required to comply with the needs
of the Works in accordance with the Technical Specifications. The provision of the Primary Technical Specifications Reference is only for guidance and does not preclude satisfaction or any other related clauses. NA
means Not Applicable.

NO. BILL ITEM DESCRIPTION QTY

IN SPECS. {Primary Technical Specifications Reference}

Section 01010 - General Requirements

1.1 NA Performance Security Bond from a recognised banking institution. SUM

1.2 NA Advance Payment Guarantee from a recognised banking institution. SUM

1.3 NA Insurance of the Works and Equipment SUM

1.4 NA Third Party Insurance SUM

15 NA Setting Out of the Works. Provides for an Sworn Land Surveyor to monitor and control every aspect of the yard SUM
construction. Includes the cost of complying with the requirements of this Clause {Section 01010, Clause 1-9}.

16 0101013 Provision of Site Office . Provide appropriate office facilities for the Project Manager and staff for the duration of the SUM

Contract . {Section 01010 Clause 1-31}

Protection of Works and Existing Utilities . The sum shall include all cost for dealing with water whether existing drainage
1.7 NA system, water courses underground springs precipitation, existing utilities (telephone, light pole, water mains) etc. {Section SUM
01010 Clause 1-17 to 1-19}

Mobilisation and Demobilsation. Payment for mobilization shall be 60% of this Sum with the remaining 40% being paid at
the completion of Demobilization. {Section 01010 Clause 1-11}

1.8 010105 SUM

Section 01020 - Contractor's Programme

Contractor’s Programme. Failure to comply with written instructions to submit a programme, revised programme or any
1.9 010201 other of the other items mentioned in Section 01020 of the Technical Specifications will result in a deduction at a rate of GY$ SUM
100,000 per week. {Section 01020}

Section 01030 - Safety & Traffic Control

Safety & Traffic Control. This Sum shall include the cost of all personnel, equipment and appurtenances for complying with

the Specifications with respect to safety, industrial health and traffic control. {Section 01030} SUM

1.10 010301

Section 01050 - Environmental Management

Environmental and Traffic Management Plan. This Sum shall include the cost of all personnel, equipment and
1.11 010501 appurtenances for complying with the Specifications with respect to parpare management plans, implement plans, monitor SUM
and control plans for the duration of the contract . {Section 01050}

TOTAL for BILL #1

20f11



Construction of Lot 1 - Plot 8

BILL 2 SITE & EARTHWORKS

The Rates and/or Total are to entered into each cell with a 'double line' border. These entries shall be full compensation for all operations and sequences of operations which may be required to comply with the needs
of the Works in accordance with the Technical Specifications. The provision of the Primary Technical Specifications Reference is only for guidance and does not preclude satisfaction or any other related clauses. NA
means Not Applicable.

Section 02010 - Site Clearance

Clearing and Grubbing of Vegetation {Section 02010, Clause1-2, Sub-Clause 3}, and disposal of materials to a approve 2 40469

21 020102 location / dump site. m
Section 02030 - Earthworks
Excavation of Organic Soil/soft mud Materials and Level and Compact sub grade. Excavation of depth 1m and the
99 020301 removal of all materials necessary, the surface of the exposed area shall be compacted by rolling with an appropriate roller o3 40470

for the full width of the excavated zone for the construction of the storage yard as indicated on the drawings. {Section 02030,
Clause 1-2, Sub-Clause 1}

TOTAL for BILL # 2

30f11



Construction of Lot 1 - Plot 8

BILL 3 SUB-BASE & BASE
The Rates and/or Total are to entered into each cell with a ‘double line' border. These entries shall be full compensation for all operations and sequences of operations which may be required to comply with the needs
of the Works in accordance with the Technical Specifications. The provision of the Primary Technical Specifications Reference is only for guidance and does not preclude satisfaction or any other related clauses. NA

means Not Applicable.
BILL ITEM DESCRIPTION QTY

O IN SPECS. {Primary Technical Specifications Reference}

Section 03010 - White Sand Sub-Base

Quality Control - Insitu Density Test (Nuclear). Rate inclusive of cost for conducting the tests at the Ministry of Public
3.1 010401 Infrastructure Laboratory and for the cost or arrangement of transportation for collecting samples, storage of samples, testing Sum
equipment to and from site.

Minimum 660mm (26") thk Sub-base. Tested and approved white sand sub-base shall be brought up in even courses not
3.2 030101 exceeding 150mm thick. Layers shall be compacted to a density of at least 95% of the maximum density as determined by m 26710
ASTM D- 1557 method A. {Section 03010, Clause 1-1 to 1-6}

TOTAL BILL #3

40f 11



Construction of Lot 1 - Plot 8
Construction of Lot 2 - Plot 9

PART 3 COMMERCIAL SUBMISSION
Ref: GYSBI_ITT102_102022

SUMMARY BILL
- DESCRIPTIO A
0
1 |GENERAL
Existing Condition - Vegetation
Work Required - Inclusive of complete construction storage yard areas which consists grubbing vegetation, excavation of
organic soil, placement and compaction of minimum 660mm (26") white sand, 229mm (9") Loam and 150mm (6") Crusher
run surfaces..
Finished Surface - 150mm (6") crusher run
Estimated Area - 40469 m? (48400.5 yd?)
2 |[SITE & EARTHWORKS
3 |WHITE SAND SUB BASE
SUB-TOTAL
TOTAL

50f11




Construction of Lot 1 - Plot 8

BILL 1 GENERAL
The Rates and/or Total are to entered into each cell with a 'double line' border. These entries shall be full compensation for all operations and sequences of operations which may be required to comply with the needs
§ - . . . - '_ s e Q RA OTA
Section 01010 - General Requirements
1.1 NA Performance Security Bond from a recognised banking institution. SUM
1.2 NA Advance Payment Guarantee from a recognised banking institution. SUM
1.3 NA Insurance of the Works and Equipment SUM
1.4 NA Third Party Insurance SUM

Setting Out of the Works. Provides for an Sworn Land Surveyor to monitor and control every aspect of the yard

construction. Includes the cost of complying with the requirements of this Clause {Section 01010, Clause 1-9}. SUM

1.5 NA

Provision of Site Office . Provide appropriate office facilities for the Project Manager and staff for the duration of the

Contract . {Section 01010 Clause 1-31} SUM

1.6 0101013

Protection of Works and Existing Utilities . The sum shall include all cost for dealing with water whether existing drainage
1.7 NA system, water courses underground springs precipitation, existing utilities (telephone, light pole, water mains) etc. {Section SUM
01010 Clause 1-17 to 1-19}

Mobilisation and Demobilsation. Payment for mobilization shall be 60% of this Sum with the remaining 40% being paid at

the completion of Demobilization. {Section 01010 Clause 1-11} SUM

1.8 010105

Section 01020 - Contractor's Programme

Contractor’s Programme. Failure to comply with written instructions to submit a programme, revised programme or any
1.9 010201 other of the other items mentioned in Section 01020 of the Technical Specifications will result in a deduction at a rate of GY$ SUM
100,000 per week. {Section 01020}

Section 01030 - Safety & Traffic Control

Safety & Traffic Control. This Sum shall include the cost of all personnel, equipment and appurtenances for complying with

the Specifications with respect to safety, industrial health and traffic control. {Section 01030} SUM

1.10 010301

Section 01050 - Environmental Management

Environmental and Traffic Management Plan. This Sum shall include the cost of all personnel, equipment and
1.11 010501 appurtenances for complying with the Specifications with respect to parpare management plans, implement plans, monitor SUM
and control plans for the duration of the contract . {Section 01050}

TOTAL for BILL #1

60f 11




Construction of Lot 1 - Plot 8

BILL 2 SITE & EARTHWORKS
The Rates and/or Total are to entered into each cell with a ‘double line' border. These entries shall be full compensation for all operations and sequences of operations which may be required to comply with the needs
0 - . . JESCRIEHE . Q RA OTA
d e d PE dllO elele v
Section 02010 - Site Clearance
91 020102 Clearing and Grubbing of Vegetation {Section 02010, Clause1-2, Sub-Clause 3}, and disposal of materials to a approve 2 40469

location / dump site.

Section 02030 - Earthworks

Excavation of Organic Soil/soft mud Materials and Level and Compact sub grade. Excavation of depth 1m and the
removal of all materials necessary, the surface of the exposed area shall be compacted by rolling with an appropriate roller o3 40469
for the full width of the excavated zone for the construction of the storage yard as indicated on the drawings. {Section 02030,

Clause 1-2, Sub-Clause 1}

2.2 020301

TOTAL for BILL # 2

7 of 11



Construction of Lot 1 - Plot 8

BILL 3 SUB-BASE & BASE
The Rates and/or Total are to entered into each cell with a ‘double line' border. These entries shall be full compensation for all operations and sequences of operations which may be required to comply with the needs
B D RIPTIO

O Q RA OTA
» » o Ratare a
d

Section 03010 - White Sand Sub-Base

Quality Control - Insitu Density Test (Nuclear). Rate inclusive of cost for conducting the tests at the Ministry of Public
3.1 010401 Infrastructure Laboratory and for the cost or arrangement of transportation for collecting samples, storage of samples, testing Sum
equipment to and from site.

Minimum 660mm (26") thk Sub-base. Tested and approved white sand sub-base shall be brought up in even courses not
3.2 030101 exceeding 150mm (6") thick. Layers shall be compacted to a density of at least 95% of the maximum density as determined m 26710
by ASTM D- 1557 method A. {Section 03010, Clause 1-1 to 1-6}

TOTAL BILL #3

8of 11




Construction of Lot 1 - Plot 8
Construction of Lot 3 - Plot 10

PART 3 COMMERCIAL SUBMISSION
Ref: GYSBI_ITT102_102022

SUMMARY BILL
- DESCRIPTIO A
0
1 |GENERAL
Existing Condition - Vegetation
Work Required - Inclusive of complete construction storage yard areas which consists grubbing vegetation, excavation of
organic soil, placement and compaction of minimum 660mm (26") white sand, 229mm (9") Loam and 150mm (6") Crusher
run surfaces..
Finished Surface - 150mm (6") crusher run
Estimated Area - 31030 m? (37112 yd?)
2 |[SITE & EARTHWORKS
3 |WHITE SAND SUB BASE
SUB-TOTAL
TOTAL

90of11




Construction of Lot 1 - Plot 8

BILL 1 GENERAL
The Rates and/or Total are to entered into each cell with a 'double line' border. These entries shall be full compensation for all operations and sequences of operations which may be required to comply with the needs
§ - . . . - '_ s e Q RA OTA
Section 01010 - General Requirements
1.1 NA Performance Security Bond from a recognised banking institution. SUM
1.2 NA Advance Payment Guarantee from a recognised banking institution. SUM
1.3 NA Insurance of the Works and Equipment SUM
1.4 NA Third Party Insurance SUM

Setting Out of the Works. Provides for an Sworn Land Surveyor to monitor and control every aspect of the yard

construction. Includes the cost of complying with the requirements of this Clause {Section 01010, Clause 1-9}. SUM

1.5 NA

Provision of Site Office . Provide appropriate office facilities for the Project Manager and staff for the duration of the

Contract . {Section 01010 Clause 1-31} SUM

1.6 0101013

Protection of Works and Existing Utilities . The sum shall include all cost for dealing with water whether existing drainage
1.7 NA system, water courses underground springs precipitation, existing utilities (telephone, light pole, water mains) etc. {Section SUM
01010 Clause 1-17 to 1-19}

Mobilisation and Demobilsation. Payment for mobilization shall be 60% of this Sum with the remaining 40% being paid at

the completion of Demobilization. {Section 01010 Clause 1-11} SUM

1.8 010105

Section 01020 - Contractor's Programme

Contractor’s Programme. Failure to comply with written instructions to submit a programme, revised programme or any
1.9 010201 other of the other items mentioned in Section 01020 of the Technical Specifications will result in a deduction at a rate of GY$ SUM
100,000 per week. {Section 01020}

Section 01030 - Safety & Traffic Control

Safety & Traffic Control. This Sum shall include the cost of all personnel, equipment and appurtenances for complying with

the Specifications with respect to safety, industrial health and traffic control. {Section 01030} SUM

1.10 010301

Section 01050 - Environmental Management

Environmental and Traffic Management Plan. This Sum shall include the cost of all personnel, equipment and
1.11 010501 appurtenances for complying with the Specifications with respect to parpare management plans, implement plans, monitor SUM
and control plans for the duration of the contract . {Section 01050}

TOTAL for BILL #1

10 of 11




Construction of Lot 1 - Plot 8

BILL 2 SITE & EARTHWORKS
The Rates and/or Total are to entered into each cell with a ‘double line' border. These entries shall be full compensation for all operations and sequences of operations which may be required to comply with the needs
0 - . . JESCRIEHE . Q RA OTA
d e d PE dllO elele v
Section 02010 - Site Clearance
91 020102 Clearing and Grybbing of Vegetation {Section 02010, Clause1-2, Sub-Clause 3}, and disposal of materials to a approve 2 31030
location / dump site.
Section 02030 - Earthworks
Excavation of Organic Soil/soft mud Materials and Level and Compact sub grade. Excavation of depth 1m and the
99 020301 removal of a.II materials necessary, the surface of the elxposed area shall be compagted by rolling with gn appropr.iate roller o3 31030
for the full width of the excavated zone for the construction of the storage yard as indicated on the drawings. {Section 02030,
Clause 1-2, Sub-Clause 1}
TOTAL for BILL # 2
BILL 3 SUB-BASE & BASE
The Rates and/or Total are to entered into each cell with a ‘double line' border. These entries shall be full compensation for all operations and sequences of operations which may be required to comply with the needs
B ) e

O Q RA OTA
D » a Ratare a
d

Section 03010 - White Sand Sub-Base

Quality Control - Insitu Density Test (Nuclear). Rate inclusive of cost for conducting the tests at the Ministry of Public
3.1 010401 Infrastructure Laboratory and for the cost or arrangement of transportation for collecting samples, storage of samples, testing Sum
equipment to and from site.

Minimum 660mm (26") thk Sub-base. Tested and approved white sand sub-base shall be brought up in even courses not
3.2 030101 |exceeding 150mm (6") thick. Layers shall be compacted to a density of at least 95% of the maximum density as determined m 20480
by ASTM D- 1557 method A. {Section 03010, Clause 1-1 to 1-6}

TOTAL BILL #3

110f 11
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WORKS REQUIREMENTS



Scope of Works

1 DESCRIPTION OF THE WORKS

The Works constituting the Contract comprise upgrading section of GYSBI Industrial Estate
(Annex) Road as defined in the Invitation to Bid:



2 LOCATION AND EXTENT OF SITE

The Location of the site is at Mc Doom, the access road to Gafoors Complex, GYSBI Industrial
Estate (Annex) etc. and the extent of site for the project is 620m from the East Bank Demerara
Public Road.



GYSBI’s STANDARD
TECHNICAL
SPECIFICATIONS FOR
TRANSPORTATION
MATERIALS AND METHODS
OF SAMPLING AND TESTING,
1 EDITION, HIGHWAYS
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DIVISION 01 - General General Requirements- Section 01010

SECTION 01010 - GENERAL REQUIREMENTS

1-1
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DIVISION 01 - General General Requirements- Section 01010

1-1 INTRODUCTION

This Contract will be administered in accordance with the Laws of the Co-operative Republic of
Guyana and these Specifications as detailed hereunder. References made in the Specifications may
differ slightly in wording from those in the Conditions of Contract. In any such case, the provisions
of the Conditions of Contract shall prevail. Any ambiguity resulting in a conflict of meaning should
be referred to the Employer’s Representative for clarification.

The Specifications shall apply to all road, culvert and bridge works that are required to be
completed under Contract as directed by the Project Manager. All works shall be carried out to the
satisfaction of the Project Manager and conform to all details in the drawings or otherwise indicated
by the Project Manager. All materials, processing of materials and features of construction that may
be needed will conform to the requirements set in the following sections. It is understood that if a
section is only described in general terms then all general practice should be of the highest possible
standards and all instructions from the Project Manager followed.

1-1-1 Scope of Work

Work to be carried out under the Contract shall consist of items described in the Tender
Document and Bill of Quantities that was provided with the Tender Document.

The works to be performed shall also include all the following but not limited to, all general
preparation works for the construction of roads, bridges, culverts, canal crossings, drainage and
any other work that may be related and necessary for the satisfactory construction, completion,
and maintenance of the works to satisfy the objectives of the drawings and orders that are issued
by the Project Manager from time to time.

The scope of works will include compliance by the Contractor with all General Conditions of
Contract even if they are not specifically mentioned in the various clauses of these
Specifications. This should include all materials, equipment and related items needed during
construction. It will also include the provision of safety equipment for workers and adequate
sanitary arrangements.

The Contractor shall guarantee that all actions are taken to ensure quality assured construction
in both the planning and execution of works. Quality assurance should cover all stages of work
including selection of materials, construction methods and deployment of personnel.

The Contractor shall provide a method of execution of the works and a program schedule.
These should describe the requirements and procedures for the preparation and submission of
the Contractor’s preliminary program and the subsequent detailed programme and narrative
statement as well as requirements pertaining to the updating and revision thereof See section
01020 Contractors Program for details.

1-2-1 Contract Drawings

The Contract Drawings provided for tender shall be used as a true visual representation of the
Works. From these drawings the Contractor should be able to visualise the nature and type of
work contemplated and to make sure the rate and prices quoted in the Bill of Quantities have
taken into consideration both the qualitative and quantitative variations.



DIVISION 01 - General General Requirements- Section 01010

The tendered rates should include prices for all work necessary included preparation and supply
of all working drawings, plans and images that the Contractor is required to supply according
to the Contract.

Copies of the drawings, for which actual work is to proceed, shall be provided by the Project
Manager to the Contractor and will include all drawing layers that were prepared during the
design phase of the project.

1-3-1 Public Utilities

Drawings showing the affected utility services included in the Contract Documents shall be
verified by the Contractor for accuracy of the information prior to the beginning of any work.
These drawings were prepared by the individual utility provider and the positions of utilities
on the drawings are assumed to be correct.

No clearance shall be carried out by the contractor unless ordered by the Project Manager.

Any services affected by Works must be temporarily supported by the Contractor who must
take reasonable measures to protect these services and property during the progress of the
Works

1-2 LOCATION AND EXTENT OF SITE

The Site of the Works shall be defined as the area containing the various road reserves, spoil areas,
access roads and diversions, Contractor’s storage areas, Camp sites and Field offices established
specifically for the Contract with the approval of the Employer’s Representative.

1-3 SPECIFICATIONS

The Specifications shall consist of the following:
1-4-1 Standard Specifications.

The Standard Specifications shall be the Guyana Standard Technical Specifications for
Transportation Materials and Methods of Sampling and Testing 1% Edition, Highways —
Revision 5

1-5-1 Supplemental Specifications

The Supplemental Specifications modify the Standard Specifications referred to above. The
Supplemental Specifications do not delete any of the sections or sub-sections in the Standard
Specifications but generally extend or modify them to allow for contract specific requirements.

Definition

The Specifications shall be the Standard Specifications and Supplemental Specifications as
defined above. Whenever there is a conflict between the Standard Specifications and the
Supplemental Specifications, the provisions of the Supplemental Specifications shall prevail.
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Equivalency of Standards and Codes

Wherever reference is made in the Specification to specific standards and codes to be met by
the materials, plant, and other supplies to be furnished, and work performed or tested, the
provisions of the latest current edition or revision of the relevant standards and codes in effect
shall apply, unless otherwise expressly stated in the Contract. Where such standards and codes
are national, or relate to a particular country or region, other authoritative standards that ensure
substantial equivalence to the standards and codes specified will be accepted subject to the
Project Manager’s prior review and written approval. Differences between the standards
specified and the proposed alternative standards must be fully described in writing by the
Contractor and submitted to the Project Manager at least 28 days prior to the date when the
Contractor desires the Project Manager’s approval. In the event the Project Manager
determines that such proposed deviations do not ensure substantially equal performance, the
Contractor shall comply with the standards specified in the documents.

Ambiguities or Discrepancies

In general, if any ambiguity or discrepancy is found between the Specifications and the
Conditions of Contract, the provisions of the Conditions of Contract shall prevail. In this
situation the Contractor shall request the Project Manager to issue any necessary clarification
or instruction.

International Specifications

Certain specifications issued by recognized international agencies are referred to in the
Supplemental Specifications in these Contract Documents. These are defined and included
herein as the International Specifications and shall be the latest editions of any such documents
that are available 28 days prior to the date established for submission of Tenders - unless
otherwise noted on the Drawings.

In referring to International Specifications, the following abbreviations are used:

AASHTO American Association of State Highway and Transportation Officials
AISI American Iron and Steel Institute

ASTM American Society for Testing and Materials

AWPA American Wood Preservers Association

BS British Standard

BSCP or CP | British Standard Code of Practice

CRSI Concrete Reinforcing Steel Institute

CSA Canadian Standards Association

EES Edison Electric Institute

IEEE Institute of Electrical and Electronic Project Managers

IES Illuminating Project Managering Society

IESNA Illuminating Project Managering Society of North America
NEC National Electrical Code

NEMA National Electrical Manufacturers Association
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UNITS

In general, the Contract Documents and the Standard Specifications have been drafted using
the international metric (SI) system of units. Where International Standards or other referenced
materials are not written using metric, the equivalent Imperial units or values may be employed
subject to the approval of the Employer’s Representative.

The following abbreviations are used in this Specification:

Unit Abbreviation
Millimetre mm
Metre (linear, sqlélare; cubic)
m, m*, m

Number each
Diameter dia
Hours hr
Litre L
Mega Pascal MPa
Newtons Per Square Millimetre N/mm?
Tonne t

1-4 DEFINITIONS

Unless inconsistent with the context, in these Specifications, the following terms, words or
expressions shall have the meanings hereby assigned to them.

1 Terms
Asphalt

A mixture to predetermined proportions of aggregate, filler and bituminous binder material
prepared off the road and usually placed by means of a paving machine.

Asphalt Surfacing

The layer or layers of asphalt constructed on top of the base, and, in some cases, the shoulders.

Base

10
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A layer of material constructed on top of the sub-base, or in the absence thereof, the modified
sub grade or sub grade A base may extend to outside the travelled way.

Bridge

A structure including supports, erected over a depression or over an obstruction such as water,
highway or railway or for elevated roadway, for carrying traffic or other moving loads and
having a length (measured along the centre of the roadway) of more than 6 m between the
inside faces of end supports. A multiple-span box culvert is considered a bridge where the
length between the extreme ends of the openings exceeds 6m.

Carriageway

The surface normally traversed by vehicles and which consists of one or a number of
contiguous traffic lanes, including auxiliary lanes and shoulders.

Catch-water Drain

A longitudinal drain or bank outside the road prism used for diverting water that would
otherwise flow into the road prism.

Culvert

Any structure not classified as a bridge that provides an opening under the roadway.

Cut

Cut shall mean all excavations from the road prism, including side drains, excavations for
junctions and parking lanes, and, where classified as cut, excavations for open drains.

Embankment

A term used interchangeably with fill.

Project Manager

The Project Manager, the Employer’s Representative, or the Project Manager are names used
interchangeably

Fill

That portion of the road prism consisting of approved imported material which lies above the
roadbed and is bounded by the side slopes, shown on the typical cross-sections on the Drawings
running downwards and outwards beneath the earthen shoulder and on which the modified sub
grade, subbase, base, shoulders are to be constructed. Material imported to replace unsuitable
material in the roadbed shall also be classified as fill.

Formation Level

A term used to identify the top of the embankment on to which the subbase is placed.

Inlet and Outlet Drains

Channels leading into or discharging from culverts and bridges.

11
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Lane

Part of a travelled way intended for a single stream of traffic in one direction, which has
normally been demarcated as such by road markings.

Lot

A sizable portion of work or quantity of material which is assessed as a unit for the purpose of
quality control and selected to represent material or work produced by essentially the same
process and materials.

Purchaser

In AASHTO it means the GYSBI

Roadbed

The natural in situ material on which the fill, or in the absence of fill, any pavement layers, are
to be constructed.

Road Prism

That portion of the road construction included between the original ground level and the outer
boundaries of the slopes of fills and side drains. It shall not include the modified sub grade,
sub-base, base, surfacing, shoulders, or roadbed.

Road Reserve

The entire area included by the boundaries of a road as proclaimed.

Roller Passes

Unless otherwise specified in the Specifications or the Project Specifications, an area will be
taken to have received one roller pass when a roller has passed over such area once. Additional
passes made only as a result of nominal overlapping so as to ensure full coverage shall not be
taken into account.

Utilities

Cables, pipes or other structures to provide, inter alia, conduits for electricity, telephone and
telegraph connections, water, sewage, etc.

Side Drain

An open longitudinal drain situated adjacent to and at the bottom of cut or fill slopes.

Shoulder

When referring to this as a surface: The area between the outside edge of the travelled way and
the shoulder breakpoint.

When referring to this as a pavement layer: The upper pavement layer lying between the outside
edge of the base and the earthen shoulder.

Shoulder Breakpoint

12
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The line along which, the extended flat planes of the surface of the earthen shoulder and the
outside slope of the fill and pavement intersect. This edge is normally rounded to a
predetermined radius.

Spoil (Material)

Materials originating from construction operations which are not utilized for construction
purposes.
Stabilization

The treatment of the materials used in the construction of the roadbed, fill or pavement layers
by the addition of a cementitious binder such as lime or Portland cement or the mechanical
modification of the material through the addition of a soil binder or a bituminous binder.
Asphalt and concrete shall not be considered as materials that have been stabilised.

Sub-base

The layer of material on top of the fill and below the base and shoulders

Sub Grade

A term used interchangeable with roadbed level.

Sub-structure

That part of a bridge structure below the bridge deck and deck supports including also pile
caps, abutment back and wing-walls.

Superstructure

That part of a bridge structure above the substructure, including decking, anchorage and anchor
bolts and parapets.

Travelled Way

That portion of the carriageway which includes the various traffic lanes and auxiliary lanes but
excludes the shoulders.

13
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CARRIAGE WAY
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Verge

The area between the outer edge of the road prism and the boundary of the road reserve.

1-5 WORKMANSHIP AND QUALITY CONTROL

The onus rests with the Contractor to produce work which conforms in quality and accuracy of
detail to all the requirements of the Specification and Drawings, and the Contractor shall, at his
own expense, institute a quality control system and provide experienced Project Managers,
foreman, surveyors, material technicians, other technicians, and other technical staff, together with
all transport, instruments and equipment, to ensure adequate supervision and positive control of the
Works at all times.

1-6 SUBMISSIONS TO THE EMPLOYER’S REPRESENTATIVE

Whenever the Contractor is required to submit to the Employer’s Representative proposals, details,
drawings, calculations, information, literature, materials, test reports and certificates, the
Employer’s Representative will consider each submission and, if appropriate, will reply to the
Contractor in accordance with the relevant provisions of the Conditions of the Contract. Each
submission shall be made on dates to be agreed with the Employer’s Representative having regard
to the approved program and the need to afford adequate time for the consideration of each
submission.

Documents submitted, other than drawings and manufacturers’ literature shall be to an approved
size. All documents shall be in English and any abbreviations shall be explained. Calculations and
technical information shall be in units conforming to the metric system unless otherwise approved
by the Employer’s Representative. All drawing notes shall be in English.

All drawings shall include the title of the Contract at the bottom of the drawing followed by the
title of the drawing concerned. All drawings shall have the appropriate scales noted on them and
be dated. All subsequent amendments to drawings shall be similarly noted and dated.

The approval of the Employer’s Representative of any submission shall not relieve the Contractor
from his responsibilities under the Contract.

14
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No separate payment shall be made for the cost of complying with meeting the requirements of this
Clause and the Contractor is deemed to have covered the cost for this item in the bid price.

1-7 SETTING-OUT OF WORK AND PROTECTION OF BENCHMARKS

Throughout the period of the works the contractor is responsible for the preservation of all
benchmarks, survey monuments, setting out marks and suchlike. He shall also comply with all legal
provisions regarding surveying and setting out works.

The Contractor shall, before any works commence, check the condition of all reference and level
benchmarks and shall satisfy themselves that they have not been displaced and are true in regard to
position and level, in relation to the Georgetown Datum. If benchmarks have been destroyed,
displaced, or damaged before the site is handed over to the Contractor, the Contractor shall install
new benchmarks, a newly installed benchmark shall not be used unless its true position and level
have been re-established and the new values verified by the Employer’s Representative.

Where a benchmark is likely to be displaced during construction operations, the Contractor shall
establish suitable reference benchmarks at locations where they will not be displaced during
construction. No benchmark shall be covered over, displaced or destroyed before accurate reference
benchmarks have been established and details of the positions and levels of such benchmarks have
been submitted to and approved by the Employer’s Representative. The Contractor’s reference
benchmarks shall be of at least the same quality and durability as the existing benchmarks.

The Contractor shall submit to the Employer’s Representative the method of setting-out he
proposes to employ. To ensure beyond all doubt that the complex elements of the road, such as
traffic junctions, structures and other important features are located truly and correctly. The
Contractor shall check all setting-out by a second method. The Employer’s Representative 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 fifteen (15) metre intervals or such closer intervals
as may be directed for horizontal and vertical curves.

The Contractor shall provide detailed drawings to the Employer’s Representative which must
include: Plans, longitudinal profiles, cross sections, drainage structures and encumbrances. The
drawings shall clearly identify the components of the roadway; center line, travelled way, curb
and/or drain details, shoulders, side slope details, fence lines, existing utilities, and water level
elevations. Sample Plan and Profile and Cross Section Drawings are attached to this document for
guidance.

In the case of drainage structures: bridges & culverts, hydraulic details must be highlighted in cross
section and profile drawings inclusive of observed high-water mark, existing water elevation, slope
of channel bed, invert levels, soffit levels, etc., and must be shown in relation to the surface of the
travelled way. The longitudinal profile and cross sections shall extend for a distance of twenty (20)
metres from extreme edges of both sides of the structure.

Submission of this requirement shall be made to the Employers Representative and shall include
one (1) hard copy and one (1) soft copy; in dwg. and pdf format.
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No separate payment shall be made for the cost of complying with the requirements of this Clause
and the Contractor is deemed to have covered the cost for meeting these requirements in the Bid
Price.

1-8 METHODS OF MEASUREMENTS
Units of measurements
All work shall be measured in accordance with the SI system of metric units.
Bill of Quantities

The quantities set out in the Bill of Quantities are estimated quantities and are used for the
comparison of bids and for awarding the Contract. It must be clearly understood that only the actual
quantities of work done or materials supplied will be measured for payment, and that the scheduled
quantities may be increased or decreased as provided for in the Conditions of Contract.

Measurement of completed

Work All distances along the centre line of the road as shown on the Drawings are horizontal
distances, which will be used in calculating the quantities of fill and pavement layers for purposes
of payment. All cross-sections shall be taken in a vertical plane.

No material shall be measured in the vehicle for payment purposes.

The quantity of bituminous and similar materials to be paid by volume shall be measured at the
temperature of application and paid for in accordance with approved application rates.

The quantity of bitumen in mixes and stabilisers in cemented materials shall be paid by mass in
accordance with approved mix design proportions.

Structures shall be measured to the neat lines shown on the Drawing and shall include any changes
ordered in writing by the Project Manager and, for purposes of payment, the calculated volume of
concrete structures shall include the volume of reinforcing steel, and minor ducts up to 150 mm in
diameter.

1-9 METHODS OF PAYMENT
Contract rates

In computing the final Contract amount, payment shall be based on the actual quantity of authorised
work done in accordance with the specifications and drawings. The bid rates shall apply, subject to
the provisions of the Conditions of Contract, irrespective of whether the actual quantities are more
or less than the scheduled quantities.

16
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Where no rate or price has been entered against a pay item in the Bill of Quantities by a bidder it
shall be understood that he does not require any compensation for such work. Where, however, a
pay item described in these Specifications or in the Special Specifications does not appear in the
Bill of Quantities, the Contractor will receive reasonable compensation for such work if required,
unless anything to the contrary has been determined elsewhere.

Rates to be inclusive

The Contractor shall accept the payment provided for in the Contract and represented by the rates
bid by him in the Bill of Quantities, as payment in full for executing and completing the work as
specified, for procuring, furnishing, placing and installing all materials, for procuring and providing
labour, supervision, constructional plant, tools and equipment, for wastage, transport, loading and
off-loading, handling, maintenance, temporary work, testing, quality control including process
control, overheads, profit, risk and other obligations and for all other incidentals necessary for the
completion of the work and maintenance during the period of maintenance. The Contractor shall
note that the cost of all Works and materials for minor construction details at bridges, for example
small quantities of caulking compound and joint filler (other than expansion joints), anchor-bar
covers, etc, not shown in the Bill of Quantities, shall be included in the bid rates for concrete.

This CLAUSE shall apply in full to all pay items except where these requirements may be
specifically amended in each case.

The Meaning of certain phrases in payment clauses

Procuring and furnishing (material).

9% ¢ EE T3

Where any of the words “supply”, “procure”,

9% ¢

provide”, “provision of”, “furnish (material)”, are
used in the description of a pay item, it shall mean the supply and delivery to the point of use of all
materials of any kind required for the work covered by the particular pay item, including all tax,
purchase costs, claims, damages, royalties and transport costs involved, but excluding overhaul. In
the case of borrow materials, stone and sand, it shall also include all negotiations with the Owners
concerned, excavating, producing, preparing, processing, testing, hauling and delivering the
material to the point of use; the construction, repair, maintenance and making good after completion
of all access roads, and all work required in opening, using and finishing off borrow pits unless
covered by other pay items in the Bill of Quantities.

Placing Material

The phrase “placing material” shall mean the offloading, spreading, blending, processing, watering,
mixing, shaping and compacting (where specified) of the material in the pavement layer, fills and
bypasses, as well as the procuring, furnishing, applying and admixing of water, the breaking-down
of oversize material, the removing of oversize material which cannot be broken down, correcting
irregular or uneven surfaces or layers, the thickness of which is not to specification, finishing-off
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to within the specified tolerances, the refilling of test holes and maintaining the completed work.
In the case of asphalt course and bituminous seals, it shall also mean the heating and spraying of
binder, the spreading of aggregate or asphalt mixtures, rolling, compacting, finishing-off to within
the specified tolerances, and maintaining the completed work.

The phrase, “procuring, furnishing and placing” shall mean procuring and furnishing in addition to
placing, all as defined herein.

Pay Items

The description under the pay items in the various sections of the Specifications, indicating the
work for which allowance shall be made in the bid rates for such pay items, are for the guidance of
the Contractor and do not necessarily repeat all the details of work and materials required by and
described in the Specifications. These descriptions shall be read in conjunction with the relevant
Specifications and Drawings, and the Contractor shall, when bidding, bear in mind that his rates
shall be inclusive as specified in SUBCLAUSE (b) above.

Materials on the Site

Payment in terms of the relevant clause of the Conditions of Contract for materials on the site,
which have not yet been incorporated in the works, will be calculated at 80% of their purchase
price, or, in the case of crushed stone which has not been purchased but has been produced on the
site, at 50% of the bid rate for such material.

The Project Manager may at his sole discretion allow payment under “materials on the site” in
respect of articles such as precast beams manufactured and stored off site, subject to their having
been completed, to proof of their ownership as being that of the Contractor, and to the articles being
clearly marked with the Contractor’s name, the Contract number and other particulars in
accordance with the Project Manager’s instructions.

Rate-only items

Against an item in the Bill of Quantities where no quantity is given but a rate only is required, the
Contractor shall fill in a rate or amount which will constitute payment for work which may be done
in terms of this item. Such rate only item is used where it is estimated that little or no work will be
required under the item, or where the item is to be considered as an alternative for another item
where a quantity is given, or for variations in rates of application or mix proportions in terms of.

Work under rate-only items will be paid for only if it has been executed in terms of a written
instruction by the Project Manager.

Provisional Sums
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The Bill of Quantities may contain Provisional Sums, so designated, which are entered as a
preliminary allowance to cover the cost of work, materials, goods or services to be provided by the
Contractor and which have not been fully specified or measured or to cover the cost of unforeseen
items of work or contingent expenditure, for which no rates are applicable but for which the
Contractor is to be paid according to the applicable provisions of the Contract.

Work done under such Provisional Sums shall only be executed upon a written order by the Project
Manager which order shall also specify the method of payment. The expenditure in respect of a
Provisional Sum for work ordered by the Project Manager shall be entirely at his discretion and
any final expenditure in respect of a Provisional Sum may be more, less or equal to the amount
provided in the Bill of Quantities.

Payment as specified in the order given by the Project Manager shall be either at contract rates,
where such are applicable, or where none is applicable, the Contractor shall submit a separate
quotation to the Project Manager.

Retention money

All payments are subject to deduction of Retention Money, as provided in the Conditions of
Contract.

1-10 MATERIALS AND MANUFACTURED ARTICLES

The Contractor shall before placing any order for materials and manufactured articles for
incorporation in the Works, submit to the Employer’s Representative the names of the
firms from whom it is proposed to obtain such materials and manufactured articles. Details
shall include for each supplier, a description of the materials and articles to be supplied,
their origin, the manufacturer’s specification, quality, weight and strength data and any
other relevant details. The Contractor shall deposit with the Employer’s Representative,
samples of such materials and articles when requested and where appropriate,
manufacturer’s certificates of recent tests carried out on by a Certifying body on similar
articles.

1-11 MOBILISATION AND DEMOBILISATION

The contractor shall mobilize to site within 14 days of receiving the notice to proceed and
demobilization should be completed within one month of the end of the Defects liability period.
Payment for Mobilization and Demobilization will be made when in the opinion of the Project
Manager’s Representative mobilization has been completed.

Payment for mobilization shall be made at 60% of the rate set down in the priced Bill of Quantities,

Bill 1, General Requirements, Item 010105, Mobilisation and Demobilisation. The remaining 40%
will be paid at the completion of Demobilisation.
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1-12 MAINTENANCE OF EXISTING ROADS AND STRUCTURES

1 During Construction

The Contractor shall maintain all existing roads, structures including approved detour facilities
from the commencement of the works until the end of the contract and/or the date when sections
are opened to public traffic. The roadway surfaces and structures (both existing and
reconstructed) shall be maintained to the standards set down by the GYSBI or as directed by
the Employer’s Representative.

Routine Maintenance during the defect’s liability period

The Defects Liability Period commences from the issue of the Certificate of Completion of the
Works.

During the Defects Liability Period, in addition to rectifying defects, the Contractor shall carry
out routine maintenance of the whole of the roads and structures comprising the Works until
the end of the Defects Liability period or the issue of the Defects Correction Certificate,
whichever is later.

The roadway surfaces and structures, together with the right of way and drainage structures
(both existing and reconstructed) and street lighting shall be maintained to the standards set
down by the GYSBI, or as may be directed by the Project Manager.

The costs of such rectification are deemed to be covered in the rates for executing the original
work.

Each payment shall be liable to deductions in respect of any failure to maintain the works to
the required such deductions, once made, shall be permanent and may not be reinstated in
subsequent payments.

No payment will be made for the rectification of Defects. The costs of such rectification are
deemed to be covered in the rates for executing the original work.

1-13 NOTICE OF OPERATIONS

No operation shall be carried out without full and complete notice having been given to the
Employer’s Representative by the Contractor. This must be sufficiently in advance of the planned
time of the operation as to enable the Employer’s Representative to make any necessary
arrangements for inspection and checking. Each stage of the Works to be checked shall be as agreed
with the Employer’s Representative.

The Contractor shall give the Employer’s Representative not less than 1 full working days’ notice
in writing of his intention to set out or give levels for any part of the Works in order that
arrangements may be made for checking.

1-14 TEMPORARY WORKS

For all Temporary Works, the Contractor shall submit to the Employer’s Representative drawings
showing the general arrangement of Temporary Works (with diagrams and descriptions showing
how it is proposed to execute them) and how they fit into the overall program for the Permanent
Works.
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The whole of the Temporary Works including the plant and appliances to be used will be the
responsibility of the Contractor with regard to their construction, sufficiency, safety, maintenance
and removal on completion of the Contract. Examination by the Employer’s Representative of the
Contractor’s and/or his subcontractors’ Temporary Works proposals or of any designs or drawings
connected therewith shall not absolve the Contractor from any liability imposed upon him under
the Contract.

No separate payment shall be made for the cost of complying with the requirements of this Clause
and the Contractor is deemed to have covered the cost for meeting these requirements in the Bid
price.

1-15 INFORMATION FURNISHED BY THE EMPLOYER

Certain information contained in these Contract documents or provided separately is being offered
in good faith but, in the circumstances pertaining to the type of information furnished, no guarantee
can be given that all the information is necessarily correct or representative of the in-situ conditions.

This applies more specifically to all soil tests, soil mapping, drilling results, geophysical surveys,
geological reports, borrow-pit information, material surveys and reports, and similar information,
the accuracy of which is necessarily subject to the limitations of testing, sampling, the natural
variation of material or formations being investigated and the measure of certainty with which
conclusions can be drawn from any investigations made.

The Employer will not accept any liability for the correctness or otherwise of the information
furnished or for any resulting damage, whether direct or consequential, should it appear, during the
course of the Contract, that the information supplied is either incorrect or not representative. Any
reliance placed by the Contractor on this information shall be at his own risk.

The Employer’s Representative reserves the right to adjust foundation levels and other levels for
construction below ground level in the light of information that becomes available as general

excavation proceeds at the Site.

The Contractor’s attention is drawn to the obligation with regard to the inspection and examination
of the Site as detailed in the Conditions of Contract.

1-16 GENERAL CONSTRUCTION REQUIREMENTS

The following general requirements shall apply:

1. When night work is authorized by the Employer’s Representative, the Contractor shall
provide adequate temporary lighting and shall provide and install any additional lighting
which the Employer’s Representative may require in order to gain access to supervise the
Works and carry out any testing and examination of materials.
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2. Materials brought to the site (including any to be made available or supplied by the
Employer) shall be used solely for the execution of the Works.

3. The Contractor shall ensure that access is provided to all public and private properties
adjacent to the Site for the duration of the Contract.

4. The Contractor shall take all reasonable precautions in connection with:

a) Any drains and watercourses to prevent silting, flooding, erosion of beds and
banks and pollution of the water so as to affect adversely the quality or
appearance thereof or cause injury or death to human, animal or plant life.

b) Underground water resources (including percolating water) to prevent any
interference with the supply to or removal from, such sources and to prevent
pollution so as to affect adversely the quality thereof.

5. The Contractor shall provide, maintain and remove on completion of the Works, settling
ponds and other facilities constructed to minimize pollution due to the Contractor’s
operations. This shall include but not limited to, quarrying, aggregate extraction and
washing, concrete mixing, grouting operations, bitumen and storage and application.

6. The Contractor shall provide, maintain and remove on completion of the Works, adequate
fencing around parts of the Site including appropriate security measures on access roads.
This, without reducing obligations for maintaining free access by the Employer, the
Employer’s Representative and/or other contractors or other persons entitled to such
access.

7. The Contractor shall be responsible for becoming acquainted with and observing, all
current State Ordinances, By-Laws or Regulations including those relating to training
levies and similar taxes, health and safety regulations and taxation of employees.

1-17 PROTECTION FROM WATER

The Contractor shall be responsible for dealing with water, whether from existing drainage systems,
water courses, underground springs, precipitation or any other source or cause. In discharging and
diverting water, measures must be in place for the avoidance of flooding or damage to other works
or services, erosion and/or pollution.

The Contractor shall keep the whole of the Works free from water and shall provide all dams,
cofferdams, pumping, piling, shoring, temporary drains, sumps, etc., necessary for this purpose.
Where possible, Works shall be programmed so that the necessity of temporarily draining the
original ground is partially or totally obviated by working in dry periods.

The Contractor shall include all costs associated with taking the necessary precautions to prevent
damage due to erosion and siltation during construction. Precautions will include temporary
drainage berms, scour checks, riprap etc. Spoil material or stockpiled material shall be dumped so
as not to interfere with streams, watercourses, or any of the natural drainage systems.
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On cessation of the Works each day, the surface of each completed layer shall be trimmed so that
ponding and concentration of surface run-off does not occur.

Any damage to the Works or to adjacent properties resulting from the Contractor’s failure to take
necessary precautions shall be made good at the Contractor’s expense.

No separate payment shall be made for the cost of complying with the requirements of this Clause
and the Contractor is deemed to have covered the cost for meeting these requirements in the Bid
Price unless the item of work is specifically stated in the Bills of Quantities.

1-18 PRESERVATION AND MAINTENANCE OF FENCES AND GATES

The Contractor shall be responsible for ensuring the safety of all persons and property on the Site
and for ensuring that livestock cannot stray as a result of the work. When existing fences and gates
have to be removed or altered for the proper execution of the works, the Contractor shall erect
temporary fencing and gates and if required, provide watchmen to ensure that livestock cannot
stray. This is unless the owner or tenant has been made responsible for such removal or alternation
as part of a negotiated compensation agreement.

No separate payment shall be made for the cost of complying with the requirements of this Clause
and the Contractor is deemed to have covered the cost for meeting these requirements in the Bid
Price.

1-19 PROTECTION OF EXISTING UTILITIES

The Contractor shall acquaint himself with the position of all existing services such as sewers,
surface water drains, cables for electricity and telephone, telephone and lighting poles, water mains
etc. before commencing any excavation or other work likely to affect those existing services.

The Contractor shall be held responsible for any damage to existing works or services and shall
indemnify the Employer against any claims in this respect (including consequential damages). The
Contractor shall be responsible for the reinstatement of any services so affected.

In all cases where such works or services are exposed, they shall be properly shored, supported or
otherwise protected. Special care must be exercised in excavating, backfilling and compacting
materials near mains, cables, etc. and to leave exposed water meters, stopcock boxes and similar
items. The Contractor’s attention is drawn to statutory regulations in force in Guyana (including
those imposed by GWI, GPL and GT&T) that indicate safe working clearances from cables
carrying different voltages for operations to be carried out near overhead power lines.

Notwithstanding the foregoing requirements and without reducing the Contractor’s responsibility,
the Contractor shall inform the Employer’s Representative immediately if any existing works or
services are exposed, located or damaged. All works to be carried out to rectify any damage caused
to utility services shall be done to the satisfaction of the owner Agency and at the Contractor’s
expense.

All costs which may be incurred by the Contractor as a result of programming and coordinating
work to enable any alterations to the services to be carried out and the cost of any safety precautions
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which shall be deemed necessary due to the proximity of the Works to the power lines shall be at
the Contractor’s expense.

1-20 MAINTAINING THIRD PARTY ACCESS

Whilst carrying out the Works the Contractor shall be responsible for and take all necessary steps
not to interfere with the access to or use or occupation of public or private roads and footpaths or
accesses or rights of way to adjoining properties and businesses. In particular, the Contractor is to
ensure that all accesses shown on the plans remain open at all times during the contract period.
Any damage occasioned to accesses or Third Party property due to the negligent act or failure to
take necessary precautions by the Contractor shall be at the cost to the Contractor.

No separate payment shall be made for the cost of complying with the requirements of this Clause
and the Contractor is deemed to have covered the cost for meeting these requirements in the Bid
price.

1-21 DIVERSION OF UTILITIES

The Contractor shall be responsible for arranging, in liaison with the appropriate Authority as soon
as the requirement is known for the moving of or alterations to services for either the Temporary
or Permanent Works. These may include power and telephone lines, water mains, sewers and
surface water drains. The arrangements for any relocation or alteration shall be subject to the
approval of the owner Agency and Employer’s Representative. The Contractor shall allow adequate
time in the program for the notification and execution of the utility works as agreed with the
appropriate Authority.

Where authorized work is to be carried out by the Agency’s own labour force, the Contractor shall
coordinate and facilitate the works.

In the event that water supply is cut when moving or altering a water main, then the Contractor
shall be required to provide drinking water to any residents effected by such work.

Payment for permanent relocation of utilities will be made at the rates entered as a provisional sum
in the Bills of Quantities and will be paid directly to the Utility Companies by the Client.

1-22 LIAISON WITH GOVERNMENT AND POLICE OFFICIALS

The Contractor shall consult with officials of the Police and Government in the area regarding their
requirements for the control of traffic and other matters. This may lead to the rendering of assistance
and provision of facilities that may be required by such officials for the execution of their duties in
relation to the Works.

No separate payment shall be made for the cost of complying with the requirements of this Clause
and the Contractor is deemed to have covered the cost for meeting these requirements in the Bid
price.
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1-23 PROVISION OF LAND

The GYSBI shall make available free of charge to the Contractor, public land on which the Works
are to be executed or carried out and/or as indicated on the Drawings and the Specifications. Such
land shall include existing road reserve and public land required for detours, as well as stockpile
and spoil areas, if such areas are available.

Land or property in private ownership that the Contractor may require for laboratories, offices,
houses, storage yards etc. will be the responsibility of the Contractor to locate and no payment or
reimbursement for the requisition/provision of such land will be made by the Employer.

1-24 WATER SUPPLY

The Contractor shall provide a clean, sufficient and continuous supply of fresh water both for the
construction of the Works and for all houses, offices, laboratories and workshops. The Contractor
will be fully responsible for making arrangements (including pipelines and meters necessary for
connecting to local mains) and the provision of pumps, storage tanks or water conveyances where
necessary and for the payment of all fees and water charges and for the satisfactory removal of such
arrangements and provisions on completion of Work.

The water shall be clear of suspended solids and free from any matter in quantities considered by
the Employer’s Representative to be deleterious to the work. Water supplied to all the offices,
laboratories and houses shall be wholesome and potable to the satisfaction of the Medical Officer
in the area.

No separate payment shall be made for the cost of complying with the requirements of this Clause
and the Contractor is deemed to have covered the cost for meeting these requirements in the Bid
price.

1-25 ADVERSE WEATHER

An extension of time can be granted for excessive rainfall providing the below mentioned
conditions are met.

A—Average Monthly Rainfall (Daily Average for a particular month) : This average shall be
computed by dividing the daily cumulative rainfall for the month in question by the number of days
in that month. The contractor shall setup a rain gauge in areas approximately to the construction
site and record the daily rainfall in order to compute A. Alternatively, rainfall data can be collected
from nearest weather station.

B —Average 20 year daily data: This average represents the monthly average over the last 20 years.
Firstly, the monthly average rainfall for each month in question over the last 20 years is computed
and the 20 years average is calculated by dividing the summation of the Average monthly over the
last 20 years by 20. Historical Rainfall Data shall be derived by using readings from the nearest
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weather station. If data is not available from area within the area, readings taken in the Botanical
Gardens Georgetown will be acceptable.

If (A) is greater than (B) an extension of time will be granted for each day that a daily rainfall
during the month in question is greater than (B). On the contrary, if B is greater than A no extension
of time will be granted for delays for rainfall.
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1-26 TRANSPORT OF WORKERS

The Contractor shall include in the Bid Price all costs associated with the transport of staff and
workers to and from the various parts of the Works. This shall be deemed to include any costs that
may be incurred in securing, recruiting and deploying members of the labour force for the Works
and of all related subsistence charges.

1-27 TAKING OVER SECTIONS OR PARTS OF THE WORK

The minimum part of the project for which a "Taking-Over Certificate" will be issued per the
Conditions of Contract shall be individual sections as defined by the Contractor in the Bid.

In relation to the above, a “Taking-Over Certificate” will not be issued for any section of road,
bridge or major culvert unless it can conveniently be opened to the public without the necessity to
construct additional detour roads. All works within the section must be complete with the exception
of the following which may be completed during the Defect Liability Period.
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1. Surfacing of side accesses.
2. Reinstatement of borrows pits and quarries.
3. Erosion control measures.
4. Reinstatement of diversions.
1-28 NOTICES, SIGNBOARDS AND ADVERTISEMENTS

The Contractor shall not erect any signs, notices or advertisements on or along the Works or the
site of the Works without the written approval of the Employer’s Representative.

The Contractor shall provide, erect and maintain a minimum of two signboards, one at the
beginning of the project and another at its end. On projects longer than 5Km, one signboard shall
be erected at the beginning of the project, one on both sides of the road at its midpoint, and one at
the end. Signboards shall be of sound, weatherproof construction, painted by an approved firm of
sign-writers with the layout, wording and colors as agreed with the Employer’s Representative. The
minimum dimensions of the boards shall be 1.8 m x 3.3 m. The wording to be placed on the
signboards will be provided at the start of the Contract.

These signboards shall be erected at sites to be selected by the Employer’s Representative within
one month of the date of commencement of the Contract. The Contractor shall remove the
signboards only at the end of the Defects Liability Period.

1-29 PROGRESS PHOTOGRAPHS

The Employer’s Representative shall take digital photographs showing the progress of the Works
every month. The Contractor shall supply prints of each digital photograph from which the
Employer’s Representative will select the required number of photographs for the Monthly Report.
The Contractor shall subsequently produce 2 sets of official ‘progress photographs’.

Each set shall comprise up to 48 colour prints (size 200 mm x 150 mm) which shall be handed over
to the Employer’s Representative for presentation to the Employer. Each photograph shall be
numbered and the date on which it was taken printed on the back. A statement shall be submitted
by the Employer’s Representative giving the location, and a brief description of the subject. The
Contractor shall supply one album with each set of photographs.

Payment for Progress Photographs will be made per monthly set of two complete albums of
Photographs at the rate set down in the priced Bill of Quantities, Bill 1, General Requirements,
Item 0101012, Progress Photographs.

Failure to comply with written instructions to submit a monthly set of photographs shall result in a
deduction for every month the photographs are not submitted. The deduction will be made from
the next payment certificate. See SCC Part B Sub Clause 4.21

1-30 REMOVAL OF CAMPS
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If instructed, upon completion of the Contract and after receiving approval in writing from the
Employer’s Representative, the Contractor shall take down and remove all structures forming part
of the works and shall arrange for the disconnection of the water supply, removal of all temporary
service drains and culverts and shall backfill trenches and latrine pits, soak ways and other sewage
disposal excavations. This is with the exception of items and services which are required to revert
to the ownership of the Employer. The Contractor shall restore the Site, as far as practicable, to its
original state and leave it in a neat and tidy condition.

No separate payment shall be made for the cost of complying with the requirements of this Clause
and the Contractor is deemed to have covered the cost for meeting these requirements in the Bid
price.

1-31 SITE OFFICE FOR PROJECT MANAGER

The Contractor may be required to provide appropriate office facilities for the exclusive use of the
Project Manager and his staff for the duration of the Contract. Such offices shall comprise a
building having a minimum total floor area of 50 sq.m. and shall be configured to provide, as a
minimum, two rooms having dimensions of at least 3m.x5m. toilet facilities, kitchen facilities min
3mx4m, and a store room min 2m.x3m.

Externally there will be covered parking for at least two vehicles connected to the offices by a
covered walkway.

Building, parking area and walkway will be raised to ensure floor area is at least 300mm above
highest flood water levels.

Offices will be air-conditioned
Building and parking area will have easy drivable access by car to the paved road network.

Offices will be equipped with drainage/sewerage facilities in conformity with the requirements of
this Specification and shall receive piped potable water and mains electricity.

Premises for offices may be either purpose built or rented. In either case they must be clean and
freshly decorated inside and out, weatherproof and generally meet the approval of the Project
Managers Representative.

The Contractor will maintain and clean the offices throughout the period of the works.

Payment for the Site Office for the Project Manager will be made at the rate set down in the priced
Bill of Quantities, Bill 1, General Requirements, Item 0101013, Site Office for Project Manager.
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1-1 DESCRIPTION

The Contractor shall provide a programme and a method statement for the execution of the Works.
This Specification section describes the requirements and procedures for the preparation and
submission of the Contractor’s preliminary program and the subsequent detailed programme and
narrative statement as well as requirements pertaining to the updating and revision thereof.

1-2 GENERAL

The Contractor’s programme shall be used by the Contractor to plan and execute the Works. The
programme will also be used by the Employer’s Representative to monitor progress and be the
basis for any assessment of extensions of time and the effect of delay on the progress of the Works.

The Programme shall be produced by the Contractor in the following phases:
e Initial Programme. An initial programme for the first three months of work.

o Accepted Programme. A programme (incorporating the Initial Programme) for the
totality of the Works, which shall be submitted to the Employer’s Representative for
his information. If the Employer’s Representative does not agree with it because it does
not comply with the Contract, this programme shall be revised and resubmitted.

e Updated Programme. The Accepted Programme shall be updated with actual progress
and saved on at least a monthly basis for record purposes. The Contractor may submit
for acceptance by the Employer’s representative other revisions to the Accepted or
Updated programmes.

All programmes submitted by the Contractor must reflect the key dates shown in the contract
documents and shown in the sample Programme attached to those documents.

Acceptance by the Employer’s Representative of any phase of the Contractor’s programme does
not make the programme a contract document, or mandate that the Works shall be constructed
strictly in accordance with the programme. The Contractor at all times remains responsible for the
construction of the Works.

If at any time there is a claim, dispute or difference between the Contractor and Client over any
matter concerning the Contractor’s programme, then immediate steps should be taken by either
party to have the dispute settled in accordance with the Dispute Adjudication Board.

1-3 SUBMISSION OF PROGRAMME
1-3-1 Timing
Within seven days of receiving the Notice to Proceed, the Contractor shall submit to the

Employer’s Representative for its information an Initial Programme prepared using a project
management software showing the order in which the Contractor proposes to carry out the
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works anticipated in the first three months following the award of the Contract. The Initial
Programme shall have regard to the contract completion dates and any other milestones, and/or
restraints set out in the Contract.

Within fourteen eight days of receiving the Notice to Proceed, the Contractor shall submit to
the Employer’s Representative for its review and acceptance a programme for the whole
Contract (incorporating the Initial Programme) showing the order of procedure in which the
Contractor proposes to carry out the Works. This programme becomes the Accepted

Programme upon acceptance by the Employer’s Representative. The Accepted Programme
shall have regard to the contract completion dates and any other milestones, and/or restraints
set out in the Contract. Thereafter, if the actual progress does not conform to the Accepted
Programme, the Employer’s Representative is entitled to require the Contractor to submit to
the Employer’s Representative for acceptance a revised programme showing the order of
procedure and periods necessary to ensure completion of the Works by the contract completion
dates.

METHOD STATEMENT

At the same time as the Contractor submits the programme, the Contractor shall submit to the
Employer’s Representative for its acceptance a general description of the arrangements and
methods of construction and Temporary Works designs the Contractor proposes to adopt for the
carrying out of the Works (‘the Method Statement’). The Statement should be fully cross-
referenced to the activities in the programme.

The Contractor shall submit to the Employer’s Representative sufficient information as may be
considered reasonably necessary by the Employer’s Representative to interpret, evaluate, and give
acceptance to the Method Statement.

The Contractor shall, whenever required by the Employer’s Representative, furnish for its
information further and more detailed particulars of the Contractor’s Method Statement.

Should the Contractor wish to change a Method Statement or should the Employer’s Representative
subsequently consider it necessary to change a Method Statement to which acceptance has
previously been given, then the Contractor shall submit a revised Method Statement to the
Employer’s Representative for its acceptance.

Acceptance by the Employer’s Representative of the Contractor’s Method Statement does not make
the Method Statement a contract document, or mandate that the Works shall be constructed strictly
in accordance with the Method Statement. The Contractor at all times remains responsible for the
construction of the Works.

FORMAT

The Contractor shall supply the Employer’s Representative with an electronic copy of each
programme, together with a printout bar chart or tabular report in a pre-agreed format. All
programmes shall be prepared and submitted using the specified or agreed project planning
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software. The software shall be capable of producing programmes and information that complies
with the requirements of this clause and shall be in a format that can be read by commercially
available proprietary planning software. The Employer’s Representative and the Contractor should
use the same project planning software.

ACCEPTANCE

Within 10 working days of the Contractor submitting a programme complete with all the
information required by this clause to the Employer’s Representative for acceptance, the
Employer’s Representative will accept the programme or give its reasons for not accepting the
programme. If such reasons are given, the Contractor shall take account of the reasons and resubmit
the programme within a period of 10 working days. If the Employer’s Representative does not
accept or reject the programme within 10 working days, the Employer’s Representative shall be
deemed to have accepted the programme as submitted.

By agreement, the Contractor and the Employer’s Representative may dispense with printouts of
the various forms of the Contractor’s programme, but under no circumstances may they dispense
with the submission of the required electronic copies.

PREPARATION OF PROGRAMMES
1-8-1  The Initial Programme

The Initial Programme shall show the first three months’ work in the same level of detail as is
required for the Accepted Programme set out in section 1-8 below, but only insofar as it applies
to the first three months of the Contract Period.

The Initial Programme shall also be presented as a programme in bar chart form showing the
detailed activities in the period covered by the network diagram, together with the major
activities and milestones in the remainder of the period of the Contract. The Initial Programme
shall be presented as or be accompanied by the schedules referred to in section 1-9 below.

1-8-2  The Accepted Programme

The programme submitted by the Contractor in accordance with section 1-3 above becomes
the Accepted Programme upon acceptance by the Employer’s Representative. The Accepted
Programme shall form the Contractor’s basic strategy for the completion of the Works by the
contract completion date.

The Accepted Programme shall be prepared in sufficient detail to ensure the adequate planning,
execution, and monitoring of the work. Activities should generally range in duration up to 28
calendar days (single trade activities with uniform rate of progress might be excepted) and the
number of activities with duration of less than seven calendar days should be kept to a minimum
to make progress monitoring on larger projects more manageable.

The Accepted Programme shall take into account all time risk allowances, including time for
the weather conditions (rain, wind). The Contractor MUST provide a summation of the
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1-8

assumed number of adverse weather days per month to the Employer’s Representative with the
programme. For guidance see Division 1, General, Clause 1-23 Adverse weather.

The Employer’s Representative is entitled to withhold its acceptance of a programme showing
the work completed earlier than the contract completion date if that programme is reasonably
considered by the Employer’s Representative to be not achievable.

PROGRAMME DETAIL
1-8-3  Detail Required

The programme to be accepted may either be at the direction of the Employer’s Representative
in a linked bar chart format or precedence network format prepared using techniques acceptable
to the Employer’s Representative and shall show as far as reasonably practicable:

e The activities in all work packages including those by the principal sub-contractors
and suppliers, statutory undertakers, those contractors and suppliers directly
employed by the Employer and others.

e The carliest and latest start and finish dates for every activity in each work package.
Activities shall include all scope activities and any activities or time duration
expected in addition to scope activities.

e Access dates for each phase or sections

o The earliest and latest start and finish dates for each phase or section.

e Milestone and Key Dates.

e Holiday periods.

e Dates by which design work or drawings to be produced by the Contractor or sub-
contractors or suppliers will be submitted to the Employer’s Representative for
acceptance and dates by which acceptance of such design work or drawings will
be required by the Contractor, allowing time for submittals, re-submittals and
reviews.

e Dates by which samples to be produced by the Contractor will be submitted for
approval by the Employer’s Representative and dates by which approval of such
samples will be required by the Contractor, allowing time for submittals, re-

submittals, and reviews.

e Procurement periods and delivery dates for the major items of goods, plant and
materials.
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e Dates by which work will be ready for testing by the Employer’s
Representative/Employer.

e Details and dates of any information required from the Employer.

e The work contained in defined Provisional Sums.

e Activities representing the likely work content of undefined Provisional Sums,
complete with logic links but with durations set to zero (unless specified
otherwise).

e Commissioning periods.

e Provisions for float, time risk allowances, quality control procedures, health and
safety requirements

1-9 SCHEDULES

The Accepted Programme shall also be presented as schedules showing an analysis of the network
including:

A schedule of all activities tabulated in order of earliest starting date and showing for each activity:

Activity number and brief description;

Preceding and succeeding activity numbers;

Duration;

Earliest and latest starting and finishing dates;

Total and Free float.

A schedule of leads and lags with (if requested by the Employer’s Representative) reasons for them.
Excessive leads and lags, negative lags or open/hanging activities, use of fixed dates and any other
programming activities that can have the effect of creating false criticality or inhibiting the
programme from reacting dynamically to change should be avoided.

A schedule of all activities lying on the paths containing the least float, namely the critical activities.

A schedule identifying the days of working per week, shifts per working day and holidays. Where
multiple calendars are used, this information shall be provided for each of the calendars,
accompanied by a schedule indicating the calendar applicable to each activity.

A schedule giving details of the Contractor’s resource requirements in terms of manpower, gang
sizes, tradesmen, work rates, items of plant or equipment and materials and quantities of work
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allowed for in sufficient detail to explain the Contractor’s activity durations. Activities that may be
the Contractor’s activity durations. Activities that may be expedited by use of overtime, additional
shifts or any other means shall be identified and explained.

A schedule of all submittals and material procurement activities, including time for submittals, re-
submittals and reviews and time for fabrication and delivery of manufactured products. The
interdependence of procurement and construction activities shall be included in the schedule.

A schedule giving the monetary value of each activity for cash flow purposes. The sum of the
monetary values shall total the Contract amount. The schedule shall also give the payment items
applicable to the activity monetary values.

CASH FLOW ESTIMATE

Within forty-two days of receiving the Notice to Proceed, the Contractor shall submit to the
Employer’s Representative for its information a detailed cash flow estimate, in quarterly periods,
of all payments to which the Contractor considers it will be entitled to under the Contract. The
Contractor shall subsequently submit such revised cash flow estimates at quarterly intervals based
on the Updated Programme, if required by the Employer’s Representative.

REVISING AND UPDATING THE PROGRAMMES
1-11-1 The Accepted Programme

The Accepted Programme (or, if the Accepted Programme has already been updated, the
Updated Programme) the corresponding Method Statement and the cash flow estimate shall be
further revised by the Contractor within 10 working days if there is a grant by the Employer’s
Representative of an extension of time, a variation or whenever circumstances arise that in the
opinion of the Employer’s Representative affect the progress of the Works. Each revision to
the programme shall be submitted to the Employer’s Representative for its review and
acceptance. Once a revised programme is accepted by the Employer’s Representative, it
replaces the previously Accepted or Updated Programme.

Each revised programme submitted for acceptance shall be presented as or be accompanied by
the schedules referred to in section 1-9, together with any amendments to the Method
Statement.

1-11-2 The Updated Programme

The Accepted Programme shall be updated for actual progress at least once every month and
the updates shall be archived as separate electronic files for record purposes. The updates shall
be to all scope activities and any additional activities carried out or time duration experienced
in addition to the scope activities. Actual progress shall be recorded by means of actual start
and actual finish dates for activities, together with percentage completion and/or remaining
duration of currently incomplete activities. Any periods of suspension of an activity should be
noted in the Updated Programme. Each Updated Programme shall be submitted to the
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Employer’s Representative for its acceptance as a record. It is possible (if the Works have been
delayed) that these Updated Programmes will show completion later than the contract
completion dates. In this event the Employer’s Representative’s acceptance of such
programmes will not constitute acceptance of the delay(s).

The Updated Programmes will be used by the Employer’s Representative to monitor the
Contractor’s performance against the Accepted Programme, forecast work to be performed in
the subsequent period and to assess any extensions of time at the time the cause of delay occurs.
In order to provide effective monitoring of performance, the Contractor shall also provide to
the Employer’s Representative the progress reports as described in the General Conditions of
Contract and the cash flow estimates described in section 1-10 above. The Updated
Programmes may be prepared on a rolling basis showing the first three months of work in
detail, with the remainder of the programmes showing the major activities and milestones only.

RECORDS

The Contractor shall maintain and submit when requested current records of activities, including
the work of sub-contractors and suppliers. The records shall be in a form as agreed between the
parties and can include but not limited to:

e Identification of contractor/sub-contractor working and their area of responsibility;

e operating plant/equipment;

e work performed to date giving the location, description and by whom, and
reference to the contract programme;

o Test results and references to specification requirements. List deficiencies
identified, together with the corrective action;

e material received with statement as to its acceptability and storage;

¢ information or drawings reviewed with reference to the contract specifications, by
whom, and action taken;

e job safety evaluations;

e progress photographs;

a list of instructions given and received and any conflicts in plans and/or

specifications;

weather conditions encountered;

the number of persons working on-site by trade and activity;

information required from and by the Employer's Representative;

Any delays encountered.

The parties should agree the intervals at which each of these types of records should be delivered
to the Employer’s Representative. A report if requested, shall be prepared for each day of work
performed and shall be numbered sequentially. These daily reports shall be delivered to the
Employer’s Representative at the end of the working week to which they relate. The report shall be
signed and dated by the Employer’s Representative.
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Any deficiency in the work shall be identified. As deficiencies are corrected, such corrections shall
be acknowledged on the daily report.

The Employer’s Representative shall notify the Contractor of any non-compliance with the
reporting requirements. All the deficiencies cited and verbal instructions given to the Contractor by
the Employer’s Representative shall be entered on the daily report.

A monthly report shall be delivered by the Contractor to the Employer’s Representative within 5
days of the end of each agreed monthly period. The monthly report shall be on a form as agreed
between the parties and shall include current records of activities including the work of sub-
contractors and suppliers. The report shall include but not limited to:

Summary of the work performed;

summary of the works performed as referenced on the agreed programme;
Estimated value of work done during the month;

Summary of the list of deficiencies;

Summary of any delays encountered;

Weather conditions during the month;

Progress photographs;

MEASUREMENT AND PAYMENT

Payment for the Contractor’s Programme shall be made at the rate set down in the priced Bill of
Quantities, Bill 1 General Requirements Item 010201Contractor’s Programme.

Failure to comply with written instructions to submit a programme, revised programme or any of
the other items mentioned in Section 01020 will result in a deduction for every week the
programme, revised programme or other item is not submitted. The deduction will be made from
the next payment certificate.
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1-1 DESCRIPTION

Throughout the execution of the Works, the Contractor shall, as a priority in all his operations,
ensure the safety of the public and of all persons directly or indirectly associated with the Works.

The requirements noted in this Specification supplement the requirements of the Conditions of
Contract.

COMPLIANCE WITH LEGISLATION

The Contractor shall comply with all safety and industrial health legislation including without
limitation, all applicable Rules and Regulations of the GYSBI and any other authorities having
jurisdiction.

The Contractor shall comply with all current laws and regulations, national or local related to, but
not limited to, the protection of the public and of public traffic, and the safety of the workforce.

SAFETY OF THE PUBLIC

The Contractor shall be responsible for the safety of the public passing through the site. All
excavations, plant or items of potential danger to the public must be barricaded and sign-posted to
the satisfaction of the Project Manager and the Contractor must provide sufficient watchpersons to
ensure the safety of the public at all times. All existing pedestrian routes shall be maintained in a
safe condition unless an alternative route is provided to the satisfaction of the Project Manager.
When a bridge is being rehabilitated the contractor must provide temporary bridge crossings for
pedestrians. Temporary slopes above or below the road must be of an angle and design to ensure
stability and safety, allowing for the materials involved.

SAFETY ON SITE

Throughout the course of the Works the Contractor shall be responsible for the safety of all persons
present on the site of the Works.

The Contractor shall ensure, so far as is reasonably practicable and to the satisfaction of
the Project Manager, the health, safety and welfare at work of his employees including those of his
sub-contractors and of all other persons on the Site. His responsibilities shall include:

1. the provision and maintenance of Constructional Plant and systems of work that are
lighted, safe and without risks to health;

2. the execution of suitable arrangements for ensuring safety and absence of risks to
health in connection with the use, handling, storage, transport and disposal of articles
and substances;

3. the provision of protective clothing and equipment including helmet, safety vest and
boots, first aid stations with such personnel and equipment as are necessary and such
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information, instruction, training and supervision as are necessary to ensure the health
and safety at work of all persons employed on the Works all in accordance with the
applicable Laws;

designation as Safety Officer of one of his senior staff who shall have specific
knowledge of safety regulations, and experience of safety precautions on similar works
and who shall advise on all matters affecting the safety of workmen and on measures
to be taken to promote such safety;

the provision and maintenance of access to all places on the Site in a condition that is
safe and without risk of injury;

the provision of adequate waterborne sanitation, refuse collection and disposal,
complying with all applicable Laws and Bye-laws and to the satisfaction of the Project
Manager, for all houses, offices, workshops, and laboratories erected on the site or
sites;

the provision of an adequate number of suitable latrines and other sanitary
arrangements at sites where work is in progress and the execution of appropriate
measures in consultation with the appropriate Public Health Authority to control within
the Site, mosquitoes, flies and pests including the application of suitable chemical to
breeding areas;

Reporting details of any accident to the Project Manager and to the Police if appropriate
as soon as possible after its occurrence.

SITE SAFETY MEETINGS

At least once per week during the execution of the Works, upon a date indicated by the Project
Manager, a site safety meeting will be held. It will be attended by the Project Manager’s
Representative, the Contractor’s Site Representative, the Contractor’s designated Safety as well as
Environmental Officer and such other members of their staffs as the Project Manager’s
Representative may require attend

Proceedings of the meeting will be minuted and any actions required to be taken will be carefully
recorded and marked in the minutes for action by specific parties

The meeting will review:

L.

Actions taken in accordance with the minutes of the previous months site safety meeting

2. Events since the previous site safety meeting having any bearing on safety
3. Events anticipated during the coming month having any bearing on safety

It is the purpose of the site safety meeting to identify and address all issues relating to site safety
and to ensure that such issues and the measures which are required to deal with them remain at the
forefront of the attention of the site staff.
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NOTIFICATION OF ACCIDENTS

The Contractor shall notify the Project Manager immediately when any accidents occur (whether
on-site or off-site) in which the Contractor, his personnel or Construction plant or those of his Sub-
contractors are directly or indirectly involved and which result in any injuries to people. Such
notification may be verbal initially but shall be followed by a comprehensive, written report within
24 hours of the occurrence of the incident.

ROAD SAFETY AND TRAFFIC CONTROL

The Contractor shall not undertake any operations on or adjacent to the public road without having
first notified the Project Manager and received approval for those operations. In seeking approval
he shall state clearly the details of all signage and traffic control measures he proposes to utilize
and the dates and times during which he will operate on or adjacent to the public road. Throughout
his operations he will ensure that the public road remains open and available for use in good
condition and that delays to traffic are minimized.

1-7-1  General Requirements

The Contractor shall keep existing roads open to traffic during construction operations but may
bypass traffic over a detour of equal standard when approved by the Project Manager. The
Contractor will be responsible for the cost of all diversions.

The Contractor shall keep roads and sidewalks affected by his operations free from soil and
material spillage and ensure that construction areas can accommodate traffic safely at all times.
The Contractor shall erect and maintain signs, barricades, and other traffic control devices as
may be required to guide traffic inside and outside work areas and as indicated by the Manual
on Uniform Traffic Control Devices, Part 6 — Temporary Traffic Control or as directed by the
Project Manager. The Contractor, without additional compensation, shall replace traffic control
devices that become lost, stolen, destroyed or deemed unacceptable while their use is required.

During non-working hours and following completion of a particular construction operation, all
warning signs, except those necessary for public safety, shall be removed. Retro-reflective and
painted surfaces on signs, barricades, and other devices shall be kept clean, in a good state of
repair and retain their retro-reflective ability at all times. Sizes, colours, messages and locations
shall all be to the approval of the Project Manager.

The Contractor shall take care at all times to ensure the convenience and safety of residents
along and adjacent to the road and any public highway affected by the Works. Access to
property adjacent to any work site shall be maintained at all times.

The Contractor shall be responsible for investigating and establishing the requirements for
traffic control and safety. This includes becoming familiar with existing traffic conditions, the
importance of maintaining traffic safety and minimizing traffic delay by co-operating with
pertinent traffic control agencies.
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1-7-2  Traffic Control Measures

To facilitate traffic movement and safety within and near work sites, the Contractor shall
supply, erect and maintain traffic signs, lights, barricades, cones and other material as necessary
or required by the Project Manager.

For the proper control of traffic as needed or when/where directed by the Project Manager, the
Contractor shall furnish and station competent flag persons whose sole duties shall consist of
directing the movement of traffic through or around the works.

In order to minimize disruption to traffic, the Contractor may enclose parts of the Site in a
temporary fence as necessary to provide a visual barrier between works areas and adjacent
traffic.

Traffic control devices shall be in accordance with North American standards, specifically
those defined in the current edition of the Manual of Uniform Traffic Control Devices
(MUNTCD), Part 6 — Temporary Traffic Control and the following specific requirements:

1. Sign Panels shall be orange with black legend unless otherwise specified.

2. Posts shall be of untreated softwood or other materials acceptable to the Project
Manager.

3. Signs shall be capable of remaining in position during normal traffic and wind
conditions.

4. Barricades and temporary fences shall be constructed of wood, metal or plastic and be
painted on the side facing traffic.

5. Cones shall be a minimum of 75 cm in height with a broadened base and capable of
withstanding impact without damage to the cones or vehicles. All cones shall be
orange/white in colour, highly visible, and capable of remaining in position during
normal traffic and wind conditions.

6. Warning lights (electrical, colour, flashing, double-sided) shall be as approved by the
Project Manager.

7. Traffic control devices shall be operated only when needed.
1-7-3  Number of Traffic Lanes

The Contractor is required to maintain a surface of equal standard to that of the original road
at all times in terms of width, curvature, gradient and riding quality and to arrange working
operations to achieve this. The Project Manager may approve an adequately signposted
temporary road detour when the Contractor can show that this would not cause undue delay to
traffic flows. With such approval, the Project Manager may specify the times when the reduced
capacity road may be used. If additional delay does occur, the Project Manager may withdraw
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the approval and in such cases, the Contractor will be required to re-establish the original road
standard within 48 hrs.

If reconstruction is necessary on a part of the road and a detour is not feasible the Contractor
may request that that part of the road be closed to Vehicular Traffic providing that all vehicles
have access to at least one lane of the exiting road. The contractor in his request will submit a
detailed work programme for the particular section under consideration and will also seek the
approval of the NDC. Should approval be granted the contractor will give affected residents a
minimum of 48 hrs notice prior to the closure of a section of the road. The Contractor will
complete the section to the wearing course i.e. DBST/ Surface dressing or Asphaltic concrete
during this period of time so as to minimise discomfort to road users.

1-7-4  Temporary Road Works

Before constructing any temporary road works, the Contractor shall make all necessary
arrangements, including payment if required, with the public authorities or landowners
concerned for the use of the land and shall obtain the approval of the Project Manager. All
temporary road works shall be constructed to the satisfaction of the Project Manager but the
Contractor shall be responsible for any damage done to or caused by the use of any such
temporary road works.

The Contractor shall submit for approval by the Project Manager, drawings giving full details
of such items as the proposed alignment, signing, lighting, profile, riding quality and duration
of the temporary road and the proposed maintenance arrangements.

The Contractor shall make all arrangements necessary to permit the passage along the road of
construction plant, materials and personnel belonging to any other contractors engaged in the
construction works. The Contractor shall furnish, maintain and remove upon completion, all
temporary road works and shall clean up and restore the land to the satisfaction of the Project
Manager.

MAINTAINING ROADWAYS DURING THE CONSTRUCTION WORK

The Contractor shall perform roadway maintenance as follows:

1. Construct and remove diversion roads and bridges as required by the Contract or as
instructed by the Project Manager;

2. Maintain intersections with trails, roads, streets, businesses, parking lots, residences,
garages, farms, and other features;

3. Maintain a dust-free road such that visibility and air quality are not affected and a
hazardous condition is not created;

4. Maintain all temporary or permanent road drainage systems to ensure the road does not
flood or leave standing water on the carriageway;
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Remove accumulations of soil and other material from the roadway;

Maintain the roadway, as well as all roads leading to the Contractor's
equipment/plant/materials yards, detours, and diversions in a safe and acceptable
condition. If corrective action is requested and the corrective action is not taken
immediately, the condition may be corrected and the cost of the corrective action deducted
from monies due the Contractor;

Be responsible for dealing with any vehicular accidents or incidents within the Site or
related to his construction works, under the supervision of the Project Manager and/or in
co-operation with official authorities in an emergency situation, as required. The
Contractor shall also be responsible for the removal and clearance of vehicles and debris
from the road in order to allow the free flow of traffic.

MAINTAINING ROADWAYS DURING NON-WORK PERIODS

The Contractor shall maintain roadways and traffic control for public traffic during all periods when
work is not in progress.

LIMITATIONS ON CONSTRUCTION OPERATIONS

When the roadway is open to public traffic, restrict operations as follows:

1.

2.

Operate equipment in the direction of traffic, where practical.

For shoulder drop-offs in excess of 50 millimetres, provide ‘Low Shoulder’ warning signs.
For shoulder drop-offs in excess of 100 millimetres, provide a 1:3 fillet with “Low
Shoulder’s warning signs”. Complete the construction of shoulders adjacent to traffic lanes
to the same elevation within 14 days.

Provide minimum lane widths of 3.0 metres. Use barricades, drums, or other acceptable
devices to delineate traffic lanes through areas where the edge of pavement or intended
path has been obliterated by construction operations.

Locate staging areas at least 10 metres from the travelled way or behind acceptable traffic
barriers. Obtain approval of the location and access to staging areas. Store unused traffic
control devices at staging areas.

Park equipment at least 10 metres from the travelled way or behind acceptable traffic
barriers.

Provide parking areas for employees' personal vehicles in approved areas.

Provide two-way radio communications between flaggers and also between flaggers and
pilot cars unless flaggers are able to see each other and communicate. Make radio
equipment available to the Project Manager as necessary.
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8. Where switching traffic to a completed lane, provide adequate personnel and equipment to
set or relocate traffic control devices.

9. Limit construction-caused delays to public traffic to a maximum of 30 minutes per passage
through the project.

10. Maintain existing guardrails, barriers, and bridge railings until removal is necessary for
construction. Use a temporary barrier or appropriate channelling devices while the
guardrails and bridge rails are absent. Install permanent barriers, guardrails, and bridge
rails as soon as possible to minimize risk to the public.

NIGHT TIME OPERATIONS

The Contractor shall perform construction operations during the hours of daylight (2 hour after
sunrise to 2 hour before sunset).

Where night operations are permitted, the Contractor shall submit a night lighting system for
approval of the Project Manager which shall include the light types, locations and the manner in
which the lights will be moved. The Contractor shall submit the proposed system at least 14 days
before use and use an independent source other than vehicle headlights.
The Contractor shall:
1. Submit details of the proposed type of lighting system to the Project Manager for approval.
2. Provide and install the approved system to illuminate the entire work area.
3. Position the lights so they do not shine directly at motorists travelling from any direction.
4. If the operation is moving, move the lighting with the operation.
5. Provide lighting at each flagger location.
6. Equip all vehicles with an exterior flashing yellow dome light.

TRAFFIC AND SAFETY SUPERVISOR

The Contractor shall:
1. Provide a traffic and safety supervisor.
2. Not designate the superintendent as the traffic safety supervisor.

3. Provide the traffic safety supervisor's name, address and 24 hour telephone number(s) at
the Preconstruction Meeting.
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4. At all times during the contract, including periods of suspensions and work stoppages,
perform all of the following:

Coordinate traffic control operations, including those of subcontractors and suppliers.
Ensure the condition, position, and applicability of traffic control devices in use.
Immediately correct traffic control deficiencies.

Coordinate traffic control maintenance operations with the Project Manager.

Ensure unused traffic control devices are properly handled and stored.

Conduct weekly traffic safety meetings for construction workers and invite the Project
Manager’s Representative to these weekly meetings.

e Provide a weekly certification that inspections and reviews were conducted and that
the traffic control devices meet contract requirements. Include the number and types
of devices in use. Report with the weekly certification, all changes or corrective
actions taken to ensure the safe passage of public traffic through the project.

TRAFFIC OVER COMPLETED PAVEMENT LAYERS

The Contractor's traffic including that for hauling materials over structures or pavement layers of
an uncompleted road shall, in so far as is possible, and in addition to other restrictions specified
elsewhere, be limited to a minimum by planning of the sequence of operation and the use of
construction roads and diversions.

The Contractor's traffic over structures or the completed road will be restricted to the maximum
axle load permitted in terms of statutory provisions. Any damage to structures or completed layers
caused by the Contractor's traffic shall be repaired at his own cost.

HAUL ROADS

The Contractor shall submit to the Project Manager for approval full details of any haul construction
roads he proposes to build. Such details shall be submitted well in advance in order to afford the
Project Manager sufficient time to investigate their implications. Haul roads may not be built
without the Project Manager’s prior approval, and shall be kept to a minimum, particularly in areas
where their impact on the environment may be serious.

ASSISTANCE TO THE PROJECT MANAGER

The Contractor shall provide full co-operation and assistance in all safety, environmental control
aspects to be carried out by the Project Manager or Employer.

MEASUREMENT AND PAYMENT
Payment for Safety, Traffic Management and Traffic Control shall be made at the rate set down in

the priced Bill of Quantities, Bill 1, General Requirements, Item 010301, Safety, and Bill Item 7,
Item 010301 Traffic Management and Control
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The cost of complying with the Specification in respect of all requirements related to the
Contractor’s safety, industrial health and traffic control organization and program shall be deemed
to be included within the rates for the works and within the Item for Safety, Traffic Management
and Control in Division 1 of the Bill of Quantities. This item shall include the cost of the provision
of all necessary equipment, appurtenances and personnel for compliance with the requirements of
the Contract Documents and this Specification in respect of Safety and Traffic Control.
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DESCRIPTION

This Section covers the construction and maintenance of the necessary diversions and detours,
barricades and signs and everything necessary for the safe and easy passage of all public traffic
during the construction and maintenance periods, as well as the obliteration of diversions as they
become redundant.

GENERAL REQUIREMENTS

1 Handing over the Site

The Site will be handed over to the Contractor in the lengths and sequence specified in the
Contract. Where no other provision is made in the Contract, the Contractor will be given
possession of the Site in sections in accordance with the approved Program, sufficiently ahead
of road construction works to enable diversions to be constructed in good time and to the
Project Manager's satisfaction.

Providing diversions

Except where the existing road is to remain in use for through traffic, the Contractor shall
provide, construct or put in order such diversions as may be provided for deviating traffic from
such sections of the road as are handed over to him.

Passage of public traffic

The Contractor shall be responsible for the safe and easy passage of public traffic past or over
sections of roads of which he has occupation. The Contractor shall at all times in all his
operations and in using his construction equipment take the necessary care to protect the public
and to facilitate the flow of traffic.

Further, the passage of public traffic on sections of a road may be allowed prior to the
completion certificate where this is clearly in the interest of the public and the traffic can be
accommodated on the road surface in a safe manner without damage to structures or pavement
layers and without undue disruption of the Contractor's work. The Contractor shall be
responsible for the control of public traffic over such sections, including temporary traffic
control facilities. Traffic control devices shall be in accordance with North American standards,
specifically those defined in the current edition of the Manual of Uniform Traffic Control
Devices (MUTCD), Part 6 — Temporary Traffic Control

Minimum vertical clearance

The minimum vertical clearance over any section of a diversion shall be 5 m.
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Property and survey beacons

Where possible, diversions shall be constructed so as not to damage or displace property
boundaries or trigonometric/permanent survey markers. In exceptional cases where this is not
possible, the Contractor shall notify the Project Manager in good time so that he may arrange
to have them suitably referenced before they are displaced.

Access to properties

The Contractor shall also provide and grant access to persons whose properties fall within or
adjoin the area over which he is working, and in this respect the Contractor’s attention is drawn
to the Conditions of Contract.

Approval of diversions

The need for details concerning all diversions shall be approved by the Project Manager before
the construction of such diversions commences, and the Contractor shall satisfy himself before
bidding that he can make arrangements in respect of any diversions as may be necessary for
the safe and convenient passage of traffic.

Temporary Works

The diversions provided by the Contractor shall include the construction of temporary gates,
grid gate, fences, drainage works and other incidentals considered by the Project Manager to
be necessary.

Public services

The Contractor, in cooperation with the Project Manager, shall make arrangements for all
public services such as power lines, telephone lines, water mains, etc, to be moved where
required for the construction of diversions and he shall be solely responsible for the safety of
such services. No payment will be made for any additional expenses caused by delays in
moving such services. Where the moving of services is not required, the Contractor shall
clearly indicate where such services cross the diversion so that these points will be clearly
visible to the operating staff.

TEMPORARY TRAFFIC CONTROL FACILITIES

1 Programme for control of traffic.

Following the award of the Contract, the Contractor shall submit to the Project Manager a
detailed Traffic Control Plan. Such Plan shall be approved by the Project Manager before the
Contractor commences work, and shall show amongst other things the method of protection of
the public and give details of the hours of operation, location, types and numbers of traffic
safety devices, barricades, warning signs, flagmen and the like. The Traffic Control Plan shall
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be in accordance with and complementary to the approved Programme submitted under Section
01020 above.

In the preparation of this Traffic Control Plan, the Contractor should take into consideration
the following:

1. The Contractor shall conduct his operation in such a manner that no greater
length or amount of work is undertaken than he can carry out efficiently having
due regards to the rights and convenience of the public.

2. Ifthe Contractor proposes a road closure he shall provide an alternative routing
of the traffic, which must be approved by the Project Manager.

3. No revisions shall be made to the approved Traffic Control Plan without the
prior written permission of the Project Manager, and the Contractor shall allow
14 days for the Project Manager to review any request for a revision of the
Traffic Control Plan.

4. The Traffic Control Plan shall conform in all respects with the requirements
of the Specification.

Traffic control devices

Traffic control devices involve, but are not restricted to, the use of flagmen, traffic lights,
portable STOP and GO signs or STOP and SLOW signs, and all temporary traffic management
signs, whichever may be the most suitable methods under prevailing circumstances. The traffic
control devices and all temporary traffic control signs should conform to standard international
signage complying with North American standards, specifically those defined in the current
edition of the Manual of Uniform Traffic Control Devices (MUTCD), Part 6 — Temporary
Traffic Control.

The type of construction, spacing and placement of traffic control facilities shall be in
accordance with the prescriptions and recommendation of the standard international signage to
the agreement of the Project Manager. The Contractor shall present suitable proposals for the
approval of the Project Manager. The various traffic control facilities which may be required
are the following, or as directed by the Project Manager:

1. Road signs and barricades

Road signs shall comply with the requirements of Section 07010.

2. Channelization devices and barricades
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Channelization devices shall include cones, delineators and drums. Barricades
include barrier lattices, movable barricades or other types approved by the
Project Manager.

Steel drums shall be cut, painted in black and white stripes and provided with
reflective tape strips. Drums shall be kept in position with ballast of sand or
soil. Stones shall not be used for this purpose. Drums shall be maintained in
a clean and serviceable condition.

3. Barriers

Barriers for preventing vehicles from leaving the permitted lanes may consist
of guardrails on both sides of steel drums for separating two opposite traffic
streams, movable concrete barriers (New Jersey type), or ordinary guardrails
which comply with the provision of Section 06030.

4. Warning devices and traffic lights

Warning devices consist of amber flicker lights. Traffic lights shall be
operated automatically, by radio or manually in a proper manner by adequately
trained staff.

5. Road markings

Road markings, as specified in Section 07020, may be required on sealed
surfaces and will include road marking studs wherever necessary. The road
markings shall be made in accordance with the provisions of Section 07020.
Any painted road markings which no longer apply shall be removed or over
painted with black road paint. Road marking studs shall be removed
completely.

Passage and control of traffic

It is an intention of the Contract that public traffic should be able to pass along the road to be
reconstructed/rehabilitated including bridges at all times during construction and in all weather.
For this purpose, the Contractor will be required to order his work etc. in such a way as to
assure that a single lane at least 3.25m wide is available for public traffic at all times and he
shall provide sufficient pilot cars and drivers, competent flagmen and the like to control and
regulate the flow of traffic under one-way traffic operations.

The frequency and duration of delays to traffic while passing through, over or across the Works,
shall be kept to a minimum. They shall, in no case exceed half an hour and should normally
be less than 20 minutes. Any method of working which requires road closures in excess of 30
minutes shall be the subject of 48 hours prior notice to an agreement of the Project Manager,
who may refuse to allow such closure in default of due notice.

52



DIVISION 01 —General Temporary Diversions For Traffic - Section 01035

The Contractor shall take particular care when passing traffic through his Works that all
excavations and other hazards are properly protected with barriers and are illuminated at night.

CONSTRUCTION OF DIVERSIONS

1 General

Where it is not preferable to pass traffic through the Works, the Contractor will, upon previous
approval of the Project Manager, be allowed to construct and maintain diversions provided that
such diversions are passable to traffic at all times.

The length of the diversions shall be of the shortest practical length having regard to gradient
and obstruction and shall be sited as agreed between the Project Manager and the Contractor.

Where required in the Specification or by the Project Manager, temporary diversions shall be
provided with bituminous surfacing in accordance with the requirements of Division 04,
Pavement or as may be prescribed by the Project Manager.

Widths, Gradient, Camber

For the diversion of an existing road, the carriageway width of the temporary road shall be the
width of the existing carriageway or 6.0m whichever is the less. If wider diversions are
required, such widths shall be specified in the Specification or on the Drawings.

For the diversion of a minor public road or a private road, the width of the temporary
carriageway shall be the same as the existing carriageway, or such lesser width as agreed by
the Project Manager.

Where in the opinion of the Project Manager, it is impracticable to provide a two-lane diversion,
a single lane carriageway not less than 3.0 m wide with traffic control and passing places shall
be provided.

The verges of the diversion shall be cleared and maintained clear for a width of at least 1.5 m
beyond the edge of the carriageway or such lesser width as the Project Manager may agree.

The temporary traffic diversions shall have a minimum horizontal radius of 30 meters and a
maximum gradient of 8 percent unless otherwise agreed to by the Project Manager in
exceptional cases. Any acute intersection of gradient shall be properly graded to a smooth
vertical curve, to the satisfaction of the Project Manager.

TEMPORARY DRAINAGE WORKS

1 General

Temporary ditches and culverts of adequate size and strength shall be provided alongside and
under the temporary road to the satisfaction of the Project Manager.

The Contractor shall construct the necessary temporary drainage works such as side drains,
catch water drains, miter drains, culverts, etc. to deal adequately with surface run- off. The
temporary culverts of adequate type and size shall be installed on existing drainage channels
wherever required by the Project Manager. Any suitable prefabricated culverts salvaged from
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an existing road or an abandoned diversion may be re- used if in a good condition and approved
by the Project Manager.

Temporary bridges

Where it is necessary to construct a diversion to permit construction of a new bridge the
Contractor shall provide and maintain a temporary bridge over the waterway. The minimum
clear width of a temporary bridge shall be 3.5 m and the strength shall be adequate for normal
road vehicles. The bridge design and specification shall be approved by the Project Manager
before construction is commenced.

EARTHWORKS AND EXISTING ROADS USED AS DIVERSIONS

The Contractor shall shape and grade the diversions and shall make full use of all material that can
be obtained from alongside the diversion, from side cuts or from the immediate vicinity. If an
adequate quantity of material cannot be obtained in this manner, he shall import material from other
sources. The Contractor shall also perform the necessary clearing and grubbing, including the
removal of all trees and stumps. Where the sub grade is not sufficiently dense in its natural state,
it shall be given three roller passes compaction as specified in Division 02, Site and Earthworks,
prior to the construction of the earthworks.

All material shall be watered, mixed and compacted with suitable compaction equipment to give
sufficient density to the material so that it will be capable of carrying traffic without undue wear or
distress. The adequacy of this compaction shall bea density not less than 95% of the maximum
density as determined by ASTM D1557-12

PAVED SURFACING OF DIVERSION ROUTES

The diversions shall be provided with a bituminous wearing course and shall be of a suitable road
construction approved by the Project Manager.

The Contractor shall construct a paved surface capable of carrying high volumes of all vehicle
groups which shall be traveling at a reduced speed of 30km/hr without causing undue wear and
tear.

ASSISTANCE TO THE PUBLIC

The Contractor shall be responsible for safely maintaining and directing traffic through or around
any part of the Works included in the Contract, with the maximum practical convenience, for the
full twenty four hours of each day.

The Contractor shall render to the public all possible assistance when they are passing over roads

maintained by him and over minor, private or temporary roads or bridges when used as diversion
or when passing through the Works.
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Whenever the Contractor’s operations create a condition hazardous to traffic or to the public, he
shall provide, erect and maintain such fences, barricades, lights, signs and other services, as are
necessary to prevent accidents or damage or injury to the public.

The Contractor shall also train and provide such guards and flagmen as are necessary to give
adequate warning to traffic or to the public of any dangerous conditions that might be encountered
and shall provide prompt assistance to any vehicle experiencing difficulty in passing over the
Works under construction, or through any diversions or roads maintained by the Contractor, if
necessary by providing a towing vehicle, labour and tow rope to assist such vehicles.

Should the Contractor appear to be neglectful or negligent in providing warning and protective
measures, as above provided, the Project Manager may direct attention to the existence of hazard,
and the necessary warning and protective measures shall be provided and installed at the
Contractor’s expense. Should the Project Manager point out the inadequacy of warning and
protective measures, such action on the part of the Project Manager shall not relieve the Contractor
from responsibility for public safety or relieve him of his obligation to provide and pay for these
devices.

USE OF MINOR PRIVATE ROADS AS DIVERSION

Where agreed by the Project Manager that the Contractor may use a minor or private road as a
diversion, the Contractor shall be entirely responsible for negotiation with and obtaining the prior
consent of the authorities and owners, and shall pay for any additional maintenance costs or shall
if necessary, himself maintain the minor road for the period it is used as a diversion, and reinstate
the road afterwards to the satisfaction of the authority or owner, and shall compensate the authority
or owner for any damage arising out of the use of the road as a diversion.

The standard of such minor or private road when used as a diversion shall be constructed at the
same standards as a temporary road and if necessary the Contractor shall, at his own expense
improve the road to bring it to this standard before it is used as a diversion, and shall maintain it to
that standard while it is used as diversion.

The length of the diversion shall not be excessive and shall be kept as short as practicable. Any
part of the diversion shall generally not exceed twice the un-deviated length of the corresponding
part of the original road, while the total route distance via all diversions shall not exceed that via
the original road by more than 25%.

RIDING QUALITY & MAINTENANCE OF DIVERSIONS

The surface of all diversions shall be maintained smooth, free from ruts and potholes and loose
material and shall be graded as required.

Where existing roads are to be used as diversions, the Contractor shall after consultation with the
Owner or Authority having control of such road, carry out any improvements, repairs, alterations
or additions to such roads as may be required to bring them to a condition suitable for traffic and
to the satisfaction of the Project Manager.
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All diversions and existing roads used as diversion shall be maintained by the Contractor in a safe
trafficable condition. The roads and diversions shall be maintained to provide a smooth riding
surface at all times. All potholes shall be repaired immediately.

The Contractor shall also ensure all diversions are maintained free of debris and excessive dust by
conducting regular road cleaning and the application of water or other appropriate suppressants
deemed acceptable by the Project Manager. All drainage works shall be maintained in a good
working order.

Diversions shall be maintained to a standard that generally allows for increased volumes of traffic
created by imposing a restricted speed of 30 km/h for all vehicular groups.

SIGNS, BARRIERS & TEMPORARY FENCING, GATES & GRID GATES

The Contractor shall be responsible for the provision, erection, maintenance and removal of all
temporary signs and barriers necessary for safety and convenience, to pass traffic not only upon the
existing road to be constructed or realigned and such temporary roads or bridges as he may
construct, but also on all minor and private roads off the site of the Works which are used as
diversions.

Temporary “Diversion Ahead” signs shall be erected before any road junction and a “Diverted
Traffic” sign shall be erected at the junction of the diversion route and other minor roads where
there is any possibility of the diverted traffic mistaking the route of the diversion, and there shall
be mounted on the same posts, a sign bearing the inscription “Diversion Ahead” or “Diversion”.

In addition, any hazard such as a narrow bridge, sharp bend, etc. occurring on the diversion shall
be marked by the Contractor with the appropriate sign, if the existing sign is inadequate or none
existent. All sharp bends and all places where the shoulder is higher than 2.0 m above the natural
ground shall be marked with painted posts.

Where ordered by the Project Manager or specified on the Drawings or in the Specification, the
Contractor shall make his own arrangements for providing either new fencing and gates or moving
and subsequently reinstating existing fencing and gates in accordance with the provisions of Section
607 of the AASHTO Guide Specifications for Highways Construction 2008.

TRAFFIC WHERE THE ROAD IS CONSTRUCTED IN HALF WIDTHS

Whereby for reasons of difficult terrain or for any other reason, the construction of diversions is
not feasible, the Contractor shall obtain the written approval of the Project Manager, to construct
the road in half widths to allow traffic to use that half of the road not under construction. The
length of the half width construction shall be kept to a minimum, with provision of traffic control
to allow the traffic travelling in opposite directions to pass at frequent intervals.

The length of half width construction, where the other roadway lane is open to one-way traffic only,
shall be restricted to 1 km in length. Traffic control for short sections of maximum 250 m in length
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of one way traffic may be controlled by qualified flagmen and portable STOP and GO signs. Traffic
lights shall be used for longer sections unless otherwise agreed to by the Project Manager.

The Contractor shall arrange his work so as to allow traffic to have free one way access to at least
half the width of the roadway at all times during the Construction period. He shall maintain that
half of the road, which is being used for traffic for the time being, free from corrugations, to the
satisfaction of the Project Manager

Should the road be not in a safe trafficable condition for two way traffic over the entire width at
the end of each day’s work the Contractor shall provide adequate flagmen, signs, traffic lights,
barricades, light and the necessary staff at his own cost to ensure a free flow of traffic alternatively
in each direction through the entire period when the roadway is open to one way traffic only.

THE USE OF DIVERSIONS BY THE CONTRACTOR

Where the Contractor constructs haul or construction roads for accommodating construction traffic,
he shall construct and maintain them at his own cost and in accordance with details previously
agreed with the Project Manager, in writing. Such roads shall be obliterated and their surfaces
properly reinstated when no longer required, all at the Contractor’s own cost.

The Contractor shall have the right to use public roads, including diversions open to public traffic,
but where his own traffic causes excessive damage or wear to such roads or constitutes a condition
hazardous to public traffic, the Project Manager shall have the right to regulate his traffic over such
diversions and require the Contractor to provide at his own cost, such maintenance as in the Project
Manager’s opinion will be necessary.

OBLITERATION OF DIVERSIONS

When traffic is routed permanently onto the new road following the completion of construction,
the diversions which are no longer required and, unless otherwise instructed by the Project
Manager, such sections of obsolete roads and road marking as instructed by the Project Manager
shall be obliterated in accordance with Section 202 of the AASHTO Guide Specifications for
Highways Construction 2008.

MEASUREMENT AND PAYMENT

The cost of complying with the Specification in respect of all requirements related to all temporary
traffic diversions shall include the cost of the provision of all necessary equipment, appurtenances
and personnel for compliance with the requirements of the Contract Documents and this
Specification in respect of Temporary Diversions for Traffic.

Payment for Temporary Diversions for Traffic shall be made at the rate set down in the priced Bill
of Quantities, Bill 1, General Requirements, Item 010351, Temporary Diversions
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1-1 DESCRIPTION

This Section describes the requirements to establish, implement and maintain a Project Quality
Plan for the Contract.

The Contractor is responsible for quality control of all construction, materials, manufacturing and
installations comprising the Works. The Contractor shall establish and maintain an effective quality
control organization and system. The System shall be adequate to cover all operations and shall be
keyed to the approved Method statements.

The system shall consist of plans, procedures and the staffing needed to produce an end product
that complies with the overall Contract requirements. The program shall cover all operations
including on-site and off-site production or fabrication, material sampling, testing, inspection and
management control to ensure that work conforms to the Contract Documents.

CONTRACTOR’S PROJECT QUALITY PLAN (PQP)

1 General

The Contractor shall furnish for review, comment and approval by the Employer’s
Representative, within 21 days of receipt of the Notice of Award a detailed Project Quality
Plan (PQP). The PQP is the means by which the Contractor assures himself and the Employer
that the services and work supplied comply with the specific requirements of the Contract.
Construction will be allowed to begin only after acceptance of the PQP or of an interim plan
applicable to a particular section of work.

Work to be done outside of the defined items included in any such interim plan will not be
permitted to begin until receiving the Employer’s Representative’s concurrence of a PQP
amendment or a further interim plan containing the additional features of work contemplated.

Content

The PQP shall include as a minimum, the following to cover all construction operations, both
on-site and off-site and work by Subcontractors, fabricators, suppliers etc.

e A description of the quality control organization including a chart showing
lines of authority and numbers of appointed QC staff that will carry out the
inspections for the Works. The staff shall include a Construction Quality
Control Manager who shall report to an executive of the Contractor’s
organization.

e The name, qualifications (in resume format), duties, responsibilities and
authorities of each person assigned to the Quality Control Organization.

e A copy of the letter of appointment of Construction Quality Control Manager
(signed by an authorized official of the firm) that describes the responsibilities
and delegates sufficient authority to adequately perform the functions of the
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QC Manager. This shall include the authority to stop work that is not in
compliance with the Contract Documents and to direct the removal of any
nonconforming work done by the Contractor.

e The QC Manager shall issue letters of direction to any other Quality Control
representatives  outlining their respective duties, authorities and
responsibilities. Copies of these letters will also be furnished to the
Employer’s Representative.

e Procedures for scheduling, reviewing, certifying, and managing submittals,
including those of Subcontractors, off-site fabricators, suppliers etc.

e Control, verification and acceptance testing procedures for each specific test
to include the test name, specification paragraph requiring test, feature of work
to be tested, test frequency and person responsible for the test. Also,
identification of the laboratory or testing service that will perform the test.

e Procedures for inspection of the works including approvals for acceptance of
work, acceptance testing and documentation.

e Procedures for tracking construction deficiencies from identification through
acceptable corrective action. These procedures will enable verification that
deficiencies have been corrected.

e Reporting procedures, including proposed reporting formats and samples of
proposed quality control records, testing forms and reporting forms.

Approval by the Employer’s Representative

The Employer’s Representative’s shall approve the Contractor’s QCP prior to the start of
construction. Approval is conditional and will be predicated on satisfactory performance during
the construction effort. The Employer’s Representative reserves the right to require the
Contractor to make changes to the QC plan, organization and operations thereof including
substitution of personnel as necessary in order to obtain the necessary quality. The Employer’s
Representative may also instruct the Contractor to carry out an internal or independent audit.

Notification of Changes

After acceptance of the QCP, the Contractor shall notify the Employer’s Representative in
writing a minimum of 7 calendar days prior to any proposed change. Changes are subject to
the approval of the Employer’s Representative.

QCP COORDINATION MEETING

Before start of construction and prior to approval by the Employer’s Representative of the Quality
Control Plan, the Contractor and the QC Manager shall meet with the Employer’s Representative
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to discuss the quality control system. During the meeting, a mutual understanding of the system
details shall be developed, including the forms for recording the QC operations, control activities,
testing, administration of the system for both on-site and off-site work and the interrelationship of
the Contractor’s management with the Employer’s Representative’s QA requirements. Minutes of
the meeting shall be prepared and signed by the Contractor’s QC Manager, the Contractor’s Project
Manager and the Employer’s Representative. The minutes shall become a part of the Contract file.

There may be occasions when subsequent conferences will be called by either party to reconfirm
mutual understandings and/or address deficiencies in the QC system that may require corrective
action by the Contractor.

CONTRACTORS QUALITY CONTROL ORGANIZATION

Quality Control (QC) Manager

The Contractor shall identify an individual within the organization who shall be responsible for
overall management of QC operations and have the authority to act in all QC matters on behalf
of the Contractor. The QC Manager shall be a qualified Project Manager with a minimum of
10 years of design and/or construction experience on work similar in type. The QC Manager
shall be assigned no other duties. The QC Manager shall be on the site at all times during
construction and will be employed by the Contractor.

An alternate to the QC Manager will be identified in the plan to serve in the event of the QC
Manager’s absence. The period of absence may not exceed 2 weeks at any one time and not
more than 30 work days during a calendar year. The requirements for the alternate will be the
same as for the designated QC Manager.

The QC Manager shall report directly to an executive of the Contractor’s organization and have
equivalent authority and status as the Contractor’s Project Manager. He shall have the
responsibility and authority to override the Contractor’s Project Manager on all aspects relating
to the quality and Quality Control of the Works including the responsibility and authority to
stop work which is not in compliance with the Contract and to direct the removal of non-
conforming work placed or installed by the Contractor and/or his Sub-Contractors and/or
agent(s).

OC Staff

The only responsibility that any member of the Contractor’s Quality Control team can have in
the Contract is Quality Control. It is intended that there be a separation of the QC from the
production efforts. If the Employer’s Representative determines that the QC Manager or any
of his support personnel do not meet the QCP stipulations of the Contract, or if they are
engaging in the production work associated with the Contract, the Employer’s Representative
may in writing, require the Contractor to remove such personnel from the Site.

The staff must be of sufficient size to ensure adequate QC coverage of all work phases, work
shifts and work crews involved in the construction. All QC staff must be fully qualified by
experience and technical training to perform their assigned responsibilities. The QCP will
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clearly state the duties and responsibilities of each staff member as well as their experience,
training and technical education.

Organizational Changes

The Contractor shall obtain the Employer’s Representative’s approval before replacing any
member of the QC staff. Requests for approval shall include the sanction of the Quality Control
Manager as well as the names, qualifications, duties, and responsibilities of each proposed
replacement.

QC DOCUMENTATION

The QC Manager’s office shall maintain current records of quality control operations, activities
and tests performed, including the work of Subcontractors and suppliers. These records shall be
on a daily report form acceptable to the Employer’s Representative and shall include factual
evidence that required quality control activities and/or tests have been performed, including but not
limited to the following:

o  Work performed each day, giving location, description and by whom, type and number
of control activities and tests involved.

e Results of control activities or tests.
e Deficiencies noted along with proposed remedial action or corrective action.

e Control activities performed with results and references to Specifications and/or other
contractual requirements.

QC TESTS AND TESTING

1 General

Certain requirements and limit values are laid down in the Specifications in regard to the
properties of materials and workmanship to be supplied. Tests shall be conducted and
measurements taken for controlling the relevant properties of the workmanship and materials
supplied, and the results of such tests and measurements shall be assessed on the basis of the
prescribed criteria for compliance with the specified requirements.

Wherever possible, acceptance criteria shall be determined by way of statistical principles
described in this Section. Wherever impracticable and where no statistical judgment criteria
have been prescribed, the specified requirements and limit values shall be fully complied with.

Despite acceptance of those properties judged by these statistical methods, the materials or
work submitted will be rejected when other properties (which are not controlled by statistical
methods) fail to comply with the requirements of the Specifications, or where there are other
causes for rejection such as obviously defective workmanship or excessively variable
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properties, visible signs of poor workmanship, and similar considerations which constitute
sufficient grounds for rejecting the work without any further testing.

The Project Manager shall be entitled to assess separately any specified portion of a lot if, in
his opinion, it exhibits significant deviations as compared with the remainder of the lot.

In order not to change the Contractor’s or the Employer’s risks, the statistical judgment plans
shall be strictly adhered to in all cases where they are used, and decisions based on these plans
shall not be altered. It shall be a various statistical judgment plans be accepted and that the
validity of the decisions made on the basis of these judgment plans cannot be disputed on the
grounds of statistical theory or a specified or implied producer’s risk, or on the grounds of
unjust enrichment.

Standards

All tests shall be conducted in accordance with the standard methods specified in the following,
in order of precedence unless otherwise stated in the text:

o The Specifications of the American Association of State Highway and Transportation
Officials (abbreviated as AASHTO).

e The Specifications of the American Society for Testing and Materials (abbreviated as
ASTM).

e British Standards Institute Specifications (abbreviated as BS).

In addition to the above standard methods of testing, standard specifications or test methods of
other bodies may also be referred to in these Specifications, or test methods may be described
where no acceptable standard methods exist.

Testing Procedures

The Contractor shall perform tests specified or required to verify that control measures are
adequate to provide a product that conforms to Contract and Specification requirements.
Testing includes operation and/or acceptance tests as necessary. The Contractor shall procure
the services of an approved Independent Testing Laboratory at the project site and a list of tests
to be performed shall be furnished as a part of the QCP. The list shall give the test name,
frequency, specification paragraph containing the test requirements, the personnel and
laboratory responsible for each type of test and an estimate of the number of tests required.

The Contractor shall perform the following activities and record and provide the following data
for approval by the Quality Control Manager and the Employer’s Representative:

e Verify that testing procedures comply with Contract requirements.

e Verify that facilities and testing equipment are available and comply with testing
standards.

e Check that test instrument calibration data meets certified standards.

e Verify that recording forms and the test identification control number system,
including all of the test documentation requirements, have been prepared.
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Results of all tests taken, both passing and failing tests, will be recorded on the Quality Control
report for the date taken. Specification paragraph references, test locations and the sequential
control number identifying the individual test must be given. Actual test reports may be
submitted later, if allowed by the Employer’s Representative, with a reference to the test
number and date taken.

All information relating to tests performed by an off-site or commercial test facility will be
provided directly to the Employer’s Representative.

Failure to submit timely test reports, as stated, may result in removal of related work performed
and/or disapproval of the test facility.

Independent Testing Laboratory

The terms “testing laboratory”, “laboratory”, “Contractor’s laboratory” or “independent
laboratory” are interchangeable and are defined as an independent entity engaged by the
Contractor to perform inspections and tests of the work done at the project site or elsewhere
and to report the test results.

The Contractor shall procure and provide the services of a testing laboratory. The Contractor’s
proposed testing laboratory shall be noted in the Quality Control Plan, as well as necessary
information and data to evaluate the laboratory’s qualifications and proposed personnel to be
assigned to the Works. The laboratory shall maintain and operate facilities on site for the
duration of the construction activities of the Works to accomplish all on-site testing.

The laboratory shall be fully stocked with all necessary equipment, two original copies (one
copy to be retained by the employer) of all specified test standards and procedures and trained
personnel to properly conduct all on-site testing in accordance with specified and appropriate
materials testing procedures. It shall meet appropriate criteria detailed in ASTM E329-20,
ASTM C1077-17, ASTM D3666-16, ASTM D3740-19, and ASTM E543-15. The laboratory
shall be established sufficiently in advance of the start of works to ensure all contract
requirements are met.

In the Contractor’s QCP, all planned ’on-site’ testing by the laboratory shall be noted as well
as any testing the Contractor proposes to be accomplished ‘off-site’ by the laboratory or other
laboratories.

A complete listing of the proposed on-site testing equipment and available off-site testing
equipment of the appointed laboratory (clearly referenced to the Specification Clauses and
other Contract Documents) shall be noted in the Contractor’s QCP.

The on-site laboratory facilities will be a part of the Construction QC operation and will work
independently but under the jurisdiction of the Quality Control Manager.

Capability of Testing Laboratories
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The Employer’s Representative reserves the right to check laboratory equipment in the
proposed laboratory for compliance with the standards set forth in the Contract Documents and
Specifications and to check the laboratory’s technicians testing procedures and techniques.

Use of Laboratory Facilities

The Employer’s Representative shall at all times have full access to the Contractor’s laboratory
and laboratory records.

The Project Manager shall have full access to the Works for the purpose of taking additional
samples. The Contractor shall render any assistance necessary for taking the samples and shall
be responsible for reinstatement of pavement layers or other structures at the positions where
the samples have been taken.

Approval

Where the Contractor is required in the Specification to submit samples of materials or mixtures
to the Project Manager for approval prior to their being used in the Works, the use of these
materials or mixtures without the Project Manager’s written approval shall constitute default
on the part of the Contractor, who shall be liable for the consequence of such default. All
samples shall be submitted in sufficient time for proper testing by the independent testing
laboratory.

The Project Manager’s approval of any materials or mixtures shall in no way relieve the
contractor of his obligation to provide materials, mixtures and workmanship which comply
with the Specifications.

Any material that appears inconsistent with similar approved material being produced shall be
sampled and tested and shall be subject to a new approval process, unless such material is
voluntarily removed or replaced or corrected.

SAMPLING

1 General

A material sampling schedule noting time and frequency of testing and sampling of all
materials shall be fully detailed in the Contractor’s approved QCP.

Sampling Procedure

Definitions

For the purposes of this Section the following words and symbols shall have the following
meanings:

e Lot - A lot is a sizeable portion of work or quantity of material which is assessed as a
unit for the purposes of quality control, and selected to represent material or work
produced by essentially the same process and from essentially the same materials.
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n..n

e Random sample - A random sample is a group of "n" test measurements at "'n" separate
test positions or on "n" sample portions obtained from the lot in an unbiased manner.
Random sampling shall mean stratified random sampling, unless inconsistent with the

context.

e Sample mean (Xn) - Xn 1S the arithmetic mean of a set of "n" test results constituting the
sample.

e Sample standard deviation (S,) - The sample standard deviation S, is defined by:

1T x2 — nyx2
n = n—1 -
N

Where X, is the sample mean

x is the value of an individual sample portion, i.e. an individual test result or
measurement.

n is the sample size, i e the number of individual test results or measurements.

e Specification limit (Ls) - This is the limit value of the property of any product outside
which not more than a specified percentage (¢) of the population of values representing
an acceptable product property is allowed to lie. The specification limit may be a single
lower limit Ls, or a single upper limit L’s, or a double limit consisting of a lower limit
Ls and an upper limit L’s.

e Acceptance limit for sample mean (La) - This is the limit value of a product property
within which the sample mean shall lie for a product to be acceptable or a lower-limit
specification, this acceptance limit is denoted by La. For an upper-limit specification,
this acceptance limit is denoted by L’a. For a double-limit specification, the lower and
upper limits are denoted by La and L’a.

e Acceptance limits for individual test values (Le) - These are the limit values of a
product property within which the sample values representing a product shall lie for
the product to be acceptable. The limit values will depend on the sample sizes "n" and
may be a lower limit Le, an upper limit L’e, or double limits Le and L’e.

66



DIVISION 01 — General Quality Control- Section 01040

e Qutliers - Where, in a sample, one or more test results differ significantly from the
other values obtained, this difference could be ascribed to an assignable cause, in which
case such test result shall be regarded as an outlier and disregarded when assessing the
lot.

Lot size for road-construction layers

The lot size shall normally be a section compacted in one process where essentially the same
materials and construction equipment have been used. Where production is on a continuous
basis, a lot shall normally mean the product of one day’s work and shall not exceed the product
of two full days’ work. However, a lot of any smaller size may be ordered by the Project
Manager where:

e The properties under investigation exhibit abnormal local variation within the normal
lot size;

e An area is obviously of a different quality than the rest;

e The rate of production is very high.

Lot size for Concrete

The lot size shall be determined by the Project Manager, with due regard being had to the size
and the type of structure in which the concrete is placed, the specific portion of the structure,
and the total quantity of concrete placed in a day. The lot sizes in concrete structures could
therefore vary considerably, and, particularly in the case of small structures, it could be
necessary to combine samples of the same grade of concrete from different structures, provided
that the concrete has been obtained from the same concrete plant and has been cast in the same
period.

Lot size for other materials

In other cases, the Project Manager will determine lot sizes in accordance with circumstances
pertaining to each case.

Random sampling

When any lot is tested, whether a normally sized lot or an isolated section which clearly exhibits
an abnormal variation of the properties under consideration, all samples shall be taken in a
stratified random pattern.

Sample sizes

For purposes of acceptance control, the Project Manager will, in advance, determine sample
size "n". The larger the sample, the more reliable the result will be, and no sample sizes may
be smaller than those given in the procedures section described below.

Outliers
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Test results shall be scanned for possible outliers. Where there is reason to believe that a test
result may be erroneous, it shall, if possible, be re-examined by further testing, and, if there is
reasonable evidence to suggest that the test result is erroneous, it shall be regarded as an outlier,
rejected, and replaced with a fresh test result.

Resubmission

Where a lot has been accepted conditionally or has been rejected, the Project Manager may
agree to its resubmission for approval if:

o [t has been reworked and the Project Manager is satisfied that a proper attempt was
made to improve the properties which were unacceptable;

Or,
e Where, in his opinion there are valid technical reasons therefore.

In both cases a fresh sample shall be taken, and a fresh (second) set of test values determined.
The first and second sets of test values shall then be compared with each other to determine
whether their properties differ significantly.

Where in the opinion of the Project Manager a significant difference does occur, the submission
of the lot shall be regarded as a first submission and assessed as such, and only the second set
of test values shall then be used for this purpose.

Where in the opinion of the Project Manager no significant difference occurs, the submission
of the lot shall be regarded and assessed as a resubmission. Where a lot is resubmitted, it shall
be assessed on the same basis as a first submission, except that the original and the second set
of sample results shall be combined for purposes of assessment.

Procedures for Surface levels of fills and pavement layers

The statistical judgment procedures described below will apply to the corresponding product
properties for purposes of acceptance control.

At least 50, but preferably more, level measurements shall be taken according to a stratified
random pattern of each lot of completed layer work, and the specified levels shall then be
determined. Outliers shall be identified and examined.

The lot will be considered to comply with the requirements in respect of surface levels if, before
any repair work is undertaken, at least 90% of the level measurements show a deviation from
the specified levels which is smaller than the Hoo tolerance specified in the relative sections in
regard to each layer.

Isolated spots, where the surface levels deviate by more than the appropriate Hmax tolerance of
the specified levels shall be repaired to bring the deviation to within the Hog tolerance.

Procedure for Layer thicknesses of pavement layers
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The statistical judgment procedures described below will apply to the corresponding product
properties for purposes of acceptance control.

At least 30, but preferably more, layer thicknesses shall be determined in accordance with a
stratified random pattern for each lot of completed layer work. Layer thicknesses may be
determined by means of level measurements taken before and after construction of the layer in
exactly the same position, but may be augmented by thicknesses measurements taken by means
of holes made in the layer.

In the case of asphalt layers, the Project Manager may require thickness determinations to be
made only by means of measurements on drilled cores, in which case the minimum number of
cores per lot shall be 20 instead of 30.

Outliers shall be identified, disregarded, and, if possible, replaced. The lot will be considered
to comply with the requirements for layer thicknesses if:

o At least 90% of all the thickness measurements taken before any thickness repairs are
made are equal to or greater than the specified thickness, minus the Doy tolerance
specified in the appropriate section; and

e The mean layer thickness of the lot is not less than the specified thickness, minus the
Dmean tolerance.

Isolated spots where the actual thickness is less than the specified thickness less the Dmax
tolerance shall be repaired so as to fall within the Dy tolerance.

Procedure for Relative compaction of pavement layers

At least four relative density determinations shall be taken in the case of selected layers and at
least six in the case of all other pavement layers in accordance with a random pattern. After
outliers have been examined and replaced, compliance with the specified density requirements
shall be determined as in Table 1.

Table 1 — Acceptance limits in respect of compaction

Layer | Prescrib | Unit of | Minimum average density for the | Minimum value for any single test for
Measurement | following sample sizes the following sample sizes
Density
4 5 6 7 8 9 4 5 6 7 8 9
Select Mod. 95.1 954 (956|957 (959 960|914 |91.2|91.0|90.9 |90.8 | 90.7
ed AASHTO
layer density
Sub Mod. 98.1 |98.4 |98.6 |98.7 989 |99.0|94.4|94.2|94.0|93.9 |93.8]|93.7
base AASHTO
density
100% Mod. 100.1 | 100. | 100. | 100. | 100. | 101. | 96.4 | 96.2 | 96.0 | 95.9 | 95.8 | 95.7
AASHTO 4 6 7 9 0
density
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Emuls | 100% Mod. 100.1 | 100. | 100. | 100. | 100. | 101. | 96.4 | 96.2 | 96.0 | 95.9 | 95.8 | 95.7
ion AASHTO 4 6 7 9 0

Treate density

d

Base

Crush | 102% Mod. 102.1 | 102. | 102. | 102. | 102. | 103. | 98.4 | 98.2 | 98.0 | 97.9 | 97.8 | 97.7
ed AASHTO 4 6 7 9 0

stone density

base

The sample mean xn shall be at least equal to or higher than the acceptance limit (La) for the
sample mean as given in Table 1, and no single test value shall be lower than the acceptance
limit (Le) for single values.

Submission of materials for construction use and mix design

Table 2 provides guidelines in respect of submitting the materials in regard to the time and
quantity of material required for testing, approval and the mix design. As the time stated in this
Table does not make any allowance for possible rejection and the resubmission of alternative
materials, the Contractor shall submit any doubtful materials at an early stage or together with
alternative materials in order to minimize any delays in final approval.
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Table 2 — Schedule showing quantities and times for submitting the materials for approval

and mix designs

Material Proposed Use | Submission for quality | Submission for quality approval
Submitted approval only and mix design
Minimum Minimum Minimum Minimum
time to be | quantity to be | time to be | quantity to be
allowed for | submitted allowed for | submitted
testing  and testing,
approval approval and
mix design
Crushed stone Coarse 2 weeks 50 kg of each | 8 weeks for | 150 kg of each
Aggregate size of stone structures size of stone for
for concrete each class of
concrete
Bituminous 2 weeks 50 kg of each | 2 weeks 50 kg of each
seals size of stone size of stone
Asphalt 2 weeks 50 kg of each | 8 weeks 100kg of each
mixes size of stone size of stone
Crushed 3 weeks 50 kg 8 weeks 200kg
stone base or (stabilisation)
sub base
Sand Fine 2 weeks 50 kg of each | 10 weeks 150kg of each
aggregate for size of type proposed
concrete aggregate for use for each
class of
concrete
Asphalt 2 weeks 15 kg of each | 8 weeks 150 kg of each
mixes size of type proposed
aggregate for use
Slurry or 2 weeks 10 kg of each | 6 weeks 50 kg of each
sand seal type proposed type proposed
for use for use
Gravel Sub base or | 4 weeks 200 kg of each | 8 weeks 200kg
Base size of | (stabilisation)
aggregate

Other materials

As specified

As prescribed by the Employer’s Representative
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Approval

Where the Contractor is required in the Specification to submit samples of materials or mixtures
to the Project Manager for approval prior to their being used in the Works, the use of these
materials or mixtures without the Project Manager’s written approval shall constitute default
on the part of the Contractor, who shall be liable for the consequence of such default. All
samples shall be submitted in sufficient time for proper testing.

The Project Manager’s approval of any materials or mixtures shall in no way relieve the
Contractor of his obligation to provide materials, mixtures and workmanship which comply
with the Specifications.

Any material that appears defective or inconsistent with similar material being produced shall
be sampled, unless such material is voluntarily removed and replaced or corrected.

TRANSMITTAL OF TEST REPORTS

Written reports of tests and data furnished by the Contractor for the Employer’s Representative’s
review of materials proposed to be used in the Works shall be submitted as specified and detailed
in the Contractor’s approved QCP.

The testing laboratory shall furnish 3 copies of a written report of each test performed by laboratory
personnel in the field or laboratory. 2 copies of each test report shall be distributed to the
Employer’s Representative and 1 copy to the Contractor within 3 days of each test is completed.
Laboratory submittal procedures and requirements shall be detailed in the Contractor’s approved
QCP.

INSPECTIONS AND TESTING

Inspection testing is divided into 2 categories:
e On-site inspections and testing;
e Off-site inspections and testing.

1 On-Site Inspections and Testing

On-site or job inspection shall be carried out on or in the vicinity of the Site and which when
performed properly by the on-site laboratory (and/or any other on-site testing facilities that are
approved by the Project Manager) result in complete compliance with the Contract Documents
of all in-place work.

Off-Site Inspections and Testing

The Contract may include off-site testing and inspection for the equipment and materials
identified in the Specifications. Off-site testing and inspection shall be conducted in the
presence of the Employer’s Representative.
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The Contractor shall give appropriate written notice to the Employer’s Representative not less
than 14 days before off-site inspection services are required and shall provide for the producer,
manufacturer, or fabricator to furnish safe access and proper facilities and to co-operate with
the inspecting personnel in the performance of their duties. The Contractor shall pay any
expenses incurred by the Employer’s Representative.

CERTIFIED LABORATORY TESTS

Tests by certified laboratories may be made by approved testing agencies on materials and
equipment to be incorporated into the Works. Certified tests on materials to be incorporated into
structures will be acceptable provided that they are performed by the manufacturer or by approved
agencies or laboratories and show that the materials conform to the Specifications.

MANUFACTURER’S CERTIFICATION

Manufacturer certification may be furnished by the Contractor on items of materials and equipment
to be provided - only when this method will assure, to the satisfaction of the Employer’s
Representative, full compliance with the provisions of the Contract. Pre-printed certifications will
not be acceptable. All certification shall be originals.

The original of all manufacturers or independent laboratory certifications shall name the
appropriate item of equipment and material, specifications, standards or other document specified
as controlling the quality of that item and shall have attached thereto certified copies of test reports
upon which the certifications are based. Certifications shall be traceable to each represented
production batch by acceptable batch numbers, labels, etc.

FINAL INSPECTION

Prior to substantial completion of all or part of the Works and before inspection by the Employer’s
Representative, the QC Manager shall conduct an inspection of the work and develop a list of any
items which do not conform to the plans and specifications. Such a list of deficiencies shall be
included in the QC documentation and shall include the estimated date by which the deficiencies
will be corrected. The QC Manager or staff shall make a final inspection to ascertain that all
deficiencies have been corrected and so notify the Employer’s Representative.

1-13 NOTIFICATION OF NON-COMPLIANCE

The QC manager will notify the Employer’s Representative and the Contractor’s Representative of
any detected non-compliance with the foregoing requirements.

The Contractor’s Representative shall, after receipt of such notice, immediately take corrective
action. If the Contractor fails or refuses to comply promptly, the Employer’s Representative may
issue an order stopping all or part of the work until satisfactory corrective action has been taken.
No part of the time lost due to such ‘stop orders’ shall be made the subject of claim for extension
of time or for additional costs or damages by the Contractor.
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MEASUREMENT AND PAYMENT

The Contractor is wholly responsible for all tests required to ensure to his satisfaction that the
materials he supplies and the work he executes is in compliance with the Specification. The
Contractor is entirely responsible for all the costs of such testing.

The independent testing laboratory is for the benefit of the Project Manager to enable him to
confirm that the Works are, in fact, compliant with the Specification and tests carried out by the
independent testing laboratory on the instructions of the Project Manager will be paid for from the
Provisional Sum for Independent Tests, provided that they do demonstrate compliance, If tests
carried out by the independent laboratory fail or otherwise demonstrate non-compliance with the
Specification then the cost of such tests, or groups or sets of tests as appropriate, shall be borne by
the Contractor.

The Project Manager’s liability to pay for testing and associated works is limited to the amounts
due to the independent testing laboratory for the carrying out of tests as requested. The associated
costs of sampling, transport of samples, provision of assistance and suchlike shall be the
responsibility of the Contractor alone.

Payment shall be made in each invoice at the rate of 7% (seven percent) of the sum quoted in the
BOQ until 84% (eighty four percent) of the sum has been disbursed. No further payment will be
made until the Final Invoice which will include the remaining 16% (sixteen percent) or whatever
greater amount remains.

The contractor is reminded of the following stipulations given in Section 01060 Service Quality
Level Criteria

e Payment Reductions for non-compliance with SQLC on the general aspects of roads: For
any road or road section, the Employer may reduce the Interim Payment Certificate by the
percentage of non-compliance determined on the basis of this section of the Technical
Specifications. The payment will therefore be the Interim Payment Certificate amount
multiplied by the coefficient of compliance.

e Payment Reductions for non-compliance with SQLC on road roughness: In case of non-
compliance, the payment reductions are equivalent to the amount needed by the Employer
to have the works carried out which are necessary to establish the conditions of compliance
which the Contractor should have complied with according to the Contract. The amount of
the reduction is to be deducted by the Employer from the Interim Payment Certificate due
to the Contractor.
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1-1 DESCRIPTION

GYSBI is committed to protecting the environment by conducting its day-to-day activities in an
environmentally responsible manner and preventing or minimising any adverse environmental
effects associated with construction of the highway. The Contractor is required to comply with all
relevant regulations, policies and procedures regarding the environment as laid down in this section.

ENVIRONMENTAL PERMIT & MANAGEMENT PLAN

The Environmental Permit (EP) and Environmental Management Plan (EMP) form part of the
Contract Documentation. All construction operations must meet the requirements of the EMP and
the Contractor must fulfil all obligations under the EMP.

Where there is a conflict between the provisions of the EMP and other provisions of the contract
the matter must immediately brought to the Employer’s Representative’s attention in writing, and,
unless otherwise directed by the Employer’s Representative in writing, the provision of the EMP
shall prevail.

GENERAL REQUIREMENTS

The general requirements and stipulations of the Environmental Management Plan (EMP) are
indicated below. Commitments required under the terms of the Permit issued by the EPA of Guyana
are included appropriately.

1 Prior to Construction

The Contractor shall nominate and appoint a qualified Environmental Manager who shall
assume responsibility for implementation of the EMP during and post-construction. The
Environmental Manager should hold no other position on the project.

During Construction

Plans and Activities

The Contractor shall at the outset of construction, prepare a waste management strategy (WMS)
providing a plan of action for the reuse, recycling and disposal of all types of waste materials
generated during construction. This shall cover the ‘post-construction’ period when demolition
of construction related yards, and other facilities may be required.

The objective of the strategy shall be to minimize disposal through the maximization of reuse
and recycling opportunities. Together with the Employer, it is expected the construction team
shall identify materials that could be made available to local governments and residents (e.g.,
topsoil, waste road surface materials, waste oils, etc.) for possible re-use.

The Contractor shall also prepare an Emergency Response Plan (ERP) that shall encompass
the objectives and direction provided by the requirements for the management of spills
management as described in the EMP. This shall also include procedures for notification and
reporting of incidents and the establishment of an environmental emergency response team
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(made up of the Contractor’s Environmental Manager, the Employer’s Representative’s
Environmental Inspector and the Employer’s Environmental Project Manager.

Regular inspections of construction sites and equipment/materials staging areas shall be
conducted by the Employer’s Environmental Inspector and Inspection reports prepared on a
weekly, monthly and quarterly basis.

The Employer shall maintain routine liaison with the Contractor, Environmental Inspector and
the Guyana EPA as construction proceeds to ensure compliance with the EMP.

Mitigation Measures and General Environmental Protection Needs

The EMP indicates that the following types of mitigation measures are required:

Construction shall be limited to daylight hours unless otherwise approved under
extreme conditions.

All construction sites shall be watered twice daily to reduce dust nuisance.
Vegetation removal shall be limited to within 3m of the edge of the shoulder.

All vehicles shall be regularly maintained and be equipped with appropriate mufflers
and silencers to control air and noise emissions.

The trunks of all trees to remain shall be protected with fencing/barriers.

Trees shall be pruned within 48 hours of any accidental damage to roots and/or limbs
resulting from construction.

Waste stockpiles shall have a perimeter berm and must be located no closer than 10m
from a watercourse or drain. They must be removed within 14 days of initial placement.

Excavated topsoil shall be stripped and segregated for future re-use and stockpiled at
an approved off-site area;

Limited work only shall be allowed within a watercourse or drain.
No vehicles, stockpiles or wastes shall be allowed within a watercourse or drain.

Dewatering at a rate greater than 250 L/min must be directed through a geotechnical
filter cloth bag or an equivalent method of filtration/settling and shall outlet no closer
than 10m from a watercourse or drain. Fences / barriers (which do not restrict access
to authorized personnel) shall be provided around the construction site to protect the
safety of the public and work force.

All materials management personnel shall be provided with periodic training in the
proper handling of fuels, lubricants, chemicals and any other hazardous materials used
during construction. This must include procedures for spill reporting, emergency
response and spill clean-up procedures. Mock spill response exercises shall be
conducted at the start of construction and every 6 months thereafter, for the duration
of construction.
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All fuels, chemicals and other hazardous materials used during the construction phase
shall be stored in approved containers in designated storage areas and shall be handled
in accordance with the applicable specifications.

Construction sites shall be properly illuminated and maintained in a safe condition and
without risks to health.

Material/equipment staging areas shall be constructed to provide a bermed area with
an impermeable pad to protect against fuel transfer spills and the storage of hazardous
materials.

Oil changes on the right-of-way are prohibited.

All damage arising from construction is the responsibility of the Contractor.

Post-Construction

Plans and Activities:

Inspection of all work sites by the Employer’s Environmental Inspector at the
completion of construction to ensure that the areas have been rehabilitated in
compliance with the EMP

Inspection of each equipment / materials storage areas shall be conducted by the
Employer’s Environmental Inspector to ensure all facilities are restored in compliance
with the EMP.

An inspection report shall be prepared following each construction site and staging
area inspection by the Employer’s Environmental Inspector.

The Contractor shall conduct soils and if necessary groundwater quality testing at areas
used for fuel storage, waste oil storage, bitumen storage/production or oil changes,
which show signs of contamination (e.g., staining), and if necessary the preparation
and implementation of a remediation plan.

The Employer’s Environmental Inspector shall maintain routine contact with the
Guyana EPA to ensure ‘post-construction’ compliance with the EMP.

Mitigation Measures and General Environmental Protection Needs

Upon completion of construction, the Contractor shall take down and remove all
temporary structures forming part of the sites and/or equipment/materials storage
areas. He shall arrange for the disconnection of water supplies, removal of all
associated drains and culverts, backfill trenches and latrine pits or soak away and other
sewage disposal excavations — other than items and services required reverting to the
ownership of the Employer.

The Contractor shall restore the Site and staging areas as far as practicable, to their
original condition and leave them in neat and tidy condition.
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e Waste materials generated during demolition and clean-up shall be disposed of in
compliance with the overall waste management strategy ensuring that opportunities for
re-use and re-cycling are maximized.

MEASUREMENT AND PAYMENT

Payment for Environmental Management shall be made at the rate set down in the priced Bill of
Quantities, Bill 1, General Requirements, Item 010501, Environmental Management.

Payment shall be made in each invoice at the rate of 7% (seven percent) of the sum quoted in the
BOQ until 84% (eighty four percent) of the sum has been disbursed. No further payment will be
made until the Final Invoice which will include the remaining 16% (sixteen percent) or whatever
greater amount remains.

Payment of the Final invoice containing this balance of the sum due for Environmental
Management will be contingent upon the whole site having been satisfactorily cleaned and made
good to the standards of this Specification and in accordance with all requirements of the
Environmental Management Plan and the Environmental Permit.
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1-1 DESCRIPTION

The GYSBI is committed to have social and environmental safeguards built into the process for
every phase of the project in order to minimize and mitigate any adverse social effects associated
with construction works.

Fundamental to this new and improved standard is the authentic participation of stakeholders from
inception — at design stage, through to post construction with the visible uptake of stakeholders’
knowledge, practical experience and priorities into the project plans, options and decisions — as far
as feasible.

The Contractor is therefore required to strictly adhere to and comply with all relevant national laws,
policies and regulations, and is encouraged to abide with the procedures concerning social impacts
as laid down in this section

MANAGEMENT PLAN

In accordance with Division 01 — General, Section 01020 Contractor’s Programme - A Project
Schedule must be developed by the Contractor for the construction and post construction phase of
the project.

This Project schedule should be developed with the participation of the Multi-Stakeholder
Committee (MSC), the residents and business owners, small cottage industries and bottom house
producers within the Area of Direct Influence (ADI) of the road works during construction; as well
as the relevant local and national Government authorities, (MPW/WSG, NDCs and RDC) Utilities
agencies.

Input of key user groups such as truckers, minibus drivers, taxi drivers, School Head & Staff, Health
Clinic staff, Parent Teachers Associations etc. is also recommended.

GENERAL SCOPE OF THE PROJECT SCHEDULE
1-3-1  Social Responsibility:

During the construction phase it is expected that all road works and related day to day activities
will be conducted in a socially responsible manner by the contractors and all other related
entities engaged in the operations. Social responsibilities include respectful behaviours and
attitudes to the residents, business entities and personnel, staff and students of schools and the
school buildings and compounds, health workers and health centres, churches, temples and
mosques and their respective congregations, sports facilities, cultural and youth activities.

1-3-2  Key Elements:

In accordance with Division 01 — General, Section 01030 Safety and Traffic control, The
Project Schedule should address, inter alia: access to residences and businesses; access roads/
entrances to settlements; locations for buses to stop; provisions for parking/ temporary parking
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arrangements; provisions for the safe use of the road by pedestrians, especially children; one
lane continuously open for flow of traffic in the construction zone; and a public sensitization
program so that all major groups of stakeholders and the general public are aware of the
parameters and condition of the road during construction, timings, congestion and systems in
place to minimize bottlenecks etc. so as to know what to expect.

COMMUNICATING THE PROJECT SCHEDULE

The Project Schedule should be adequately communicated to stakeholders with due notification
about construction i.e. when work would commence or cease in order that stakeholders can prepare
in advance. The plan should be made public and the standard of performance for contractors should
also be made public so that the public can monitor the Contractor’s progress and adherence to traffic
management, public health and safety issues.

The following are the key elements required when framing the Project Schedule:

1-4-1

1-4-2

1-4-3

1-4-4

Mechanism for Transparent Recruitment/Local Employment for local persons during
construction

A transparent local recruitment mechanism is to be set up. Advertisement for local
employment must be publicly posted and circulated widely within the communities.

This is so as to avoid charges of closed door selection and cronyism and to build
healthy relations with stakeholders from the inception.

Construction Site Office

A clearly marked/sign-posted site office is to be set up and its location communicated
to the RDC, NDCs and to the Multi-Stakeholder Committee (MSC). The Construction
Site Office will serve as the designated contact point for information and interface with
stakeholders.

Grievance Management Mechanism

A Grievance Management Mechanism has been developed and should be implemented
by the Contractor accordingly in order to log and respond to grievances, to manage
conflicts and to prevent conflicts (as far as possible) and to take remedial action as
required.

Traffic Management during Construction

A comprehensive traffic management system is required as a central plank of the
Project Schedule. This must lay out practical measures and where needed (police
manned) alternative routes, detours lane use etc. to allow for the easing of traffic
congestion. A sensibly phased approach with one lane open at all times for flow of
traffic and to avoid / minimize bottlenecks and accidents caused during construction.
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1-4-5  Minimizing Congestion & Blockages of Entrances- as far as possible

e In order to minimize negative impacts on the daily routines of residents, the entrances
to driveways of residents’ dwellings and of business places, churches, schools, health
centers, community centers etc. need to be kept as clear as possible. Especially
important is to take into consideration the vulnerability of school children as major
road users and their need to get to school and return home safely and on time.

¢ Building materials and excavated soil etc. are likewise not to be placed in front of the
entrance to homes in order to avoid blocked access (including vehicular access) to
yards.

1-4-6  Impacts on Businesses

Minimize losses to businesses by facilitating - as far as possible - shops, vendors and other
commercial enterprises to conduct business with minimal disruption during construction.
Ensure that access by patrons to shops, services and business places is adequate in terms of
both pedestrians and those requiring parking.

1-4-7  Livelihood impacts

Efforts will be made to minimize socio-economic and environmental impacts such as loss of
income to some of the most vulnerable such as those residents (mostly women) engaged in
cottage industries e.g. making condiments and vending on roadside to children and other
customers/ passers-by. Obstructions and levels of dust are natural consequences of road
construction and these will be explained as necessary to secure the understanding &
cooperation of stakeholders especially those in the Area of Direct Influence (ADI) of the road
works during construction.

1-4-8  Socio-economic strain on households and parents, particularly women and children

The negative effects of road construction / rehabilitation on households and families especially
children and women need to be taken into account and efforts made to alleviate such negative
effects as far as possible. Some of these effects include loss of sleep, fatigue, reduced
performance at school and work due to constricted and congested travel and additional time to
do so; school children and workers having to leave earlier and returning home later than usual.
This also relates to the additional burdens and restrictions on parents working outside of the
home and their family responsibilities because of extra time spent travelling to and from work
and arriving home late and tried. Sleep deprivation and resulting stress are likely to take a toll
on many parents, particularly women who are primary care providers in the home.

1-4-9  Adverse health and household costs from dust and noise

Residents living on and near the roads under construction are likely to endure prolonged periods
of dust. Children suffer respiratory illnesses. In addition, regular house-holding duties like hang
out their laundry to dry are inconvenienced. Experiences of tension and stress are likely to be
generated from exposure to the construction noise, the internal heat generated from having to
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lock up their houses from the dust, and noise from the back up of traffic, including tooting
horns, music, and the loud engines of cement mixers, other construction equipment, trucks etc.

1-4-10 Hotline

There should be a hotline to which every resident has equal access and/or a formal
structure/mechanism through which their concerns can be addressed

TIMING OF CONSTRUCTION

Construction should be restricted to hours as stated below in Clause 6.5 of the Particular Conditions
of Contract:

“Normal and Overtime working hours will be in accordance with the Laws of Guyana. However,
the contractor will have to work 50% of the project duration on a two shift basis evening or off-
peak hours.”

The EPA regulations do not allow for late-night work on roads in residential areas.

The times for road works during construction phase need to be negotiated with stakeholders
and local authorities; and clearly communicated — before construction commences.

MONITORING DURING CONSTRUCTION
The following is a check-list of matters to be closely monitored during construction.
e Non-response on local employment inquiries for hiring of labor during construction;

e Effects of the construction labor force on the neighboring villages, including local
services and infrastructure;

e Queues or long traffic delays at road works;
e Ricks to community health, safety & security;
e Damage to property not foreseen or discussed with stakeholders in the Construction Plan;

e Accessing entrances to residents’ driveways, business and commercial entities, housing
schemes, schools, churches and health centers;

e Inappropriate conduct of construction workers towards stakeholders, particularly women
& girls, school children and minors;

e Prolonged or unplanned loss of utility service (water, electricity etc.)
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e Difference in final designs of the road as shown to stakeholders and what contractors are
actually doing on the ground with respect to the overall design specs Project Schedule,
Traffic Management Plan, Communications Plan, Environmental Management Plan and
any other relevant plans.

MONITORING PRIOR TO CONSTRUCTION

Key Stakeholder Entities/Personnel Stipulations for Social Component of the Construction
Plan

1-7-1  Social Specialist/ Community Liaison Officer

The Contractor shall nominate and appoint a qualified Manager to serve as the Social Specialist
/ Community Liaison Officer to assume responsibility for the implementation of the Social
component of the Construction Management Plan. This person should be qualified in Social
Development /Stakeholder Relations and will work in tandem with the Social and
Environmental Officers of the Client who will have general oversight and responsibility for
ensuring that the Project Schedule is being duly implemented by the Contractor.

1-7-2  Multi-Stakeholder Committee

The Multi-Stakeholder Committee (MSC) will have been established during the Design/ Pre-
Construction Phase of the Project. The MSC will have a key role during the Construction phase
and serve as an important mechanism for representation and communications between the
Contractor’s Social Specialist/Community Liaison Officer and the residents and other
stakeholders in the Area of Direct Influence (ADI) of the road works.

The MSC has an important monitoring mandate during Construction serving as the community
“watch dog” to ensure that stakeholders’ interests are met in terms of the approved Designs
and the mechanisms for on-going stakeholder engagement in the process. Specifically, the
MSC will also be responsible for reporting any breach in contractual obligations such as
digression from specifications for materials and design plans etc. as well as any breach in social
responsibility and conduct etc. on the part of the Contractor’s team.

The MSC will also make representation on behalf of any stakeholders and will assist in
resolving conflicts in compliance with the Grievance Management Mechanism.

INFORMATION AND COMMUNICATION PROTOCOL

A general protocol for information-sharing & communications for transparency and accountability
during construction will be jointly developed and implemented. It will include MSC accessibility
to project site and project office etc. for monitoring purposes. The MSC will also have direct access
to the Client

1-8-1  Avenues for Stakeholders Communications, Engagements with Contractor.
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The project stakeholder communications mechanism provides four opportunities through
which stakeholders can directly register a complaint:

The Project Telephone Hotlines
The Monthly meeting held by the Contractor
The four-monthly Open Forums held by the MSC

Direct visits to the Contractor’s Site office
-8-2  Contractor’s Pre-Construction Meeting with Stakeholders

~ e o o o

The Contractor will meet with the regional and local authorities (RDC/NDCs) with the MSC
and with residents and other key stakeholders at a special pre-construction session in which
full disclosure of the specifications and plans of the road contract will be shared and questions
answered and clarifications provided to stakeholders.

1-8-3  Stakeholder Workshop

A workshop session with the Contractor, the Client, the MSC, NDC & RDC will be convened
and facilitated so that all parties are:

e Informed of the Construction Plan and its Social Management component;
o Informed of the salient details of the approved road design and its specifications;
e Apprised of their roles and responsibilities as stakeholders;

e Sensitized/familiarized with the Grievance Management mechanism,;
RESPONSIBILITIES OF THE SOCIAL SPECIALIST/COMMUNITY LIAISON OFFICER

The Social Specialist/ Community Liaison Officer will serve as the official focal point & contact
person for stakeholders wishing to make comments, queries, or a complaint.

1-9-1  The Social Specialist/Community Liaison Officer will be responsible for:

e  Operating the Project Hotline;

e Attending monthly Contractor’s Open Houses;

e Participating in the MSC’s quarterly Open Forums and will have

e Logging any Complaints / Grievances from Stakeholders in a Grievance Log Book.
1-9-2  Grievance Management Mechanism
The procedures for logging Grievances are set out in detail in the Grievance Management
Mechanism. This has been submitted separately to GYSBI and will be used in the

orientation/familiarization Workshop session referred to below.

1-9-3  Training Workshop(s)
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Staff of Contractors including the Social Specialist/Community Liaison Officer and the
Environmental Management Officer, RDC & NDC members, MSC members, and staff of the
GYSBI should be adequately trained and/or made adequately aware that they should refer a
stakeholder to the Hotline or Site Office. All staff of the Contractors should receive training to
direct the stakeholder to the hotline.
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1-1 INTRODUCTION

This section of the Work shall consist of removal of existing buildings, foundations and related
structures, including driveways, fences, septic tanks, graves and suchlike, clearing and grubbing
across the full area of the site, removal and stockpiling of top soil and removing and disposing of
all debris from drainage channels and suchlike, removal of all substantial vegetation comprising
trees, bushes within the designated limits inside the Right-of-Way (RoW).

The Section does not apply to any objects intended to remain in place or to be removed in
accordance with other Sections except insofar as requirements for protection refer.

GENERAL REQUIREMENTS
1-2-1 General

The Employer’s Representative will identify and establish the limits of the work and designate
trees, shrubs, plants and other vegetation that are to remain in place. The Contractor shall
protect and preserve all items not intended for removal.

1-2-2  Clearing of Debris

All existing man-made and natural debris, abandoned vehicles and wreckage is to be removed
from the Site and disposed of to the approval of the Employer’s Representative prior to starting
temporary or permanent works in any area.

Unless otherwise directed, all debris (agricultural implements, vehicles, containers, pipes,
building materials etc.) within the RoW and any Contractor’s work areas (camps, quarries, haul
roads etc.) are to be collected and disposed of at a site to be approved by the Employer’s
Representative.

The Contractor shall be required to clear other loose debris of any kind that may exist on
roadway surfaces and shoulders or within drainage channels, in readiness for the rehabilitation
works. Any toxic waste or other hazardous materials encountered must be disposed of in
accordance with the requirements of the Environmental Management Plan and the EPA of
Guyana.

Similarly, the Contractor shall clear debris of any kind that may have accumulated within major
cross culverts and on bridge decks.

Payment for Clearing of Debris will be made at the rate set down in the priced Bill of Quantities,
Bill 2, Site and Earthworks, Item 020101, Clearing of Debris.

1-2-3  General Clearance - Cleaning and Grubbing of Vegetation
This work shall include the removal from the work areas of all encroaching vegetation, trees,

shrubs, grass and other undergrowth as designated by the Employer’s Representative.
Clearance of vegetation from shoulders shall be limited in general to a maximum dimension
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equal to the proposed limit of construction plus 2.0 m, beyond this point, existing vegetation
on the side slopes of embankments and ditches shall be undisturbed.

Tree stumps and root systems may remain at the discretion of the Employer’s Representative
or otherwise be removed. Undisturbed and sound stumps and non-perishable solid objects
located more than 1m below sub-grade and on the slopes of ditches and embankments beyond
the proposed shoulder width may remain in place. When authorized, stumps and non-perishable
solid objects that do not extend more than 10 cm above the ground line or low water level may
remain if they are located outside the construction limits.

Payment for Cleaning and Grubbing of Vegetation will be made at the rate set down in the
priced Bill of Quantities, Bill 2, Demolition and Site Clearance, Item 020102, General
Clearance.

1-2-4  Cleaning of Culverts

This work shall include the removal of sand, silt and other deposits from the existing culvert
systems as directed by the Employer’s Representative. Material shall be disposed of off-site in
accordance with the general requirements of these Specifications and in the case of toxic or
hazardous materials, in conformance with the Environmental Management Plan.

The Contractor shall clean and clear the inside of pipe and box culverts that are to remain in
service in order to restore their original line and bed levels. The Contractor shall ensure that all
side ditches and all points of intake from and discharge to, associated pipes and culverts are
cleaned of any spoil, mud, slurry or other materials likely to impede the free flow of water.

Payment for Clearing of Culverts will be made at the rate set down in the priced Bill of
Quantities, Bill 2, Site Clearance and Demolition, Item 020103, Clearing of Culverts.

1-2-5  Cutting of Topsoil (stripping)

In areas of excavation for road or shoulder works or under roadway embankments or where
otherwise designated by the Employer’s Representative, the Contractor shall remove existing
topsoil. The material shall be stockpiled for future re-use or disposed of as directed.

Removal of topsoil over any designated area shall be executed to the depth directed by the
Employer’s Representative and the topsoil shall be stockpiled and kept separate from other
excavated material. In general, stockpiled topsoil shall include only that part of the removed
material that is sufficiently fertile to encourage or sustain the growth of vegetation. For
estimating purposes, this has been assumed to be 150 mm but may vary throughout the site.

In general, the whole of the topsoil so excavated is to be used for future dressing of the slopes
of verges, embankments or other areas directed by the Project Manager or as indicated on the
drawings, the work of topsoil stripping will be deemed to include provision of storage areas
and the hauling of topsoil to stockpile. The Contractor shall be responsible for locating and
providing the sites for stockpiles, maintaining these sites for the duration of the Works and
reinstating them to approved standards when they are no longer required.

Payment for Cutting of Topsoil Stripping will be made at the rate set down in the priced Bill
of Quantities, Bill 3, Earthworks, Item 020104, Cuttings-Cutting topsoil.
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PROTECTION OF ITEMS DESIGNATED TO REMAIN

In areas designated by the Employer’s Representative, the Contractor will be responsible for the
protection of existing shrubs, trees and grassed surfaces. Upon completion of the Works these areas
will be returned to the Employer in the same condition as before and any damage due directly or
indirectly to the Contractor's operations shall be made good at no additional cost to the Employer.

Trees intended to remain within the roadway area shall be trimmed, protected and left standing.
Branches of trees extending over the area occupied by the roadway shall be trimmed as directed, to
give a clear height of Sm above the roadway.

All existing walkways, paths, fences, walls, hedges, trees, shrubs, lawns and other features which
the Employer’s Representative instructs shall not be removed or otherwise dealt with, shall be
protected from damage. Any damage that occurs due to the Contractor’s failure to take adequate
precautions shall be repaired at the Contractor’s expense.

Private property items that are to remain in place (buildings, fences, sewers, drains, water or gas
service pipes, conduits, poles, walls, posts, ditch crossings etc.) shall be carefully protected from
damage and displacement.

Payment for Protection of Items Designated to Remain will be made at the rate set down in the
priced Bill of Quantities, Bill 2, Site Clearance and Demolition, Item 020105, Items Designated to
Remain.

DISPOSAL OF CLEARED MATERIAL

1 Ownership of Materials

Except as may be otherwise called for in the Contract Documents, all materials removed by the
Contractor shall remain the property of the Employer unless instructions are issued for disposal
by the Contractor at no cost to the Employer.

Usable timber shall be neatly stored in an approved accessible place within or near the right-
of-way as directed and shall be trimmed and stacked in accordance with the requirements of
the appropriate Agency.

All other timber that is not salvageable and all brush, stumps, roots, logs, and other refuse from
the clearing and grubbing operation shall be disposed of at locations to be provided by the
Contractor in compliance with the EMP.

Burning of Debris

Where burning of such materials is permitted, all such burning shall be subject to applicable
laws, ordinances and regulations and shall be done at locations where trees and shrubs adjacent
to the cleared area will not be damaged.
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Where burning is_prohibited by law, ordinance, or regulation, the Contractor shall dispose of
the materials within areas provided by him and approved by the Employer’s Representative.

Disposal in Areas Adjacent to Project

Materials may be disposed of on private property, provided the Project Manager is furnished
with a written statement from the owner of the property giving permission for the disposal of
the materials there. All disposal areas for materials resulting from clearing and grubbing, both
on private property and on property owned by the Contractor, shall be in areas out of sight of
the project and at least 100m from the nearest roadway RoW boundary. If the materials are to
be buried, the 100m dimension may be waived. This provision does not in any way remove the
Contractor’s responsibility to dispose of materials in accordance with the ESMP.

Leveling of Terrain

Within the areas between the limits of construction and the outer limits of clearing and
grubbing, all holes and other depressions shall be filled and all mounds and ridges cut down.
The areas shall be brought to sufficiently uniform contour that the subsequent mowing and
cutting operations will not be hindered by irregularity of terrain. This work shall be done
regardless of whether the irregularities were the result of the Contractor's operations or existed
originally. Permanent ponds or other permanent water areas, as so designated by the
Employer’s Representative, will not be required to be filled.

No separate payment shall be made for the cost of burning debris, providing disposal areas
adjacent to the Project area, levelling terrain, and for complying with the requirements in this
Clause. Costs for these items are deemed to have been included by the contractor in the Bid
Price.

MEASUREMENT AND PAYMENT

Payment for the work specified in this section of the Specification shall be made under the
relevant items of the Bill of Quantities Bill 2 Site Clearance and Demolition, Item 020101
Clearing Debris, Item 020102 Clearing and Grubbing of Vegetation, Item 020103 Cleaning of
Culverts, Item 020104 Cutting of Top Soil and Item 020105 Protection Items Designated to
Remain, using the units of measurement specified.
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1-1 INTRODUCTION

Demolition and removal of existing features by the Contractor shall be carried out within the RoW
at roadway and structure rehabilitation areas as directed by the Employer’s Representative and as
shown on the Drawings.

The Employer’s Representative may instruct that materials recovered from demolition work shall
remain the property of the Employer unless specifically provided otherwise in the Contract
Documents.

All designated saleable material shall be removed, without unnecessary damage, in sections or
pieces that may be readily transported and shall be stored by the Contractor at specified places as
directed by the Employer’s Representative.

Cavities left by the removal of drainage structures etc. shall be back-filled with acceptable material
to the level of the surrounding ground if no replacement is intended. If replacement is intended the
cavities should be adequately protected until reconstruction work at the particular site commences.

Demolition and removal of existing structures includes salvage of materials removed, preservation
and storage within the RoW or at any other locations as may be designated by the Employer’s
Representative.

Where indicated on the plans or directed by the Project Manager the Contractor shall demolish and
remove houses or other buildings.

Prior to commencing demolition the Contractor shall ensure that water, electricity and telephone
connections have been severed and secured in accordance with the requirements of the relevant
public authorities and in such a manner that all disconnections are outside the limits of the Works.

Demolition shall be complete down to existing ground level.

Where indicated on the plans or directed by the Project Manager the Contractor shall demolish and
remove foundations and any other appurtenances relating to demolished houses or buildings at or
below ground level. This demolition will include the complete removal of all concrete, stone,
timber, iron other manmade constructions at or below ground level and will include the removal of
any driveways and septic tanks, cess pits and the like.

Any holes or voids extending below ground level as a result of demolitions shall immediately be
filled with compacted soil or sand to the level of the surrounding ground. Under no circumstances
may such excavations be left open and in particular they must be kept dry and not be allowed to
collect water.

The contractor shall remove all debris and organic matter resulting from demolitions from the site
and dispose of the same in accordance with the requirements of these Specifications and the EMP.
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DEMOLITION OF CONCRETE ABOVE GROUND - REMOVAL OF CONCRETE DRIVEWAYS,
SIDEWALKS & BUS SHELTERS

Existing concrete features designated for removal including base materials, shall be broken into
pieces the size of which shall not exceed 300 mm in any dimension. Payment for this work will be
paid at the rate quoted in the Bill of Quantities. Stockpiling at designated locations on the site for
possible re-use by the Employer or otherwise disposed of will be done at no cost to the Employer.
Removal of existing curbs shall be undertaken in a manner so as to avoid damage to abutting
surfaces and items designated to remain.

Where parts of existing concrete features are to be retained in place, saw cutting or other approved
means shall be used to separate them from the sections to be removed.

Payment for Removal of Concrete Driveways and Sidewalks will be made at the rate set down in
the priced Bill of Quantities, Bill 2, Site Clearance and Demolition, Item 020201, Removal of
Concrete Driveways and Sidewalks. Payment for removal of Concrete Curbs will be made at the
rate set down in the priced Bill of Quantities, Bill 2, Site Clearance and Demolition, Item 020208,
Removal of Concrete Curbs. Payment for removal of Bus Shelters will be made at the rate set down
in the priced Bill of Quantities, Bill 2, Site Clearance and Demolition, Item 020209, Removal of
Bus Shelters.

REMOVAL OF TRAFFIC SIGNS, TRAFFIC SIGNALS AND STREET LIGHTS

Where directed, traffic signs, traffic signals and street lights including posts and sign board frames,
etc. shall be carefully dismantled, removed and stored as directed by the Employer’s Representative
at no additional cost to the Employer.

Concrete foundations shall be broken into pieces, removed and stockpiled at designated locations
or for disposal as may be directed by the Employer’s Representative at no extra cost to the
Employer.

Payment for Removal of Traffic Signs, Traffic Signals, Street Lights and Foundations, including
Storage of Signs and Street Lights will be made at the rate set down in the priced Bill of Quantities,
Bill 2, Site Clearance and Demolition, Item 020202, Removal of Traffic Signs, Sign Board frames,
etc.; Item 020203 Removal of Street Lights, Item 020204 Removal of Traffic Signals and
Foundations.

DEMOLITION OF STRUCTURES BELOW GROUND - REMOVAL OF DRAINAGE
STRUCTURES

Bridges, culverts, retaining walls and other existing drainage structures shall not be removed until
satisfactory arrangements have been made to accommodate traffic. The Contractor’s attention is
drawn to the need to maintain or make provision for existing waterways at all times during
construction of a bridge or culvert.
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Where existing bridges and box culverts are to be removed or demolished to facilitate new
construction, only that part sufficient to enable construction of the new structure, shall be removed
or demolished. The wing walls of existing structures which require removal for the construction
of a new structure shall be demolished to the level specified on the Contract Drawings to retain fill.
Particular care shall be taken not to disturb or demolish existing toe piling/scour protection at
outlets and such piling shall be carefully maintained and incorporated into the new outlet structure.

Elements or parts to be removed shall be agreed with the Employer’s Representative prior to their
removal. Steel and timber bridges, when specified by the Employer’s Representative to be
salvaged, shall be carefully dismantled without damage. Steel members shall be match-marked,
unless the Employer’s Representative waives such requirements. All salvaged material shall be
stored as and where directed.

All culvert sections removed, which are not designated for stockpiling or relaying, shall become
the property of the Contractor and be removed from the Site and disposed of in a manner and
location approved by the Employer’s Representative.

Generally, concrete shall be removed by manually or mechanically operated pavement breakers,
by concrete saws or by chipping hammers unless otherwise directed by the Employer’s
Representative. Piles and Sheet piles should be cut 0 .5m below the mud line. Works are to be
carried out to the Employer’s Representatives’ satisfaction.

All demolition waste, subject to the requirements of the relevant Specification sections, and after
removal of reinforcement where applicable, shall be re-used either for riprap or fill material or other
approved use. Unless waived in writing by the Employer’s Representative, demolition waste
removed that is suitable for re-use but not needed on this Contract, shall be stockpiled at designated
locations for future use by the Employer. Payment for the work specified in this section of the
Specification shall be made under the relevant items in the Bill of Quantities.

Payment for Removal of Drainage Structures will be made at the rate set down in the priced Bill of
Quantities, Bill 2, Site Clearance and Demolition, Item 020205, Removal of Drainage Structures
and Item 020206, Removal of Existing Retaining Walls include for revetments and other retaining
structures.

PARTIAL REMOVAL OF BRIDGES

Where only a section of an existing drainage structure (bridge or culvert) is to be demolished, the
Contractor shall execute this work in such a way as to avoid damage to the section designated to
remain which shall include any toe piling or scour protection of a similar nature not specifically
scheduled for replacement. All details of the Contractor's proposed method of demolition shall be
submitted in advance to the Employer’s Representative for approval. All drainage structures under
replacement bridges shall be removed to the mean water level occurring over the previous 5 year
period. Piles and Sheet piles should be cut 0 .5m below the mud line. Works are to be carried out
to the Employer’s Representatives’ satisfaction.
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Generally, concrete shall be removed by manually or mechanically operated pavement breakers,
by concrete saws or by chipping hammers. Explosives shall be not used. Where concrete is to be
removed to neat lines such removal shall be done by use of concrete saws capable of providing a
reasonably uniform face. If the equipment used will not provide a uniform cut without surface
spalling, the outlines of the work shall first be scored appropriately.

Payment for Partial Removal of Bridges will be made at the rate set down in the priced Bill of
Quantities, Bill 2, Site Clearance and Demolition, Item 020207, Partial Removal of Bridges.

CONCRETE CURBS

Curbs shall be removed manually or using mechanically operated concrete breakers. When curbs
are to be removed to neat lines concrete saws should be used to provide a reasonable uniform face.

Payment for Removal of curbs will be made at the rate set down in the priced Bill of Quantities,
Bill 2, Site Clearance and Demolition, Item 020208, Removal of Concrete Curbs.

DISPOSAL OF MATERIALS

Except as described above, all waste materials shall be disposed of by the Contractor in areas
provided by him and approved by the Employer’s Representative. Any material designated to
remain the property of the Employer should be either stacked in neat piles within the RoW or loaded
and transported to designated storage areas. This will be done at no additional cost to the Employer.
The Contractor is encouraged to liaise with the Neighboring District Council in establishing a use
any disposed material and storage areas.

No separate payment shall be made for the cost of, Disposal of Materials and for complying with
the requirements in this Clause. Costs for these items are deemed to have been included by the
contractor in the Bid Price.

MEASUREMENT AND PAYMENT

The work under this Section shall be deemed to include any precautions or special working methods
necessary to avoid danger to abutting material and structures designated to remain. The Contractor
shall rectify any such damage caused. All work shall be as directed by the Employer’s
Representative including the removal and disposal of all demolition materials.

Payment for the work specified in this section of the Specification shall be made under the relevant
items of the Bill of Quantities measured under the items quoted under Bill 2. Site Clearance and
Demolition, Item 020201 Demolition of structures above ground, Item 020202, Removal of Traffic
Signs, Sign Board frames, etc.; Item 020203 Removal of Street Lights, Item 020204 Removal of
Traffic Signals and Foundations, Item 020205 Demolition of structure below ground, Item 020206,
Removal of Existing Retaining Walls, Item 020207 Partial Removal of Bridges; Item 020208
Demolition of structures above ground- Concrete Curbs and Item 020209 Removal of Bus Shelters
using the units of measurement specified. Not Applicable

98



DIVISION 02 - Site Clearance Demolition and Earthworks Demolition and Removals- Section 02020

99



DIVISION 02 - Site Clearance Demolition and Earthworks Earthworks- Section 02030

SECTION 02030 - EARTHWORKS

1-1 DESCRIPTION ...ttt ettt ettt ettt ettt ettt e e et est e te e st ensesseeneensessesseensensens 101
1-2 CLASSIFICATIONS ...ttt sttt ettt ettt eseeaesaeeaeens 102
1-2-1  General EXCavation..........ccccuevieeiiiiieieeieee ettt 102
1-2-2  Unsuitable MaterialS ...........coooeerererieieieieieseeeee e 102
1-2-3  Ditch EXCaVAION...c..tiitiiiiiiiiieiieeie ettt ettt et et 103
1-3 DISPOSAL OF SURPLUS AND UNSUITABLE MATERIAL.......cccccoceviviieieienne. 103
1-3-1 Ownership of Excavated Materials...........ccocerviriiiniinienieeeeee e 103
1-3-2  DiSp0Sal / SPOIL ATCAS......cccverrirrierieiieriesieesieesieeseresresreseseseseesseesseesseenns 104
1-4 BORROW (APPLICABLE TO INTERIOR PROJECTS MOSTLY) .ccovevveieierieennee. 104
1-4-1  Authorization for BOITOW .......cccociiiiiiiiiiiiiiiec et 104
1-4-2  Preparation 0f BOITOW AT@aS ........cccuveveieriiiiiieieeie ettt sere e 105
1-4-3  Drainage 0f BOITOW ATCAS ......ccecoueervierieeriierieeieereereeseeseesseesseesssessnessneans 105
1-4-4  Haul Routes for Borrow Pits.........cccceriiiiiiiiiiieiieeeeeeeeeeee e 105
1-4-5 Reinstatement of BOrrow PitS .........cccooiroiiiiiiiieiiieeeeeceee e 105
1-5 MATERIALS FOR EMBANKMENT ..ottt ettt 106
1-5-1  General REQUITEMENLS.........ceeevieriieiieiieiie e eie e ere e ereeseesreeseeesraesene e 106
1-5-2  Specially Selected Fill ........ccoociiiiiiiiiiiiiie e 106
1-5-3  MOIStUIE CONLENL ....ueeieiieiiitieiesie ettt ettt st 106
1-5-4  Density REQUITEMENTS.......ccccviiiiiiieiiiieiieeciieeieeerire e e ereeeteeesereesreeeveeenes 106
1-5-5 Sub-grade Preparation...........cocceeccvereverierienieeieeie e esieeseeeseeseesenesnessneans 107
1-6 CONSTRUCTION OF EMBANKMENTS ....ooiiiiiiiieeeeeeeeeee e 107
1-6-1 Embankment CONStUCHION. ......cceeuiriiereieeieieriieieie et 107
1-6-2 Maintenance and Protection of Worki..........cccooeeiiiiiiiiiniies 108
1-6-3  FINal Shaping:.......cccvevierierienieriesieeeieere e ereeteebe e e e e e seaesenesssesssessneenns 108
1-6-4 Operations Adjacent to Pavement...........ccceevvvieriiencieeceie e 109
1-7 MEASUREMENT AND PAYMENT ..ottt 109

100



DIVISION 02 - Site Clearance Demolition and Earthworks Earthworks- Section 02030

1-1 DESCRIPTION

The work specified in this Section covers excavation, haul, dispose of, place and compact specified
materials necessary to construct the project particularly those areas required for roadway and
shoulder construction and for new drainage ditches. Also, for the construction of fill areas using
material from approved borrow areas and for the preparation of sub-grades.

Clear, grub, and remove topsoil before beginning excavation, grading and embankment operations.
Salvage top soil as specified in Section 02010 (Site Clearance) Provide a uniform and smooth finish
to excavated surfaces. Obtain the Project Manager’s approval before wasting excavation material.
Excavate and perform operations without disturbing material outside staked constructions limits.

Dispose of surplus or unsuitable excavated material at the direction of the Project Manager. Obtain
written agreements with property owners and government authorities for disposal locations outside
the right-of-way limits. Use suitable surplus material to flatten slopes within the right-of-way. Do
not place excess or unsuitable material in wetlands.

Grade obliterated roadways to restore the original ground contour. Form natural, rounded slopes.
Remove and dispose of pavement and base courses as specified in Sections 02010 (Site Clearance)
and 02020. (Demolitions and Removals)

Included in the excavation under this Section are materials that are encountered within the required
limits of the excavation (except as may be specified to be removed under the work of clearing and
grubbing and stripping of topsoil or under other items related to the removal of such materials).

Excavation and backfill associated with pothole or patch repair, the cleaning of drainage ditches
and culverts, work specifically billed as structural excavation, structural backfill and embankment
of White Sand or Reef Sand fill shall not be included in this work description.

If the operations expose artifacts of historical or archaeological significance, the excavation shall
be temporarily discontinued and the event brought to the attention of the Project Manager in
writing.

The excavation shall be resumed only when directed by the Project Manager.

All excavation is to be kept dry and the contractor shall take all necessary measures to maintain
excavation free from water during construction. The method of keeping excavations clear of water,
dewatering and disposal of water, shall be subject to approval of the Project Manager. The
Contractor shall ensure that sufficient standby plant is on site at all times to avoid any interruption
in continuity of dewatering. Where required by the Project Manager, the sumps from which pumps
operate shall be constructed outside the area of the embankment limits.
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CLASSIFICATIONS

The excavation specified under this Section will be classified as General, Unsuitable Material and
Ditch Excavation.

1-2-1  General Excavation
General excavation shall include roadway excavation and borrow excavation as defined below.

Excavation or Roadway Excavation

Excavation shall consist of excavation within the construction limits of the roadway and
stockpiling the excavated material for future use, or satisfactorily dispose of the material if it
deemed to be unsuitable. Where excavation beneath a roadway area is required to a specific
level (Grade level) and the Contractor excavates below this level, such over-excavation shall
be made good using material approved by the Project Manager at the Contractor’s expense.

When widening an existing road, extreme care and all necessary precautions shall be taken by
the Contractor to ensure the integrity/stability of the existing road is maintained at all times
during the construction period. In order to maintain the integrity of the existing road, excavation
shall be only permitted in a 50 metre length at a time, immediately after which backfilling and
compaction will be done in accordance with the requirements of the specifications before
another 50 metre section can be excavated. Allowance shall be given for propping.

Excavation will be calculated from levels measured after demolition of existing pavement to
the level of the grade line. Payment for Roadway Excavation will be made at the rate set down
in the priced Bill of Quantities, Bill 3, Earthworks, - Excavation for cuttings- from commencing
surface or excavation for cuttings from excavated surface.

Borrow Excavation (Applicable to interior projects mostly)

Borrow excavation shall consist of excavation, transport and placement in embankment of
material from authorized borrow sources. It shall include only material that is suitable for
construction of embankments or of other works covered by the contract and, where so specified,
shall be in accordance with the requirements of the Drawings and these Specifications. The
Contractor will make arrangements and pay all costs involved in procuring borrows.

Payment for Borrow Excavation will be made at the rate set down in the priced Bill of
Quantities, Bill 2, Site Clearance and Demolition, Item 020302, Borrow Excavation.

1-2-2  Unsuitable Materials

Sub-Excavation Areas

Where unsuitable material is removed by sub-excavation of unsuitable material below the grade
level, the surface of the exposed area shall be compacted by rolling with an appropriate roller
for the full width of the sub-excavated zone (pavement areas and/or shoulders). Such rolling
shall be done before any backfill is begun and shall be continued until the required support
strength is achieved. This requirement shall not apply where the surfaces are below the normal
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water table. The procedure and equipment required for this operation shall be varied at the
discretion of the Project Manager.

Where silt, soft clay or other deleterious material is found within the limits of the roadway and
is deemed to be unsuitable, the Contractor shall sub-excavate such material to the cross-sections
shown on the Drawings or as otherwise indicated by the Employer’s Representative and
backfill the void with suitable material.

Material removed shall be disposed of in approved spoil areas or, if judged suitable for re-use
for the flattening of side slopes, shall be stockpiled or transported and placed free of charge as
directed.

Sub excavation consists of excavation of material below grade elevation shown on the plans.
Payment for Sub Excavation will be made at the rate set down in the priced Bill of Quantities,
Bill 2, Site and Earthworks, Item 020303, Sub Excavation.

1-2-3  Ditch Excavation

This work covers excavation and disposal of excavated material from new ditches, earthen
channels and concrete channels where indicated on the drawings or otherwise directed by the
Project Manager. The cleaning of existing watercourses is not included herein.

Tolerances for new ditches are as stated below, provided the cross sectional area of channels,
bed width, and bank top level shall be not less than those shown on the Drawings or ordered
by the Project Manager.

Description Tolerance
Bed level +/- 50mm
Side slope (from position shown on drawing) | +/- 20mm
Bank top level Not less than specified
Centre Line of Channels +/- 250mm from original CL

All surfaces shall be finished off neatly and evenly.

New ditches shall be constructed in accordance with the general procedures set out for
excavation. The affected area will be cleared and grubbed, topsoil will be stripped and set aside
and the remaining excavated material will be classified for use in the Works as noted in
paragraph 2 above.

Payment for Ditch Excavation will be made at the rate set down in the priced Bill of Quantities,
Bill 2, Site and Earthworks, Item 020304, Ditch Excavation.
DISPOSAL OF SURPLUS AND UNSUITABLE MATERIAL

1-3-1  Ownership of Excavated Materials

Any surplus materials shall remain the property of the Employer and shall be disposed of
outside the RoW to the satisfaction of, and in locations instructed by, the Project Manager and
in accordance with local laws including the provisions of the EMP. The costs of such disposal
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shall be borne entirely by the Contractor who shall make allowance for them in his excavation
rates.

In urban or other areas where temporary storage of suitable materials within the RoW may be
impracticable, the Contractor shall stockpile the materials in areas provided by him until such
materials are needed in the job or become surplus. With the written approval of the Project
Manager, the Contractor may dispose of apparent excess material on the understanding that
any portion of the disposed material that may subsequently be required to meet flattening
requirements will be replaced with similar material at no cost to the Employer.

If material is to be stocked temporarily, no extra compensation will be allowed for any re-
handling involved.

1-3-2  Disposal / Spoil Areas

Unless otherwise permitted, the Contractor shall dispose of surplus excavated materials outside
the RoW in approved spoil areas. The Contractor shall furnish the disposal areas without
additional compensation and shall identify them and the proposed method of disposal for the
approval by the Project Manager. This shall be at least 30 days before the opening of the
disposal areas.

Areas provided by the Contractor for disposal of removed materials shall be out of sight of the
project and at least 100m from the nearest public roadway and RoW boundary.The 100m
limitation will not apply, however, if the material is properly deposited, compacted, landscaped
and planted in accordance with a scheme approved by the Project Manager.

No separate payment shall be made for the cost of, Disposal of Surplus or Unsuitable Materials
and for complying with the requirements in this Clause. Costs for these items are deemed to
have been included by the contractor in the Bid Price.

BORROW (APPLICABLE TO INTERIOR PROJECTS MOSTLY)

1-4-1  Authorization for Borrow

In no case shall material be borrowed until so agreed by the Project Manager and then only
from the approved borrow pits and in accordance with the requirements of the EMP. No borrow
pits shall be opened until the Project Manager has approved their location and the restoration
method to be used. Borrow pits shall be set back from the road reserve by at least 100 metres.

No borrow material shall be obtained from any substitute areas until the Contractor has made
written request for permission to use such areas and the Project Manager has approved in
writing, the use of the particular areas. Upon such written approval by the Project Manager,
the substitutes areas shall be considered as additional ‘designated’ borrow areas.

Except in the case of existing commercially operated sources, the Contractor shall supply the
Employer with evidence that necessary permits, rights or waivers (including those from the
Environmental Protection Agency) for the use of such areas have been secured.

Upon completion of excavation all exposed areas, including haul roads, shall be neatly shaped
and dressed so as not to present an objectionable appearance. The cost of grassing or other
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permanent erosion control measures as may be directed by the Project Manager shall be
included in the cost of the works.

A waiver of the 100m setback requirement will be considered only in rare and unusual
circumstances where a definite public benefit will result. Each such request to encroach on the
100m setback must be accompanied by the Contractor's proposed plan of landscaping and
restoring the disturbed area so as to blend with the surrounding terrain. The cost of all
landscaping and restoration work required due to encroachment upon the 100m setback will be
at the expense of the Contractor.

1-4-2  Preparation of Borrow Areas

Before winning material from borrow areas is commenced the area to be excavated shall have
the topsoil stripped to a depth of 200mm, or such other depth as may be directed by the Project
Manager, having regard to the effective depth of vegetation and organic matter and to the use
to which the borrow material is to be put. The stripped topsoil shall be set aside and reserved
for the final reinstatement of the borrow area.

1-4-3  Drainage of Borrow Areas

Ditches for the adequate drainage of borrow pits shall be installed and the materials generated
by the excavation of such ditches shall be classified as topsoil (and retained at the site for
restoration purposes) or as borrow. Suitable materials designated for use as borrow shall be
hauled and place in fill areas as directed by the Project Manager.

Where borrow pits are located in areas of flat terrain and where the Project Manager agrees
that drainage is impractical, borrow pits shall be fenced on all sides to ensure that adequate
protection is provided for members of the public and for animals.

1-4-4  Haul Routes for Borrow Pits

The Contractor shall provide and maintain at his own expense all temporary or permanent roads
used for hauling the borrow material. Where such haul roads are used by others, the Contractor
shall not permit such roads to deteriorate in condition due to his operations.

The Contractor shall make his own arrangements for the use of all non-public haul routes
crossing private property. Any expense for the use of such haul routes shall be the
responsibility of the Contractor.

1-4-5  Reinstatement of Borrow Pits

When extraction operations for the purposes of the Works at any borrow pit opened by the
Contractor for the purposes of the Works have concluded, the pit shall be closed and reinstated.
If the pit is a free draining pit then it shall be carefully shaped and graded to a form agreed with
the Project Manager and in such a manner that no slopes shall exceed the normal gradient of
slopes in the surrounding terrain. Upon conclusion of re-grading the whole of the affected area
shall be covered with a uniform layer of topsoil using the material set aside when the pit was
opened. The topsoil layer shall be seeded, grassed or otherwise vegetated in a manner
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acceptable to the Project Manager and calculated to ensure that the whole area is adequately
vegetated within 6 months of completion of reinstatement.

After the conclusion of reinstatement no area of any borrow pit shall be left in such a condition
that it can hold standing water.

No separate payment shall be made for the cost of, Preparation, Drainage, Reinstatement,
Construction of Haul Roads, or any other activity associated with the operation of Borrow
areas. The Cost for complying with the requirements in this Clause is deemed to have been
included by the contractor in the Bid Price.

MATERIALS FOR EMBANKMENT
1-5-1 General Requirements

The words “fill” and “embankment” are used inter-changeably in these Specifications.

Material used for construction of fills or embankments shall not contain stumps, roots, brush,
vegetable matter, rubbish or other material that cannot be compacted into a suitable and
enduring structure. Material designated as unsuitable shall be removed and disposed of. Fill
material must be approved by the Project Manager.

Granular material shall comply with ASTM D1241-15. Construction of fill or embankment
shall be in accordance with Drawings or as directed by the Project Manager. Unless approved
by the Project Manager the fill material shall not contain particles of size larger than 150mm.

1-5-2  Specially Selected Fill

Where specially selected fill is shown on the drawings or is ordered by the Project Manager,
the material used shall be such as to give a stable construction with low permeability and shall
be to the Project Manager’s approval.

1-5-3  Moisture Content

Materials shall be compacted at their optimum moisture content such that the specified density
can be attained. If necessary, to attain the moisture content, water shall be added to the material
or the moisture content lowered by working the material and/or by forming windrows and
allowing it to dry as may be required.

1-5-4  Density Requirements

Each layer of the material used in the formation of embankments shall be compacted to a
density with section 01040 — Quality control - table 1. Each layer shall be uniformly compacted
using equipment that will achieve the required density and as compaction operations proceed
the moisture content of each layer shall be increased or decreased to meet the specified density.
Each layer shall be shaped and worked as necessary to assure uniform density throughout the
embankment.
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The density of each layer is to be tested by ASTM D 6938-10 the Nuclear Density Gauge. In
the event of discrepancy between test results using the Nuclear Density gauge and Drive
cylinder test in accordance with ASTM D2937-17¢2 shall be performed, the Drive cylinder
results shall be taken as the true value.

1-5-5  Sub-grade Preparation

The existing embankment, where slopes are steeper than 6:1, shall be benched to receive the
new construction. Bench continuously in loose lifts of less than 300 mm. Ensure benches can
accommodate placing and compacting equipment. Begin all horizontal cuts at the intersection
of the ground line and the vertical side of the previous bench. Step existing slopes to keep the
embankment from wedging against structures.

Remove all organic matter from the existing ground surface (roadbed). Compact the roadbed
with a walk behind roller or plate compactor to the satisfaction of the Project Manager’s
Representative.

CONSTRUCTION OF EMBANKMENTS
1-6-1 Embankment Construction

Existing embankment reconstruction

Scarify existing roadways containing granular material within 1 m of the sub grade to a depth
of 150 mm. Compact to a density of at least 95% of the maximum density as determined by
ASTM D1557-12 Method A. Each layer shall be uniformly compacted using equipment that
will achieve the specified embankment density.

Embankment Adjacent to Structures

Compact the embankment without applying excessive pressures against the structure. Place fill
adjacent to the end bent of a bridge only to the bottom of the back wall until the superstructure
is in place. Bring up embankment equally on both sides of a concrete wall or box-type structure.

Roadway Embankment

Place and spread roadway embankment in uniform horizontal lifts of less than 250 mm loose
measurement. The material shall meet the requirements of AASHTO M 57-80. Compact the
embankment to a density of at least 95% of the maximum density as determined by ASTM
D1557-12 Method A. Each layer shall be uniformly compacted using equipment that will
achieve the specified density before placing the next lift. This procedure shall be repeated until
the embankment is completed. The contractor may request from the Project Manager’s
Representative to place thicker layers providing he can demonstrate that compaction to the
required density can be achieved Maintain proper moisture content to achieve the required
density and stability.
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Embankment over Wet or Unstable Foundations

Compact the first layer of fills over swampy or otherwise unstable ground in lifts sufficient to
support equipment. Compact the fill uniformly across the area to produce a compacted
embankment that does not rut under loaded hauling equipment.

Shape roadbed for its full width to required grade and cross section. Compact the roadbed by
light rolling to allow placement of fill material without rutting or displacing the roadbed.

Ensure the finished roadbed surface is smooth and conforms to prescribed elevations before
constructing the embankment. Limit the maximum variation from the roadbed to the prescribed
elevation to 10 mm.

Correct all finished sections damaged during construction operations at no cost to the
Employer. Where areas of widening are of insufficient width to permit the use of standard
compaction equipment, the required compaction effort shall be provided by sidewalk rollers or
trench compaction equipment that meets the approval of the Employer’s Representative.

It shall be the Contractor's responsibility to maintain the required density until the sub-base
and/or base layers above are placed on the sub grade.

1-6-2  Maintenance and Protection of Work

While construction is in progress, adequate drainage for the roadbed shall be maintained at all
times. The Contractor shall maintain all earthwork construction throughout the duration of the
Contract and shall take all reasonable precautions to prevent loss of material from the roadway
due to the action of wind or water.

He shall repair at his expense, except as otherwise provided herein any slides washouts,
settlement, subsidence, or other mishap which may occur prior to final acceptance of the work.

All channels excavated as a part of the Work shall be maintained against natural shoaling or
other encroachments to the lines, grades and cross sections shown in the plans, until final
acceptance of the project.

The Contractor’s proposals for protecting the Works constructed under the Contract from
damage by flooding or otherwise in the course of his work on the construction of associated
structures, shall be submitted to the Project Manager for approval. Such submission and
approval shall not in any way absolve the Contractor from responsibility for any damage which
may be incurred subsequently.

1-6-3  Final Shaping:

As a final grading operation, the surface of embankment shall be shaped to conform to the
lines, grades and cross sections shown on the Drawings or as directed, within the tolerances
specified below. Hand dressing will not be required except as necessary in confined areas
where equipment operation is restricted. Where the upper surface of embankment (formation
level) is to form the underside of the sub base, it shall be shaped accurately to conform to the
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required shape and levels shown in the drawings. Finished levels of the complete embankment
course shall not exceed the design level and shall not be more than 30mm below design level.

If instructed by the Project Manager, level testing shall be carried out in accordance with
“Procedures for Surface Levels of fills and pavements layers” Clause 1-7 Sampling, in
QUALITY CONTROL Section 01040. The grid will not conform to any system of points or
levels used by the Contractor for setting out the surface originally. In addition further check
levels will be taken at any point or area which appears to be too high or low.

1-6-4  Operations Adjacent to Pavement

When shoulder dressing is underway adjacent to a pavement lane being utilized to maintain
traffic, extreme care shall be exercised to avoid interference with the safe movement of traffic.

MEASUREMENT AND PAYMENT

Payment for the work specified in this section of the Specification shall be made against the
appropriate items of the Bill of Quantities, Bill 3, Earthworks Item 020301 Excavation, Item
020302 Borrow Excavation, and Item 020304 Ditch Excavation the units of measurement specified.

The rates and prices quoted shall include the cost of all operations and sequences of operations
which may be required to comply with the needs of the Works, including, but not limited to,
provision and stockpiling of material, filling by increments, trimming of embankments and
cuttings, disposing of all surplus material and formation and compaction of material and permanent
works.

Dewatering may be required to embankment construction beside canals. The Contractor shall
include for the cost of all cofferdams, temporary works, pumping and sequence of operations
within his rates for excavations to embankments. The rates shall also include for multiple
pumping operations in the event that the canal becomes refilled after being dewatered due to
rainfall or any other reason.
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1-1

DESCRIPTION
This section details the specifications for white sand fill to be incorporated in the Works.
MATERIAL

1 General
The material used shall conform to the following:

For white sand not more than 15% shall pass the No. 200 sieve; In addition, the white sand
shall be non-plastic.

Before any material is brought on to the site it shall first have been tested to determine the
maximum index density by the Independent laboratory and approved by the Project Manager.

Source of Materials

Contractor's Option

The Contractor will furnish the areas or select the sources from which the sand material may
be obtained. Material furnished by the Contractor must meet all the requirements of these
specifications, and any hauling or other costs shall be absorbed by the Contractor and included
in his rate for the work.

Variability of Material

The material provided by the Contractor shall be consistent in grading and appearance and shall
not vary significantly from the material qualities of the samples originally approved. Source(s)
of material shall not be changed without the approval of the Project Manager.

PLACING MATERIALS

Sand layers are to be constructed in regular courses, the component courses shall be approximately
equal in thickness and the compacted thickness of any layer laid, processed and compacted at one
time shall not exceed 150 mm. No such layer, once completed shall be covered by the succeeding
layer until it has been accepted by the Project Manager. The contractor may request to place thicker
layers providing he can demonstrate to the Project Manager’s Representative that full depth
compaction can be achieved

COMPACTION

The material shall be within+/-2 % of the optimum moisture content as determined during approval,
before being compacted. Wetting or drying will be required when the material does not have the
proper moisture content to ensure the required density. If the material is deficient in moisture,
water shall be added and uniformly mixed-in by disking the course to its full depth. If the material
contains an excess of moisture, it shall be repeatedly disked and turned until it has dried to the
required moisture content. Wetting or drying operations shall involve manipulation of the entire
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width and depth of the layer as a unit. As soon as proper conditions of moisture are attained the
layer shall be compacted to a density with section 01040 — Quality control - table 1. Each layer
shall be uniformly compacted using equipment that will achieve the required density and as
compaction operations proceed each layer shall be shaped and worked as necessary to assure
uniform density throughout the embankment.

Prior to placing material for any course, the density tests shall have been made on the underlying
course and the Project Manager shall have determined that the specified compaction requirements
have been met. In the compaction of the upper course the operations of wetting, disking, etc., shall
not be such as to disturb the density in the lower course. The density shall be determined separately
for each layer.

TESTING

The density of each layer is to be tested by ASTM D 6938-10 the Nuclear Density Gauge. In the
event of discrepancy between test results using the Nuclear Density gauge and Drive cylinder test
in accordance with ASTM D2937-17¢2 shall be performed, the Drive cylinder results shall be taken
as the true value.

The stiffness of the final layer to determine the in situ California Bearing Ratio most be performed
in accordance with ASTM D6758-18

If requested by the Project Manager, density and stiffness testing shall be carried out in accordance
with “Procedures for relative compaction in pavement layers” Clause 1-7 Sampling, in QUALITY
CONTROL Section 01040. The grid will not conform to any system of points or levels used by the
Contractor for setting out the surface originally. In addition further check levels will be taken at
any point or area which appears to be too high or low.

White sand fill shall be brought up in even courses not exceeding 150mm in compacted thickness.
The final course shall be checked for compliance with the level required for the formation level, or
underside of the Sub base. The top surface of white sand embankment shall not exceed the design
level and shall not be more than 30mm below design level.

In addition, no more than fifty percent (50%) of the testing will be apportioned as random tests at
the Project Manager’s discretion. The Contractor is required to carry out any field or laboratory
testing as described by the Specifications at any given time within the project duration at the
Ministry of Public Infrastructure Laboratory. The Contractor will also bare the cost or responsibility
of arranging transportation for collecting samples, storage of samples and testing equipment to and
from site.

FINAL SHAPING

In the event there is a settlement period included in the contract the lines and levels shown for
Initial Construction levels of white sand embankment in the documents and drawings make
provision for settlement expected to occur during the settlement period after placing. Initially the
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Contractor will be required to provide compacted white sand embankment in accordance with these
requirements and protected at the sides with clay blanket.

Following the settlement period and prior to commencing the work of sub base or base construction,
the whole of the embankment works will be checked for level and shape and the Project Manager
will finalise the required finished levels. If additional material is required to be placed it will be
paid for as white sand embankment. If there is surplus material to be removed the Contractor shall
remove the material from site and it shall become his property.

Clay blanket material required shall be supplied and paid for under the Bill item for Clay Blanket.

MEASUREMENT AND PAYMENT

Measurement of the work of White Sand embankment shall be based on the requirements of the
Drawings and the surveys and shall be the cubic metres of compacted material required based on
the nominal required Initial Construction levels of the embankment, the nominal levels of the
roadbed and the theoretical edge profile and extent shown on the drawings. Payment for any
additional white sand required after settlement shall be measured and paid for on the same basis
using sections and measurements taken jointly immediately before the placement of such additional
white sand.

Payment for white sand fill shall be made at the relevant rate quoted in the Bill of Quantities, Bill
2, Earthworks Item 020331 White Sand Fill. Measurement will be in cubic metres and shall be full
and complete payment for the work and shall include winning and transport of the material,
stockpiling, placing, compacting, final shaping, disposal of any surplus material and all other works
involved in supplying the completed embankment.
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1-1 DESCRIPTION

The work specified in this Section consists of the construction of a Modified Sub-grade or capping,
layer composed of a blend of Loam and White Sand and constructed on a prepared roadbed in
accordance with these Specifications and in conformity with the lines, grades, notes and typical
cross sections shown on the Drawings.

MATERIALS
The material used shall conform to the following requirements:

e CBR bearing capacity to be not less than 15% when tested in accordance with ASTM
D1883-16 after soaking for four days.

e Plasticity Index shall not exceed 12 and the Liquid Limit not exceeding 45% when tested
in accordance with ASTM D4318-17-el

Before any Modified Sub-grade material is used, it shall first have been tested by the Independent
laboratory and approved by the Employer’s Representative.

1-2-1 Sources

The Contractor shall identify the area(s) from which the sand materials will be obtained.

Material to be provided must meet all the requirements of these Specifications and all haul or
other costs shall be included by the Contractor.

The material shall be removed from approved sources in accordance with the particular
requirements of the Environmental Management Plan and of the Employer’s Representative.
PLACEMENT

1-3-1  Layer thickness

When the specified compacted thickness of the Modified Sub-grade is greater than 150 mm,
the layer shall be constructed in two or more courses. Otherwise the Modified Sub-grade may
be constructed in a single course.

Component courses of this layer shall be approximately equal in thickness and the compacted
thickness of any layer laid, processed and compacted at one time shall not exceed 150 mm.

1-3-2  Compaction

The material shall be brought to within £2% of its optimum moisture content and to the proper
loose consistency, in a method approved by the Employer’s Representative, before being
compacted.

Wetting or drying may be required when the material does not have the proper moisture content
to reach the required density. If the material is deficient in moisture, water shall be added and
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uniformly mixed-in by disking the course to its full depth. If the material contains an excess of
moisture, it shall be dried before being compacted. Wetting or drying operations shall involve
manipulation of the entire width and depth of the placed layer.

As soon as proper conditions of moisture are attained each course shall be compacted to a
density not less than 95% of the maximum density as determined by ASTM D1557-12.

Prior to the placing of material for subsequent layers, density tests shall be made on the lower
course so that the Employer’s Representative can be satisfied that the specified compaction
requirements have been met. For the compaction of an upper layer, the operations of moisture
content adjustment shall not be such as to disturb the density of the lower course. The in-place
densities shall be determined separately for each layer.

1-3-3  Tolerances

Level

The level tolerances referred to in Section 01040, Quality Control and Testing shall be as
follows:

1. H90 =25mm
2.Hmax = 33mm

Laver Thickness

The thickness tolerances referred to in Section 01040, Quality Control and Testing shall be as
follows:

1.D90 = 30mrn
2.Dmax = 40mm
3.Daverage = 10mm

1-3-4  Density Control

The density of each layer is to be tested by ASTM D 6938-10 the Nuclear Density Gauge. In
the event of discrepancy between test results using the Nuclear Density gauge and Drive
cylinder test in accordance with ASTM D2937-17¢2 shall be performed, the Drive cylinder
results shall be taken as the true value.

MEASUREMENT AND PAYMENT

Payment for the work specified in this section of the Specification shall be made under the relevant
items of the Bill of Quantities measured under the items quoted under Division 2. Site and
Earthworks, Section 02035: Select Sub-grade using the units of measurement specified.

Payment for the work specified in this section of the Specification shall be made under the relevant
rate quoted in the Bill of Quantities, Bill 2, Site and Earthworks, Item 020351 Select Sub Grade.
Measurements will be in cubic meters and shall be full and complete payment for the work and
shall include all testing, stockpiling, placing, compacting, forming modified sub grade, final
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shaping, disposal of any surplus material and all other works involved in completing modified Sub
Grade.
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DIVISION 03 — Pavement Works Treatment of Surface Defects — Section 03010

DESCRIPTION

The work specified in this Section consists of excavation for bridge foundations, box culverts,
retaining walls, headwalls, tie or anchor rods and similar structures. It shall also include:

e Construction and removal of cofferdams, sheeting, bracing, etc.
e Pumping or otherwise de-watering of foundation excavations.

e Disposing of surplus material and final cleaning, as may be necessary for the proper
execution of the work.

e Backfilling with approved materials.
CLASSIFICATION OF EXCAVATION

All material excavated shall be classified as follows:
Hard material

Hard Material is material which can be excavated by the use of a mechanical breaker fitted with a
rock point in good condition and operated correctly.

Soft Material

Soft material is all material other than hard material including that which is suitable and unsuitable
for reuse.

EXCAVATION OF FOUNDATIONS FOR STRUCTURES
1-3-1 General

The excavation of foundations for all structures shall be kept to the limits of structural
excavation as shown on the plans. The sides of the excavation shall be properly timbered or
sheet piled, shored and strutted as necessary to prevent subsidence or slipping of the
surrounding soil.

The excavation of trenches for precast concrete box culvert shall be kept to the dimensions
specified in the Contract Drawings or ordered by the Employer’s Representative. The
Contractor shall make such provisions as required to insure adequate drainage of the trench to
protect the bedding during construction operations.

All excavated surfaces in hard material other than rock on which foundations for structures are
to be placed shall be compacted to 95% MDD (ASTM DI1557-12) immediately before
foundations are constructed.

Excavated surfaces in soft material shall be further excavated to achieve a minimum thickness
of 50mm compacted white sand and SO0mm of Grade 7 (E) concrete. Where ground conditions
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are such that a satisfactory foundation cannot be achieved, the Contractor shall, if instructed by
the Employer’s Representative, remove the unsuitable material either until a suitable material
is encountered or to the depth and width instructed by the Employer’s Representative.
Placement of white sand bedding material shall precede the installation of precast concrete box
culvert. This shall include necessary levelling of the native trench bottom or the top of
foundation materials as well as placement and grading of required white sand bedding material
to a uniform grade so that the entire length of culvert will be supported on a uniform slightly
sloping bedding.

The Contractor shall backfill the resultant excavation with approved material to a dry density
of 95% MDD (ASTM D1557-12). Approved material may include rock-fill and/or selected
backfill material from sources approved by the Employer’s Representative.

The Employer’s Representative’s approval of any excavation shall be obtained prior to
beginning any construction thereon.

1-3-2  Dewatering

All excavations are to be kept dry and the Contractor shall take all necessary measures to
maintain excavation free from water.

The Contractor shall keep each excavation clear of water during construction and in case of
structures being constructed in saline or acidic groundwater, for such periods as may be
necessary to avoid the submergence of concrete within 14 days of being placed.

The method of keeping excavation clear of water, dewatering and disposal of water, shall be
subject to the approval of the Employer’s Representative. The Contractor shall ensure that
sufficient standby Plant is on site at all times to avoid any interruption in continuity in the
dewatering.

Where required by the Employer’s Representative, the sumps from which pumps operate shall
be constructed outside the area of the foundation base. Excessive pumping from the excavation
- that is liable to cause settlement, disturbance or washing out of fines from the adjacent ground
- will not be permitted.

Where, in the opinion of the Employer’s Representative, the foundation has become soft and
additional excavation is required due solely to the Contractor’s method of working, the
resulting sand backfill of approximately 150mm to level the bottom of the excavation shall be
at the Contractor’s expense.

1-3-3  Cofferdams

General

The Contractor shall furnish, construct and maintain all necessary cofferdams, cribs, channels,
flumes and other diversions and protection works and shall furnish, install, maintain and
operate all necessary pumping and other equipment for the exclusion or removal of water from
various parts of the Works. Culverts shall be protected by a minimum of 1000mm cover to
prevent damage before permitting heavy construction equipment to pass over them during
construction.
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Shop Drawings and calculations for cofferdams and other proposed temporary installation shall
be submitted to the Employer’s Representative before commencement of the work. The
Contractor shall avoid any measures in the proposed installations that will cause flooding or
endanger the safety of persons or property upstream or downstream of the site.

All such structures shall be removed on completion of the works unless otherwise instructed
by the Employer’s Representative.

Construction Methods

Wherever practicable, all foundations shall be constructed by open excavation and the
excavations shored, braced, or protected by cofferdams, in accordance with approved methods.

Cofferdams or cribs for foundation construction shall generally be carried well below the
bottom of the footings and shall be safely braced and as watertight as practicable.

There shall be sufficient clearance in the cofferdam interiors to permit construction of forms
and the inspection of exteriors and for pumping equipment.

Cofferdams or cribs which are tilted or moved laterally during the process of sinking shall be
righted or enlarged in order to provide the necessary clearance.

Protection of Concrete

Cofferdams shall be so constructed as to protect green concrete against damage from a sudden
rise of the water and to prevent damage by erosion.

No timber or bracing shall be left in cofferdams or cribs in such a way as to extend into the
substructure masonry except where permitted in writing by the Employer’s Representative.

Placing in the Dry

For placing footings in the dry, the Employer’s Representative may require cofferdam sheeting
to be driven to an elevation below the elevation of the bottom of the footings and require
sufficient pumping equipment to de-water and maintain the cofferdam in a comparatively dry
condition.

Working Drawings

For substructure work, the Contractor shall submit, drawings showing the proposed method of
cofferdam construction and other details left to his choice or not fully shown on the Contract
Drawings.

The type and clearance of cofferdams insofar as such details affect the character of the finished
work, will be subject to the approval of the Employer’s Representative but other details of
design will be left to the Contractor, who shall be responsible for the successful construction
of the work.

Removal

Unless otherwise provided, cofferdams or cribs, with all sheeting and bracing, shall be removed
by the Contractor after completion of the substructure. The removal shall be effected in a
manner which does not disturb or mar the finished masonry.
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1-3-4  Foundations and abutments cast against in-situ material

Where shown on the Drawings or instructed by the Employer’s Representative that a
foundation and/or abutment shall be cast against the in-situ material, the excavation shall be
neatly excavated to the shape required. Should any over-excavation occur, the space between
the foundation and / or abutment and the in-situ material should be back-filled with Concrete
Grade 15(D) or with the same grade of concrete as the foundation and/or abutment. Where
concrete of the foundation and/or abutment is to be cast against an over-excavated face, then
that face shall be neatly trimmed to a minimum over-excavation of 100mm from the foundation
and/or abutment face. All such backfill shall be at the Contractor’s expense.

All additional concrete for filling to over excavated faces shall be at the expense of the
Contractor.

1-3-5  Surplus excavated and backfilling materials

Surplus excavated material shall be taken to an approved spoil areas or may be used in adjacent
earthworks if suitable.
The Employer’s Representative’s approval must be obtained to the Contractor’s proposed
material for back filling and filling behind and around a structure.

BACKFILL OF EXCAVATIONS FOR STRUCTURES
1-4-1  General
No filling around a structure or backfill in trench or excavation shall commence; neither shall
a structure be loaded, without the approval of the Employer’s Representative.

The sequence of filling and backfilling behind and around a structure and the maximum
difference in height at any time between fill levels shall be agreed to by the Employer’s
Representative.

1-4-2  Material

All material used for backfill shall be White Sand as specified in Section 02033 — White Sand
Embankment, Clay for Culvert’s Head and Wing Walls or otherwise directed by the
Employer’s Representative.

Density

Backfill shall be deposited in horizontal layers not 150 mm in depth and shall be compacted to
a density with section 01040 — Quality control - table 1 for the material type.

Box Culverts
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For precast reinforced concrete box culvert, bedding and backfill material shall conform to the
Contract Drawings and Figure 27.5E from the AASHTO Standard Specifications for Highway
Bridges, Part II with the following exceptions. Bedding material will be White Sand.

The fill material for precast concrete box culvert shall be placed and compacted with care and
shall be brought up evenly and simultaneously on both sides of the culvert in 150mm layers.

Timbering and sheeting left for the purpose of supporting the excavation shall be eased up
150mm at a time in step with the backfill layer. Where instructed by the Employer’s
Representative, timbering or sheeting shall be left in place.

EXCAVATIONS FOR RIVER TRAINING

Excavation carried out in the diversion, enlargement, deepening or straightening of streams and
rivers or in the formation of new watercourses shall be performed as shown on the Drawings or as
instructed by the Employer’s Representative, and may include site clearance, trimming of slopes,
grading of beds and disposal of the excavated materials.

Where watercourses have to be diverted, the original channels shall be cleared of all vegetation
growth and soft deposits, and carefully filled in with approved materials, deposited and compacted
as instructed by the Employer’s Representative.

MEASUREMENT AND PAYMENT

The work under this Section shall be deemed to include any precautions or special working methods
necessary to avoid danger to abutting material designated to remain. The Contractor shall rectify
any such damage caused. All work shall be as directed by the Employer’s Representative including
the removal and disposal of all demolition materials.

Payment for the work specified in this section of the Specification shall be made under the relevant
rate quoted in the Bill of Quantities, Bill 2, Earthworks, Item 020401 Structural Excavation and
Backfill to the lines shown on the drawings. Measurements will be in cubic meters and shall be full
and complete payment for the work and shall include excavation, disposal of excess excavated
material, building and removal of cofferdams, dewatering, winning and transportation of backfill
material including clay, stockpiling, placing, compacting, forming the working platform, final
shaping, disposal of any surplus material and all other works involved in completing Structural
Excavation and Backfill.
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1-1 DESCRIPTION

The work specified in this Section consists of placing of a layer of selected clay material, the outer
layers of which shall be favorable to plant growth, over areas of the project which are to be seeded,
seeded and mulched or sodded and/or which are to be protected from the effects of erosion. This
shall be accomplished by use of a clay blanket using material which has either been stockpiled
during site clearance works and general earthworks, or which shall be imported from other sources
of the Contractor’s finding and at the Contractor’s expense.

MATERIALS

The Project Manager shall approve the material to be used. In general it is anticipated that material
for clay blanket will be obtained from the site of the works with material for the inner, or buried,
areas of the blanket being provided from the areas of lower excavation and the outer, vegetated
layers being provided from material arising from the stripping of topsoil.

The inner section of the clay blanket shall be formed from well compacted heavy, impervious clay
material. The upper and outer 200mm of the clay blanket shall be formed from selected materials
suitable for supporting grass and other vegetation and which have previously been vegetated.
Materials shall come, as far as possible from material arising from the excavated embankment and
from stripping of vegetated areas of the works during the operations of topsoil stripping and
stockpiling. Material in the outer blanket shall be suitable for plant growth and free from
appreciable quantities of hard clods, stiff clay, hardpan, gravel, brush, large roots, refuse or other
deleterious materials and shall be of reasonably uniform quality.

The outer material may also be obtained from clearance operations or ditch excavation within the
road right of way.

In the event that materials arising from the area of the works are insufficient or unsuitable, the

Contractor shall identify alternative sources and obtain the approval of the Project Manager to their
use prior to commencing excavation.

APPLICATION
1-3-1 Preparation of Areas

Prior to placing the material, the surface of the earthwork shall have been constructed to the
lines, shapes and elevations indicated in the drawings.

1-3-2 Inner Layer
Material shall be spread to the width indicated on the drawings in layers not exceeding 200mm.

Material shall be packed firmly in placed with tampers or other methods approved by the
Project Manager.
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1-3-3 Outer Layer

Material for the outer layer shall be placed over the completed inner layer to a minimum
thickness of 200mm measured normal to the surface being covered. Material shall be packed
firmly in placed with tampers or other methods approved by the Project Manager. Mechanical
compaction and density testing will not be required for this layer but the layer, on completion,
shall be firm and well bedded and properly shaped in accordance with drawings and to the
approval of the Project Manager.

MEASUREMENT AND PAYMENT

Payment for fill to embankment will be per square metre of material placed based on the nominal
dimensions required by the drawings. No additional volume will be measured for payment for
over-filling or for flattening of side slopes or batters unless such work is specifically instructed by
the Project Manager as a variation from the drawings. Measurement will be made in two phases;
an initial measurement of the embankment followed by a second measurement after the clay blanket
is placed. Volumes of clay blanket placed will be calculated based on these measurements. Sections
where thicknesses are less than 10% of design thicknesses must be corrected prior to payment.

Payment for fill to embankment specified in this section of the Specification shall be made under

the relevant item in the Bill of Quantities, Bill 2 Earthworks, Item 020601, Fill to embankment
using the units of measurement specified.
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DIVISION 02 - Earthworks Roadside Improvement Materials- Section 02070

TOPSOIL
Topsoil shall be provided in accordance with Section 02060.
SEED

Meet the following seed formula(s):
Grass seed shall be obtained from an approved supplier.
Seed mix for all highway verges and central reservations shall be:
o 80% Paspalum notatum (Bahia Grass)
e 20% Cynodon dactylon (Bermuda Grass)
Sowing shall be carried out by evenly distributing the seed at a rate of not less than 25 g/m?.

Deliver in labeled and sealed containers to the job. Seeds are subject to testing by the Ministry of
Agriculture.

Inoculate legume seed with approved cultures according to the manufacturer’s instructions.

MEASUREMENT AND PAYMENT

Payment for Roadside Improvement (Grass Seeding) will be per sq meter of area planted based on
the nominal dimensions required by the drawings. No additional quantity will be measured for
payment for over-broadcasting unless such work is specifically instructed by the Project Manager
as a variation from the drawings.

Payment for Roadside Improvement (Grass Seeding) specified in this section of the Specification

shall be made under the relevant item in the Bill of Quantities, Bill 2, Site and Earthworks, Item
020701, Roadside Improvement (Grass Seeding) using the units of measurement specified.
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1-1 DESCRIPTION
This section details the specifications for white sand sub base to be incorporated in the Works.
MATERIAL

1-2-1 General

The material shall meet ASTM D1241-15 and conform to grading E or F. (See Table 1 Below).
It shall achieve a CBR (ASTM D 1883-16) of not less than 11% after soaking for four days
when compacted to a density of at least 95 % of the maximum density as determined by ASTM
D1557-12 Method A. In addition the material shall be non-plastic.

Before any material is brought on to the site it shall first have been tested by the Independent
laboratory and approved by the Project Manager.

Table 1

Gradation E | Gradation F

2-in. (50-mm) 100 100
1-in. (25.0-mm) 100 100
38-in. (9.5-mm) | ........

No. 4 (4.75-mm) | 55to 100 70 to 100

No. 10 (2.00-mm) | 40 to 100 55 to 100

No. 40 (425-um) | 20 to 50 30 to 70

No. 200 (75-ym) | 6to 15 8to 15

1-2-2  Source of Materials

Contractor's Option

The Contractor will furnish the areas or select the sources from which the sand material may
be obtained. Material furnished by the Contractor must meet all the requirements of these
specifications, and any hauling or other costs shall be absorbed by the Contractor and included
in his rate for the work.

Variability of Material

The material provided by the Contractor shall be consistent in grading and appearance and shall
not vary significantly from the material qualities of the samples originally approved. Source(s)
of material shall not be changed without the approval of the Project Manager.
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PLACING MATERIALS

White sand sub base shall be brought up in even courses not exceeding 150mm thick. No such
layer, once completed shall be covered by the succeeding layer until it has been accepted by the
Project Manager. The final course shall be checked for compliance with the level required for the
lower base course or underside of the base. The top surface of white sand sub base shall not exceed
the design level and shall not be more than 30mm below design level.

COMPACTION

The material shall +/-2% of the optimum moisture content before being compacted. Wetting or
drying will be required when the material does not have the proper moisture content to ensure the
required density. Ifthe material is deficient in moisture, water shall be added and uniformly mixed-
in by disking the course to its full depth. If the material contains an excess of moisture, it shall be
repeatedly disked and turned until it has dried to the required moisture content. Wetting or drying
operations shall involve manipulation of the entire width and depth of the layer as a unit. As soon
as proper conditions of moisture are attained the layer shall be compacted to a with section 01040
— Quality control - table 1.

Each layer shall be uniformly compacted using equipment that will achieve the required density
and as compaction operations proceed each layer shall be shaped and worked as necessary to assure
uniform density throughout the sub base.

Prior to the placing material for all courses, density tests shall have been made on the underlying
course and the Project Manager shall have determined that the specified compaction requirements
have been met. In the compaction of the upper course the operations of wetting, disking, etc., shall
not be such as to disturb the density in the lower course. The density shall be determined separately
for each layer.

TESTING

Each layer of the material used in the formation of White sand Sub Base shall be compacted to a
density of at least 95% of the maximum density as determined by ASTM D1557-12 Method A.
Each layer shall be uniformly compacted using equipment that will achieve the required density
and as compaction operations proceed the moisture content of each layer shall be increased or
decreased to meet the specified density. Each layer shall be shaped and worked as necessary to
assure uniform density throughout the embankment.

The density of each layer is to be tested by ASTM Standards D-6938-10 the Nuclear Density
Gauge. In the event of discrepancy between test results using the Nuclear Density gauge and Drive
cylinder test in accordance with ASTM D2937-17¢2 shall be performed, the Drive cylinder results
shall be taken as the true value.

Density testing shall be carried out in accordance with “Procedures for relative compaction in
pavement layers” Clause 1-7 Sampling, in QUALITY CONTROL Section 01040. The grid will not
conform to any system of points or levels used by the Contractor for setting out the surface
originally. In addition further check levels will be taken at any point or area which appears to be
too high or low.
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In addition, no more than fifty percent (50%) of the testing will be apportioned as random tests at
the Project Manager’s discretion. The Contractor is required to carry out any field or laboratory
testing as described by the Specifications at any given time within the project duration at the
Ministry of Public Infrastructure Laboratory. The Contractor will also bare the cost or responsibility
of arranging transportation for collecting samples, storage of samples and testing equipment to and
from site.

FINAL SHAPING

Prior to commencing the work of Base Course construction, the whole of the White Sand Sub Base
woks will be checked for level and shape and the Project Manager will finalize the required finished
levels. If additional material is required to be placed it will be paid for as white sand sub base. If
there is surplus material to be removed the Contractor shall remove the material from site at his
own expense.

Level testing shall be carried out in accordance with “Procedures for Surface Levels of fills and
pavements layers” Clause 1-7 Sampling, in QUALITY CONTROL Section 01040. The grid will
not conform to any system of points or levels used by the Contractor for setting out the surface
originally. In addition further check levels will be taken at any point or area which appears to be
too high or low.

MEASUREMENT AND PAYMENT

Item: White Sand Sub Base
Unit: Cubic meter

Measurement of the work of White Sand Sub Base shall be based on the requirements of the
Drawings and the surveys and shall be the cubic meters of compacted material based on the required
construction levels of the white sand sub base. Payment for White Sand Sub Base shall be measured
and paid for using sections and measurements taken jointly immediately before the placement of a
Sub Base or Base Course layer and all incidentals necessary to complete the work. It shall also
include all hauling of material.

Payment for the work specified in this section of the Specification shall be made against the
appropriate items of the Bill of Quantities, Bill 4, Pavement works Sub-Base and Base Item 030101
White Sand Sub-Base using the units of measurement specified.

The rates and prices quoted shall include the cost of all operations and sequences of operations
which may be required to comply with the needs of the Works, including, but not limited to, all
testing, all clearing and grubbing of materials pits, all stripping of overburden from the pits, if
required, and all incidentals necessary to complete the work, provision and stockpiling of material,
hauling, filling by increments, dewatering, pumping, trimming of embankments and cuttings,
disposing of all surplus material and formation and compaction of material and permanent works,
and all incidentals necessary to complete the work.
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DESCRIPTION

The work specified herewith consists of the construction of a lower base composed of a mixture of
suitable sand clay and white sand. The materials shall be free from roots and other deleterious
matter. The White Sand/Sand Clay Lower Base should also be used as bedding beneath sidewalks.

MATERIAL

The Contractor shall provide an aggregate lower base course that meets the requirements
of ASTM D 1241-07 as modified by the gradation table below. This gradation table may be changed
in order to meet the CBR requirements stated below.

1 Gradation Requirements

ASTM Sieve | Limits of

No. Percentage
Passing by
Weight

8 100

16 97-100

30 65-81

50 38-70

100 24-54

200 16-42

The sand clay/white sand mix shall achieve a CBR of not less than 30% when compacted to a
minimum of 95% of the maximum density in accordance with ASTM D-1557-12, Method A,
and tested in accordance with ASTM D1883-16 after soaking for four days. In addition the
Plasticity Index of the material shall not exceed 6, and the liquid limit must not be greater than
25%.

Source of Material

Contractor's Option

The Contractor will furnish the areas or select the sources from which the sand clay and white
sand material may be obtained. Material furnished by the Contractor must meet all the
requirements of these specifications, and any hauling or other costs shall be absorbed by the
Contractor and included in his rate for the work.

Variability of Material

The material provided by the Contractor shall be consistent in grading and appearance and shall
not vary significantly from the material qualities of the samples originally approved. Source(s)
of material shall not be changed without the approval of the Project Manager.

Where water is required to ensure the aggregate meets the density requirements, the water shall
meet ASTM 1602-04. Water shall be tested to ASTM C1603. Potable-quality water requires
no testing.
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BLENDING OF MATERIALS

The sand clay/ white sand shall be mixed by one of the following methods to ensure homogeneous
blending and to provide optimum moisture content for compaction:

1 Stationary Plant Method

Mix white Sand and Sand Clay into a pugmill while adding water during the mixing operation
as necessary to provide optimum moisture content. Place the material onto the roadbed
immediately after mixing.

Travel Plant Method

Use a mechanical spreader or windrow-sizing device to place the White Sand and Sand Clay.
Add and thoroughly mix water with the White Sand and Sand Clay using a travelling mix plant.

Road Mix Method

Place and mix the White Sand and Sand Clay on the roadway using a rotovator or similar
equipment. The rotovator shall be mechanically efficient and so controlled that it will process
the materials to the full depth on each pass. Water shall be added uniformly in increments
during the processing as required to obtain the optimum moisture content as designated. Mixing
may be accomplished in one or more passes but in any event shall be continued until the
resulting mixture is entirely uniform.

LAYER THICKNESS

Place lower base material in uniform lifts of equal thickness. Ensure lifts are at least 75 mm in
depth. Limit maximum lift thickness to 150 mm compacted.

In the compaction of the upper course the operation of wetting, spreading, etc., shall not be such as
to disturb the density in the lower course. The density shall be determined separately for each layer.

COMPACTION

The material shall be brought to within +/-2% of the optimum moisture content and the proper
loose consistency, in a method approved by the Project Manager, before being compacted. Wetting
or drying will be required when the material does not have the proper moisture content to insure
the require density. If the material is deficient in moisture, water shall be added and uniformly
mixed-in to its full depth. If the material contains an excess of moisture, it shall be cause to dry
before being compacted. Wetting or drying operations shall involve manipulation of the entire
width and depth of the lower base as a unit. As soon as proper conditions of moisture are attained
the layer shall be compacted to a density in accordance with section 01040 — Quality control - table
1.

When a Nuclear Density Gauge is used, the in place density of each layer shall be determined as

specified by the ASTM Standards D6938-10. The Project Manager will determine in-place density
by the Sand Cone method D156-07.
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TESTING SURFACE

The stiffness of the final layer to determine the in situ California Bearing Ratio most be performed
in accordance with ASTM 6758-18

The finished surface of the lower base shall be checked with a template cut to the required crown
and with a Smeter straightedge laid parallel to the centre line of the road. All irregularities greater
than 10mm shall be corrected by scarifying, and removing or adding lower base material as may
be required, after which the entire area shall be re-compacted to meet the specified density
requirements.

THICKNESS OF LOWER BASE

A 5mm under-tolerance in the thickness of the lower base will be allowed. All areas where the
thickness of the completed lower base is less than the thickness after such tolerance shall be
corrected by scarifying, adding lower base material and re-compacting.

JOINTS BETWEEN NEW AND EXISTING WORK

The forming of construction joints between previously treated work and newly treated work shall
be carried out so as to produce a uniformly compacted and homogeneous zone free from ridges or
other irregularities. When forming transverse joints, at least 2 meters length of the previously laid
work shall be scarified and blended into the new works.

TESTING

In addition, no more than fifty percent (50%) of the testing will be apportioned as random tests at
the Project Manager’s discretion. The Contractor is required to carry out any field or laboratory
testing as described by the Specifications at any given time within the project duration at the
Ministry of Public Infrastructure Laboratory. The Contractor will also bare the cost or responsibility
of arranging transportation for collecting samples, storage of samples and testing equipment to and
from site.

MEASUREMENT AND PAYMENT

Item: Sand Clay/ White Sand
Unit: Cubic meter

Measurement of the work of Sand Clay/White Sand Lower Base Course shall be based on the
requirements of the Drawings and the surveys and shall be the cubic meters of compacted material
required based on the required construction levels of the Sand Clay/White Sand Lower Base.
Payment for Sand Clay/White Sand Lower Base shall be measured and paid for using sections and
measurements taken jointly immediately before the placement of a Base Course layer.
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The quantity of blended material shall be paid for at the contract unit price per cubic meter. Such
price and payment shall be full compensation for all the work specified in this Section, and shall
include the cost of all testing, all materials, multiple handling, stockpiling, blending, placing,
dewatering, pumping, compaction and trimming at optimum moisture content, all clearing and
grubbing of materials pits, all stripping of overburden from the pits, if required, and all incidentals
necessary to complete the work. It shall also include all hauling of material.

Payment for the work specified in this section of the Specification shall be made against the
appropriate items of the Bill of Quantities, Bill 3, Sub-Base and Base Item 030201 White Sand/
Sand Clay Lower Base Course and Item 030202 White Sand/ Sand Clay Lower Base Course for
sidewalks using the units of measurement specified.
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DESCRIPTION

The work specified herewith consists of the construction of a lower base composed of a mixture of
cement and suitable sand clay and white sand. The materials shall be free from roots and other
deleterious matter.

MATERIAL

The Contractor shall provide an aggregate mix that meets the requirements of ASTM D1241-07 as
modified by the gradation table below. This gradation table may be changed in order to meet the
CBR requirements stated below.

1 Gradation Requirements

ASTM Sieve Limits of Percentage Passing by Weight
4 100

8 100-80

16 80-50

30 60-30

50 45-20

100 35-16

200 25-10

The sand clay/white sand mix shall achieve a CBR of not less than 30%(ASTM D 1883 _07e2)
after soaking for four days when compacted to a minimum of 98% of the maximum density in
accordance with ASTM D-1557-12, Method A, In addition the Plasticity Index of the material
shall not exceed 6, and the liquid limit must not be greater than 25%.

Add Portland cement as a percentage of the dry unit weight of the mix until the sand clay/white
sand/cement mix shall achieves a CBR of not less than 80%(ASTM D 1883 (07e2) after
soaking for four days when compacted to a minimum of 95% of the maximum density in
accordance with ASTM D-1557-12, Method A.

For mixed-in-place construction, the Project Manager will establish a rate of application of
cement based on a trial section. The Contractor shall prepare trial sections at no extra cost.

PROCESSING OF SOIL-CEMENT MIXTURE

1 General

Mix the sand clay, sand, cement, and water either by mixed-in-place or central-plant-mix
methods. Do not allow the percentage of moisture in the soil-sand-sand clay at the time of
cement application to exceed the quantity that will permit a uniform and intimate mixture of
soil and cement during mixing operations. At the completion of moist-mixing, pulverize the
soil so that 100% passes a No. 4 sieve. Continue the operations specified in 1.4 (Central Plant
Mixing Method), 1.5 (Construction Joints), 1.6 (Shaping and Finishing), and 1.7, (Compacting)
and complete them within a period of four hours starting from WHEN the mixing commences.
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MIXING

1 Mixed-in-Place Method

Where feasible, process the entire width of the base in a single operation. Uniformly spread the
design quantity of cement on the soil at the required rate of application, by means of an
approved method. Replace spread cement that becomes displaced before starting mixing. The
Project Manager will check the uniformity of spread rate by (a) weight of cement spread/square
meters covered for a short trial section that is between 30 and 90 m in length or (b) use of a
square meter cloth/box.

After applying the cement, begin mixing within 60 minutes. Initially mix the soil and cement
until the cement has sufficiently blended with the soil to prevent formation of cement balls
when applying additional water; then add water if necessary, and re-mix the mixture. Do not
perform windrow mixing.

The Contractor may process the full depth in one course, provided the Contractor obtains a
satisfactory distribution of cement and water and the specified density. If not, construct courses
of such thickness to obtain satisfactory results. Make provisions to achieve adequate bonding
between courses.

Immediately after mixing of the soil and cement, add any additional water that is necessary. If
the moisture content exceeds that specified, manipulate the soil-cement mixture by re-mixing
or blaring as required to reduce the moisture content to within the specified range. Avoid
excessive concentrations of water. Continue mixing during and after applying water until
obtaining a uniform and intimate mixture of soil, cement, and water.

As an alternative to the above described procedure, the Contractor may use an approved
machine that will blend the cement and the soil and then add and mix-in any additional water
that is necessary.

Central-Plant-Mixed Method

Mix the soil, cement, and water in a pugmill of either the batch or continuous-flow type. Equip
the plant with feeding and metering devices which will accurately proportion the soil, cement,
and water in the quantities specified. Mix soil and cement sufficiently to prevent cement balls
from forming when adding additional water. Continue mixing until obtaining a uniform and
intimate mixture of soil, cement, and water.

Haul the mixture to the roadway in trucks equipped with protective covers. Place the mixture
on the moistened subgrade in a uniform layer with suitable equipment. Do not allow more than
60 minutes to elapse between placing of soil-cement in adjacent passes of the spreader at any
location, except at construction joints. Ensure that the layer of soil-cement is uniform in
thickness and surface contour and in such quantity that the completed base will conform to the
required grade and cross-section. Do not perform windrow mixing.

CONSTRUCTION JOINTS

Prior to joining any previously constructed section of base, form a vertical construction joint by
cutting back into the completed work to form a true vertical face of acceptable soil-cement to the
full depth of the base course. Moisten the vertical face, if directed, prior to placing new material
against it.
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SHAPING AND FINISHING

Prior to final compaction, shape the surface of the soil-cement to the required lines, grades, and
cross-section. In all cases where adding soil-cement mixture to any portion of the surface, lightly
scarify the surface with a spring tooth harrow, spike drag, or other approved device to uniformly
loosen the surface prior to adding material and prior to the initial set of the soil-cement mixture.
Compact the resulting surface to the specified density. Continue rolling until all rutting ceases and
until the base conforms to the density requirements.

Ensure that the surface material is moist but not ponded, and maintained at not less than 2 % below
its specified optimum moisture content, during finishing operations. Perform surface compaction
and finishing in such a manner as to produce a smooth dense surface, free of compaction planes,
construction cracks, ridges, and loose material. In certain cases, the Project Manager may determine
that minor tire marks are acceptable.

If the time limits specified in 1.3 (General) are exceeded, leave the base undisturbed for a period
of seven days, after which, the Project Manager will examine it to determine its suitability. If the
Project Manager determines that it is suitable, the Client will fully compensate the Contractor,
providing the base meets all other requirements specified herein. If found unsuitable, remove and
replace the base without additional compensation. The Contractor may remove and replace the
deficient base rather than wait seven days.

COMPACTION

Begin compaction of the soil-cement mixture immediately after mixing and placing. Do not allow
more than 30 minutes to elapse between the last pass of moist-mixing or spreading and the start of
compaction of the soil-cement mixture at a particular location.

The Project Manager will determine the optimum moisture content and the maximum density in
the field by the methods prescribed in ASTM D558-11 on representative samples of the soil-cement
mixture obtained immediately after the initial mixing. The Project Manager will determine the
density for each day’s run or change of material.

Uniformly compact the loose materials to meet the density requirements specified in 1.11(Density)
during compaction operations, the Contractor may reshape the material to obtain required grade
and cross-section.

PROTECTION AGAINST DRYING

While finishing and correcting the surface, keep the surface of the base continuously moist by
sprinkling it as necessary. Subsequently, keep the surface moist for seven days by regular sprinkling
or by applying emulsified asphalt at the rate of 0.9 to 1.1 L per square meter. The Project Manager
will direct the actual rate of application that will provide complete coverage without excessive
runoff. While applying the bituminous material, ensure that the soil-cement surface is dense, free
of all loose and extraneous material, and contains sufficient moisture to prevent excessive
penetration of the bituminous materials.
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If it is necessary to allow construction equipment or other traffic to use the completed base before
the bituminous material has cured sufficiently to prevent pickup or displacement, sand the
bituminous material, using approximately 5 kg of clean sand per square meter. Do not use cover
material containing organic acids or other compounds detrimental to the soil-cement base. Maintain
the curing material during the seven day protection period.

OPENING TO TRAFFIC

Do not allow traffic on the base subsequent to completion of the finishing operations specified in
1.6 for a minimum period of 72 hours. As an exception to this requirement, allow equipment
necessary for correction of surface irregularities, application of water, and application of curing
materials on the base, provided that the tire contact pressures of such equipment do not exceed 45
psi [300 kPa]. Under special conditions (i.e. low speed limit, low traffic volume, urban conditions),
the Project Manager may waive the 72-hour period.

MAINTENANCE

Maintain the base to a true and satisfactory surface until the base course or wearing surface is
constructed. If the Project Manager requires any repairing or patching, extend the repair or patch
to the full depth of the base, and make them in a manner that will ensure restoration of a uniform
base course in accordance with the requirements of these Specifications. Do not repair the base by
adding a thin layer of soil-cement or concrete to the completed work. The Contractor may make
full depth repairs to small or minor areas, such as at manholes, inlets, or the like, with concrete.

For patching of deficient areas less than 10 m? and less than 25mm in depth, correct the areas using
Asphaltic Concrete or Sand Asphalt. For patching of deficient areas less than 10 m? and greater
than 25 mm in depth, remove the areas to full depth, and replace them using Asphalt Base Course
or soil-cement.

ACCEPTANCE REQUIREMENTS

1 Density

As soon as possible after completing compaction, the Project Manager will perform field
density testing to ensure that the required density is 100% of the maximum density as
determined by methods prescribed in ASTM D 558-11

For density determination, a LOT is defined as 2,000 m2 of base. The Project Manager may
include any small section of base at the end of a day’s operation in the preceding LOT. No
LOT shall include more than 3,000 m2 or consider it as a separate LOT.

The Project Manager will perform six density tests at locations randomly selected within each
LOT and will ensure that a LOT value is the average of the five density tests performed within
the LOT.

Ifa LOT value is less than 96% of the maximum density, payment will be reduced for the LOT
in accordance with the requirements of 1.13.

If an individual test value within a LOT is less than 94% of the maximum density, the Project
Manager will determine the extent of this deficiency by performing density tests using a 1.5 m
grid pattern until a test value of 96% or greater is located in all directions. Remove the
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delineated area of base, and replace it with base meeting all requirements of this Section, at no
expense to the Owner.

As an exception to the foregoing, if three or more of the original six individual test values
within a LOT are less than 94% of the maximum density, the Project Manager will reject the
entire LOT, and the Contractor shall remove all base within the LOT and replace it with base
meeting all requirements of this Section, at no expense to the Client.

Surface Finish

After compacting and finishing, and not later than the beginning of the next calendar day after
constructing of any section of base, measure the surface with a template cut to the required
cross-section and with a 4.572 m straightedge laid parallel to the center line of the road. Correct
all irregularities greater than 6 mm to the satisfaction of the Project Manager with a blade
adjusted to the lightest cut which will ensure a surface that does not contain depressions greater
than 6 mm under the template or the straightedge. The Project Manager may approve other
suitable methods for measurement. In the testing of the surface, do not take the measurements
in small holes caused by the blades pulling out individual rocks. Waste the material removed.

Thickness

After completing the base, including hard planning if necessary, dig or drill 75 mm minimum
diameter test holes. The Project Manager will determine the thickness from measurements
made in these test holes.

For thickness evaluation, a LOT is defined as 1,000 m2 of base. The Project Manager may
include any small section of base at the end of a day’s operation or small irregular areas as part
of the preceding LOT. The Project Manager will consider an area such as an intersection,
crossover, ramp, etc., as a separate LOT. The Project Manager may include small irregular
areas as part of another LOT. No LOT shall include more than 3,000 m2 of base. The Project
Manager will perform five thickness measurements at locations randomly selected within each
LOT.

The Project Manager will determine construction tolerances for thickness as follow:

Deviation From Plan Thickness

Central-Plant-Mixed Processing 25 mm

Mixed-in-Place Processing 25 mm

When any thickness measurement is outside the construction tolerance, the Project Manager
will take additional thickness measurements at 10 foot [3 m] intervals parallel to the centerline
in each direction from the measurement which is outside the construction tolerance until a
measurement in each direction is within the construction tolerance.

The Project Manager will evaluate an area of base found to have a thickness outside the
construction tolerance and, if he determines that the service life of the base will be significantly
reduced, he will require the Contractor to remove and replace it with acceptable base of the
thickness shown in the plans, at no expense to the Client. The Client will pay for areas of
deficient thickness that are within the construction tolerance in accordance with 1-13, Basis of
Payment.
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TESTING

In addition, no more than fifty percent (50%) of the testing will be apportioned as random tests at
the Project Manager’s discretion. The Contractor is required to carry out any field or laboratory
testing as described by the Specifications at any given time within the project duration at the
Ministry of Public Infrastructure Laboratory. The Contractor will also bare the cost or responsibility
of arranging transportation for collecting samples, storage of samples and testing equipment to and
from site.

METHOD OF MEASUREMENT

The quantity to be paid for will be plan quantity; cubic meters, completed and accepted. The
Contractor shall provide the Project Manager with written documentation so he can perform
calculations to confirm that the design quantity of cement for the project was incorporated into the
project.

BASIS OF PAYMENT

Price and payment will be for all work specified in this Section, including preparing the soil;
preliminary grading; furnishing and adding cement; furnishing and adding water; mixing of soil,
cement, and water; compacting the mixture; finishing the surface; furnishing and applying curing
material; protecting the completed base from traffic; maintaining the completed base; and removing
and replacing base which is deficient in thickness as provided in 1.11 (Thickness)

No separate payment will be made for cement or for bituminous material applied as a curing seal.
The completed base will be accepted on a LOT to LOT basis. LOTS that have a density less than
100%, or a thickness less than the plan thickness in excess of 0.5 inch [10 mm], will be paid for at
reduced rates in accordance with the following schedules.

Density

Percent of Maximum Density, LOT | Percent Payment

Average

97.0 and above 90

95.0 t0 97.0 80

94.0t0 95.0 50, or remove and replace at the option of the
Project Manager
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Thickness

(Applicable only when processing is by the central-plant-mixed method)

Deficiency From Plan Thickness LOT Average* Percent Payment
0.00 —0.50 inch [0.00 — 13 mm] 100

0.51 —0.75 inch [13.1 — 19] 90

0.76 — 1.00 inch [19.1 — 25 mm] 80

*When processing is by the central-plant-mixed method, the average of the five thickness measurements
will be determined. In calculating the average, thickness measurements which exceed the plan thickness by
more than 0.5 inch [10 mm] will be considered to be the plan thickness plus 0.5 inch [10 mm] and
measurements which are deficient from the plan thickness by more than 1 inch [25 mm] will not be included
in the average. Exploratory measurements for determining the extent of an area in which the thickness is
outside the construction tolerance will not be included in the average.

When the LOT average thickness of soil-cement base is deficient by more than 1 inch [25 mm] and
the judgement of the Project Manager is that the area of such deficiency should not be removed and
replaced, payment for the area retained will be at 50%.

When multiple deficiencies occur, the applicable percent payment schedule will be applied to the
LOT of base that is identified with each deficiency. The penalty for each deficiency will be applied
separately to the unit price.

Payment for the work specified in this section of the Specification shall be made against the

appropriate items of the Bill of Quantities, Bill 3, Sub-Base and Base Item 030211 Cement Treated
White Sand/Sand Clay Lower Base Course using the units of measurement specified.
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DESCRIPTION

This specification covers the requirements for full-depth reclamation of reclaimed asphalt
pavement and underlying granular base; if required, adding and blending corrective aggregate; as
well as shaping and compacting the reclaimed unstabilized mix.

MATERIALS

1 Reclaimed material

Reclaimed asphalt pavement (RAP) and underlying granular base
Grading Requirements

The gradation of the reclaimed sub base shall satisfy the following limits:

Table 1: Grading Requirements for Unstabilized Reclaimed Lower Base

ASTM Sieves No Percentage Passing by
Mass

#1 1/2 in 98 - 100

#1 1/4 in 95 - 100

#4 35-65

#30 15-40

#200 7-15

Blending Requirements

No more than 25% of the blended material can consist of RAP

EQUIPMENT

1 Reclamation Equipment

Reclamation shall be accomplished by means of a self-propelled, travelling rotary reclaimer or
equivalent machine capable of cutting through existing bituminous concrete pavement to
depths of up to 200mm in a single or multiple passes. The machine shall be equipped with an
adjustable grading blade leaving its path generally smooth for proof rolling initial compaction.
Equipment such as road planers or cold milling machines designed to mill or shred the existing
bituminous concrete, rather than to crush or fracture it, may be allowed provided that it provides
an adequately crushed mix.

Mixing Equipment

The selected materials shall be thoroughly mixed to provide a uniformly blended homogenous
material with no visible signs of separation. The method of mixing shall be selected by the
Contractor and shall be subject to full scale field trials in the presence of the Project Manager
to demonstrate that the method is satisfactory. It is envisaged that satisfactory mixing will
require initial blending to required proportions using hoppers and belt feeder, spreading on the
site and treatment with rotovator or pulvimixer to achieve uniform mixing. Once the method
and sequence of operations for blending placing and mixing of material has been approved it
shall not be changed without the authority of the Project Manager.
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PLACEMENT

1 Layer thickness

When the specified compacted thickness of a Lower Base layer is greater than 150 mm, the
layer shall be constructed in two or more courses. Otherwise the layer may be constructed in a
single course.

Component courses of a layer shall be approximately equal in thickness and the compacted
thickness of any course laid, processed and compacted at one time shall not exceed 150 mm.

‘Compaction

The material shall be brought to within £2% of its optimum moisture content in a method
approved by the Project Manager, before being compacted and must have a loose consistency.

Wetting or drying may be required when the material does not have the proper moisture content
to reach the required density. If the material is deficient in moisture, water shall be added and
uniformly mixed-in by disking the course to its full depth. If the material contains an excess of
moisture, it shall be dried before being compacted. Wetting or drying operations shall involve
manipulation of the entire width and depth of the placed layer.

As soon as proper conditions of moisture are attained each course shall be compacted to a
density with section 01040 — QUALITY CONTROL - table 1.

Prior to the placing material for subsequent layers, density tests shall be made on the lower
course so that the Project Manager can be satisfied that the specified compaction requirements
have been met. For the compaction of an upper layer, the operations of moisture content
adjustment shall not be such as to disturb the density of the lower course. The in-place densities
shall be determined separately for each layer.

Tolerances

e Level

The level tolerances referred to in Section 01040, Quality Control and Testing shall be
as follows:

o Hopp=15mm
0 Hmax =20mm
e Layer thickness

The thickness tolerances referred to in Section 01040, Quality Control and Testing
shall be as follows:

o Dgo=21mm
0 Dmax=27mm

O Daverage: Smm

Density Control
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The Density of the layer is to be tested by the Sand Cone method — ASTM D1556-07 When
approved by the Project Manager the Contractor may supplement the sand cone method with
the use of a Nuclear Density Gauge, in which case the in place density of each layer shall be
determined as specified by the ASTM Standards D-6938-10

Testing

Density testing shall be carried out in accordance with “Procedures for relative compaction in
pavement layers” Clause 1-7 Sampling, in QUALITY CONTROL Section 01040. The grid will
not conform to any system of points or levels used by the Contractor for setting out the surface
originally. In addition further check levels will be taken at any point or area which appears to
be too high or low.

Level testing shall be carried out in accordance with “Procedures for Surface Levels of fills
and pavements layers” Clause 1-7 Sampling, in QUALITY CONTROL Section 01040. The
grid will not conform to any system of points or levels used by the Contractor for setting out
the surface originally. In addition further check levels will be taken at any point or area which
appears to be too high or low.

Deficiencies

Where an area submitted for testing fails to meet the specified level or density requirements
the area shall be scarified, moisture content adjusted if necessary, re-compacted and retested.
In the event of repeated failure to meet density requirements the Contractor shall remove the
offending material and replace with new material. The Contractor will be responsible for all
payments related to the group of tests which included the failed test(s).

MEASUREMENT AND PAYMENT

Payment for the work of Unstabilized Lower Base shall be at the rate entered in the Bill of
Quantities for the Item of Supply, Reclaiming, Mixing, Placing and Compacting Unstabilized
Lower base and shall be per cubic meter of compacted material required to be placed based on the
nominal required levels of the course(s), the nominal levels of the underlying layer and the
theoretical edge profile and extent shown on the drawings.

The quantity of Unstabilized Lower Base material shall be paid for at the contract unit price per
cubic meter. Such price and payment shall be full compensation for all the work specified in this
Section, and shall include the cost of all testing, all materials, reclaiming, stockpiling, multiple
handling, blending, placing, compaction and trimming at optimum moisture content, and all
incidentals necessary to complete the work. It shall also include all hauling of material.

Payment for the work specified in this section of the Specification shall be made against the

appropriate items of the Bill of Quantities, Bill 3, Sub-Base and Base Item 030251 Unstabilized
Lower Base using the units of measurement specified.
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1-1 DESCRIPTION

This Section covers the application of Aggregate Base material for placement in areas of new
construction or of major repairs and shall consist of suitably graded aggregate material that shall
meet all the requirements of the following Specifications.

MATERIALS
Material intended for use in the work shall be a crushed rock or natural gravel base material and
shall be free from vegetation, foreign matter and other deleterious material. It shall not contain

lumps or aggregate of a nature or sufficient quantity that a smooth surface cannot be obtained.

1 Gradation

The material shall meet one of the following gradation requirements when tested in accordance

with ASTM C136-05

Crushed Rock Base
. % by mass of total aggregate passing test sieve

ASTM sieve No Type 37.5 Type 20.0
2 in 100 -
11/2 in 95 -100 100
% in 60 — 80 70 -85
3/8 in 40 — 60 50—-65
4 25-40 35-55
8 15-30 25-40
40 7-19 12-24
200 5-12 5-12

Crushed Natural Gravel Base

. % by mass of total aggregate passing test sieve
ASTM sieve No Type 37.5 Type 20.0
2 in 100 -
11/2 in 80 - 100 100
¥ in 60 — 80 80 - 100
3/8 in 45 — 65 55-80
4 30-50 40 - 60
8 20 - 40 30-50
40 10-25 12 -27
200 5-12 5-15

Deleterious Substances

All aggregates shall be reasonably free of clay lumps, soft and friable particles, salt, alkali,
organic matter, adherent coatings, and other substances not defined which might possess
undesirable characteristics. The weight of deleterious substances shall not exceed the following
percentages:
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1. Coal and lignite ASTM C123/C123M-12 <1.0%

2. Soft and friable particles ASTM C142M-10 <2.0%

3. Clay lumps ASTM C142M-10 <2.0%

4. Cinders and clinkers <0.5%

5. Free shell <1.0%

6. Organic Matter (Wet) <0.3%
Physical Properties

Aggregates shall meet the physical property requirements listed in Table 1.

Table 2- Coarse Aggregate Properties

Property Test Limits

Particle Shape Flakiness Index) ASTM D-3398-00 <45%

Strength Aggregate  Crushing  Value (ACV) [ <25
BS 812-110

Los Angeles Abrasion (LAA) | <30
ASTM C-131-06 AND C-535-12

Abrasion Aggregate  Abrasion  Value (AAV) [ <15
BS 812-113,

Polishing Polished Stone Value | >50
(BS EN 1097-8:2000)

Durability Soundness - Sodium Test | <12%
ASTM C88-05
Soundness - Magnesium Test | <18%
ASTM C-88-05

Water Absorption | Water Absorption | <2%

ASTM C-127-12

Bitumen Affinity Immersion Tray Test | Index of retained
(Shell Bitumen Handbook, D. Whiteoak) stability >75%

California Bearing Ratio Requirement

The material shall achieve a CBR (ASTM D1883-07e2) of not less than 80% after soaking for
four days when compacted to a density of at least 95 % of the maximum density as determined
by ASTM D-1557-12.

PLACEMENT
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When the specified compacted thickness of the base is greater than 150 mm the base shall be
constructed in two or more courses. Otherwise the base may be constructed in a single layer.
Component courses of the layer shall be approximately equal in thickness and the compacted
thickness of any layer laid, processed and compacted at one time shall not exceed 150 mm.

1 Compaction

The material shall have approximately the optimum moisture content before being compacted.
Wetting or drying will be required when the material does not have the proper moisture content
to ensure the required density. Ifthe material is deficient in moisture, water shall be added and
uniformly mixed-in by disking the course to its full depth. If the material contains an excess
of moisture, it shall be repeatedly disked and turned until it has dried to the required moisture
content. Wetting or drying operations shall involve manipulation of the entire width and depth
of the layer as a unit. As soon as proper conditions of moisture are attained the layer shall be
compacted to a density with section 01040 — QUALITY CONTROL - table 1.

Tolerances

e Level

The level tolerances referred to in Section 01040, Quality Control and Testing shall be
as follows:

o Hgp=15mm

0  Hmax =20mm

e Layer thickness

The thickness tolerances referred to in Section 01040, Quality Control and Testing
shall be as follows:

o0  Dgo=21mm
0 Dmax=27mm
O Daverage: Smm

Level testing shall be carried out in accordance with “Procedures for Surface Levels of fills
and pavements layers” Clause 1-7 Sampling, in QUALITY CONTROL Section 01040. The
grid will not conform to any system of points or levels used by the Contractor for setting out
the surface originally. In addition further check levels will be taken at any point or area which
appears to be too high or low.

Density Control

The Density of the layer is to be tested by the Sand Cone method ASTM D1556-07. When
approved by the Employer’s Representative the Contractor may supplement the sand cone
method with the use of a Nuclear Density Gauge. The in place density of each layer shall be
determined as specified by the ASTM Standard D6938-10

Density testing shall be carried out in accordance with “Procedures for relative compaction in
pavement layers” Clause 1-7 Sampling, in QUALITY CONTROL Section 01040.The grid will
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not conform to any system of points or levels used by the Contractor for setting out the surface
originally. In addition further check levels will be taken at any point or area which appears to
be too high or low.

TESTING

The stiffness of the final layer to determine the in situ California Bearing Ratio most be performed
in accordance with ASTM 6758-18

In addition, no more than fifty percent (50%) of the testing will be apportioned as random tests at
the Project Manager’s discretion. The Contractor is required to carry out any field or laboratory
testing as described by the Specifications at any given time within the project duration at the
Ministry of Public Infrastructure Laboratory. The Contractor will also bare the cost or responsibility
of arranging transportation for collecting samples, storage of samples and testing equipment to and
from site.

MEASUREMENT AND PAYMENT

Item: Aggregate Base
Unit: Cubic meter

Measurement of the work of Aggregate Base shall be based on the requirements of the Drawings
and the surveys and shall be the cubic meters of compacted material required based on the nominal
levels of the roadbed and the theoretical edge profile and extent shown on the drawings.

Payment for Aggregate Base shall be made at the relevant rate quoted in the bill of quantities per
cubic meter and shall be full and complete payment for the work and shall include the cost of all
operations and sequences of operations which may be required, including testing, to comply with
the needs of the Works, including, but not limited to winning and transport of the material,
stockpiling, hauling, filling by increments, compacting, forming base, final shaping, disposing of
all surplus material and all incidentals necessary to complete the work.

Payment for the work specified in this section of the Specification shall be made against the

appropriate items of the Bill of Quantities, Bill 4, Pavement Works Item 030401 Crushed
Aggregate Base using the units of measurement specified.
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1-1 DESCRIPTION

The Work shall consist of the repair and treatment of existing road surfaces prior to the application
of a seal or asphalt surfacing. It comprises deep and shallow (surface) patching; repairing edge
breaks and cracks sealing all as directed by the Employer’s Representative.

This part of the work is intended to take place in advance of the major construction or rehabilitation
works in order to restore the existing roadway surfaces to a serviceable condition for use by the
public.

The roadway and shoulder surfaces shall be maintained in such condition throughout the Contract
period. Routine maintenance activities to be undertaken during the period following takeover by
the Employer are covered in Division 01010, General Requirements.

MATERIALS

Materials shall comply with the requirements Specified below:

1 Slurry

Composition

The slurry shall consist of a mix of slurry aggregate, the grade to be approved by the
Employer’s Representative, a 60% stable-grade emulsion, filler and water in the proportions as
directed. The following proportions shall apply for bidding purposes only and may be adjusted
later to suit site conditions:

e Slurry aggregate (saturated volume) 100 kg

e Stable-grade emulsion 20 kg

e Cement 1-1.5kg

e  Water (as directed by the Employer’s Representative) +15kg
Mixing

A mixer of a type approved by the Employer’s Representative shall be provided in good
working order and capable of producing a uniform slurry of the constituent materials. It may
either be a batch mixer or a continuous type mixer. Material which, in the opinion of the
Employer’s Representative, is not properly mixed or in which the emulsion shows signs of
having broken during mixing shall not be applied.

Herbicide

Herbicide shall be a non-selective, environmentally compatible herbicide approved by the
Employer’s Representative.

PLANT AND EQUIPMENT

All equipment shall be suitable for the specified use and working areas and shall be capable of
obtaining the specified results.
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1-3-1 Milling

The equipment shall be of a design which will be suitable for milling the existing surfacing in
order to remove any irregularities and to leave an even surface without tearing the underlying
material. An approved milling machine may be used.

Before milling may start, the Contractor shall demonstrate to the Employer’s Representative
that the machine is capable of executing the work in accordance with the Project Specifications.

Payment for Milling specified in this section of the Specification shall be made under the
relevant item in the Bill of Quantities, Bill 4, Pavement Works, Item 030501 Milling using the
units of measurement specified.

1-3-2 Repairing Edge Breaks

Only approved cutting or sawing equipment may be used for cutting or sawing asphalt layers.
The equipment shall be capable of cutting asphalt layers to depths of 200 mm in one operation
without fragmenting the material and in straight lines within the required tolerances.

The following items of plant and equipment shall also be available:

e A vibratory roller having a mass of about 15 tons with an adjustable amplitude and
frequency of vibration.

e A mobile compressor capable of producing at least 3 m*/minute compressed air at
750 kPa.

e Appropriate paving breakers.
e Manually operated pneumatic compactors as required.

e Appropriate concrete mixers.
1-3-3  Crack Sealing

Over and above the equipment normally used for surface treatments, the following additional
equipment shall be available for crack sealing:

e Special spraying equipment with 2 mm nozzle openings and with spare nozzles.
e Special heating equipment where appropriate for cleaning cracks and custom built
applicators for applying sealants to cracks.

REPAIR OF SURFACE DEFECTS

The Baseline data which defines the condition of the road shall be the data given in photographic
records and schematic surface drawings.

The following treatments shall be carried out in areas designated by the Project Manager’s
Representative.

1-4-1  Crack Sealing
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This work shall be carried out where existing asphalt surfaces exhibit sufficient cracking that
treatment with bituminous slurry is directed by the Employer’s Representative.

Cracks shall be blown clean with compressed air and all foreign and loose material shall be
removed.

A supply of an approved, environmentally compatible herbicide diluted in accordance with the
Manufacturer’s requirements shall be applied. The solution shall be sprayed into cracks on the
designated areas by means of backpack type sprayers and allowed to dry. Care shall be taken
to spray only undesirable plants and spray drift shall not be allowed to affect adjacent
vegetation or fall into water courses.

The surface on either side of the crack shall be sprayed with an approved rejuvenator for a
width of 300 mm on either side of the crack and allowed to soften the existing surface. The
crack shall then be filled with slurry which shall be worked in with rubber squeegees. Any
excess slurry shall be removed.

Once the emulsion has set, the area can be rolled with a pedestrian vibratory roller until a
smooth finish is obtained.

Payment for Crack Sealing specified in this section of the Specification shall be made under
the relevant item in the Bill of Quantities, Bill 3, Pavement Works, Item 030502, Crack Sealing
using the units of measurement specified.

1-4-2 Patching

The Employer’s Representative will demarcate any failed areas to be repaired, and shall instruct
the Contractor on the depth of patching work to be done — shallow or deep.

The Contractor shall give adequate notice of his intention to commence repair work on any
specific section of the road so that the Employer’s Representative will have sufficient time to
demarcate the areas to be treated.

The Contractor shall be responsible for traffic safety and control during the demarcation work
and the subsequent repairs.

Unless otherwise instructed by the Employer’s Representative, the patching shall have a neat
rectangular shape. The existing material shall be excavated and removed to the full specified
depth. Asphalt layers and surfacing shall be sawn to a vertical face with approved sawing
equipment.

Asphalt Surface Patches Type 1— Shallow

The Employer’s Representative will designate the areas of the roadway to receive a shallow
patch treatment.

This work shall comprise saw cutting and excavation of the asphalt surface layer(s) to a
rectangular shape, the application of a Tack Coat to the exposed layer beneath and placement
of an asphalt patch using Sand Asphalt material to the level of the surrounding intact surface.
All excess materials shall be disposed of.

Payment for Asphalt Surface Patches, Type 1shall be made under the relevant item in the Bill
of Quantities, Bill 2, Site and Earthworks, Item 020503, Asphalt Surface Patches- Typel, using
the units of measurement specified.
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Asphalt Surface Patches for Paved and Surface Dressed Highways Type 2 — Deep

The Employer’s Representative will designate the areas of the roadway to receive the deep
patching treatment.

This work shall comprise saw cutting of asphalt surface layer(s) to a rectangular shape, then
excavation of all pavement layers as well as removal of sub grade to firm ground as directed
by the Project Manager’s Representative. Excavation for deep patches must be a minimum of
600mm below the level of the surrounding intact surface for heavily trafficked asphalt surfaced
roads and 400 mm for lightly trafficked DBST roads.

Excavation for patching shall be cut with side slopes of approximately 90° to the horizontal.
Excavated material from each pavement layer shall be placed in separate stockpiles for re-use
or spoiled in an approved manner in accordance with the Employer’s Representative's
instructions.

Stockpiled material shall not be spoiled next to the road. All excess materials shall be disposed
of in an acceptable way.

Excavations shall be backfilled with sub-base and base material meeting the requirements of
sub base and base material given in Section 03010 — White Sand Sub Base and Section 03040
— Aggregate Base and compacted and finished to the required levels. The requirements for
material quality, density and finish specified in other appropriate Sections shall remain
applicable and untested material from the sides of the road shall not be used.

Unless otherwise specified, the sub-base and base shall be backfilled in accordance with the
following requirements:

e  When the specified compacted thickness of the sub-base or base material
is greater than 150 mm, the layer shall be constructed in two or more lifts,
otherwise the sub base or base may be constructed in a single layer.
Component courses of the layer shall be approximately equal in thickness
and the compacted thickness of any layer laid, processed and compacted
at one time shall not exceed 150 mm.

1-4-3  Compaction

The material shall be brought to its optimum moisture content and the proper loose consistency,
in a method approved by the Employer’s Representative before being compacted.

Wetting or drying may be required when the material does not have the proper moisture content
to reach the required density. If the material is deficient in moisture, water shall be added and
uniformly mixed-in by disking the material to its full depth. If the material contains an excess
of moisture, it shall be dried before being compacted. Wetting or drying operations shall
involve manipulation of the entire width and depth of the placed layer.

As soon as proper conditions of moisture are attained each course shall be compacted to a
density not less than 95% as determined by ASTM D1557-12

Prior to the placing of material for subsequent layers, density tests shall be made on the lower
course so that the Employer’s Representative can be satisfied that the specified compaction
requirements have been met. For the compaction of an upper layer, the operations of moisture
content adjustment shall not be such as to disturb the density of the lower course. The density
shall be determined separately for each layer.
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The deep patched area shall have a base thickness of 200mm and be finished with an application
of a Prime Coat and Sand Asphalt material to a minimum depth of 75 mm to the level of the
surrounding intact surface. All excess materials shall be disposed of.

Unless otherwise instructed in writing by the Employer’s Representative, the excavation,
backfilling and all patching work, complete as specified, for any patch shall be carried out and
completed on the same day.

Payment for Asphalt Surface Patches, Type 2 shall be made under the relevant item in the Bill
of Quantities, Bill 3, Pavement Works, Item 030504, Asphalt Surface Patches- Type2, using
the units of measurement specified.

1-4-4 Repairing Edge Breaks

This treatment is intended for use where trimming and/or repair of the edges of the surfaces to
receive an asphalt overlay is required. The work shall include restoration of the edges to the
true lines of the original road or to such other edge line as may be designated.

Where the edges of the surfacing have broken away significantly, the existing edges shall be
cut back to the full thickness of the asphalt layer until a sound face can be obtained. Loose
material shall be removed and disposed of.

The exposed surface shall be compacted with suitably sized vibratory rollers to ensure a sound
surface and a Prime Coat applied.

Where directed, a Tack Coat shall be applied to the exposed sound asphalt face and the repair
completed with Sand Asphalt and compacted by means of a suitable vibratory roller or
compactor.

Payment for Repairing Edge Breaks specified in this section of the Specification shall be made
under the relevant item in the Bill of Quantities, Bill 4, Pavement Works, Item 030505,
Repairing Edge Breaks using the units of measurement specified.

1-4-5 Vertical Cut in Asphalt Concrete Surface and Cement Base

This item is intended for use when trimming the edge of the shoulders is required to allow for
pavement widening

The existing edge will be cut to full depth asphalt and cement stabilized base leaving a neat
vertical surface after excavation for widening.

Payment for Vertical Cut in Asphalt Concrete Surface and Cement Base shall be made under
the relevant item in the Bill of Quantities, Bill 4. Pavement Works, Item 030506 Vertical Cut
in Asphalt Concrete and Cement Base using the units of measurement specified.

OPENING TO TRAFFIC

The road shall be kept open to traffic for such period as the Employer’s Representative may direct
before further surface treatment work is carried out.

MEASUREMENT AND PAYMENT
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The work under this Section shall be deemed to include any precautions or special working methods
necessary to planning, crack sealing, shallow and deep patching, repair edge breaks, vertical cutting
as well as disposal of excavated material. All work shall be as directed by the Employer’s
Representative including traffic management, saw cutting, excavation, removal and disposal of all
demolition materials, replacing sub base and base materials, compacting, prime and tack coating,
providing sand asphalt etc. and any other material required for completion of the works.

Payment for the work specified in this section of the Specification shall be made against the
appropriate items of the Bill of Quantities, Bill 4, Pavement Works Item 030501 Planning, Item
030502 Crack Sealing, Item 030503 Asphalt Surface Patches Type 1, [tem 030504 Asphalt Surface
Patches Type 2, Item 030505 Repairing Edge Breaks, and Item 030506, Vertical Cut in Asphalt
Concrete Surface and Cement Stabilized Base, using the units of measurement specified
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1-1 DESCRIPTION

This Section shall cover the application of bituminous Prime Coat to previously prepared non-
asphaltic pavement layers where directed.

All such work shall be accomplished in accordance with these Specifications and in conformity
with the lines, dimensions and notes shown on the Drawings or as directed by the Employer’s
Representative.

MATERIALS

1 Prime

The material shall meet the requirements of ASTM D2028/D2028M-10 or ASTM
D2027/D2027M-10 otherwise approved by the Employer’s Representative and shall be:

Cut-back Asphalt, RC-250, RC-70 or MC-70

Aggregate

The aggregate applied to primed surfaces shall consist of crushed rock or river sand, with 100%
passing the 6.7 mm sieve and not more than 10% passing the 2.00 mm sieve.

The aggregate shall be clean, hard and free from excessive dust and contain no clay, loam or
other deleterious matter.

EQUIPMENT

The following equipment shall be available and in good working order:

1 Distributor

The distributor used for distributing the bituminous binders shall:

Be in sound working condition and shall be calibrated against common methods for
determining film thickness.

Have a spray-bar where the outside nozzle at each end of the spray bar shall have an
area of opening 25% min. and 75% max in excess of the other nozzles. All other
nozzles shall have uniform openings.

Have a spray bar where the distance between the centres of openings of the outside
nozzles of the spray-bar are equal to the width of the application required - with an
allowable variation of 50 mm. When the prime application covers less than the full
width, the normal opening of the end nozzle at the junction line may remain the same
as those of the interior nozzles.

Not have any fuel or binder leaks;

Have a straight and clean spray-bar, with spray heads of the same type which open
simultaneously and not leak when closed;
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e Have spray-heads all at the same angle to the spray-bar and adjusted to the correct level
so as to obtain the required spray overlap;

e Have fans clearing one another;
e Have undamaged and clean sieves;

e Shall be equipped with pneumatic tires having a sufficient width of rubber in contact
with the road surface to avoid breaking the bond or forming a rut in the surface;

e Be under the direct control of an operator approved by the Employer’s Representative
and with a certificate of competence.

e Be equipped with hand lance equipment for spraying corners and other areas which
cannot be reached by the spray bar;

Water Sprinkler

The water sprinkler shall have efficient spray equipment capable of spraying a uniform film of
water over the whole area to be primed.

Rotary Broom

The rotary broom shall be self-propelled or supplied together with a suitable pneumatic-tired
towing vehicle.

Miscellaneous Equipment

Other equipment shall include hand brooms, reinforced paper for joints, string, nails and all
other ancillary equipment required to carry out the operation efficiently and neatly.

Transport Tanks

All transport tanks delivering bituminous materials for use on the project shall be equipped
with an approved spigot-type sampling device.

Storage Tanks

All prime materials stored in a heated condition shall be stored in a container with a properly
functioning circulation system and having a securely fitting lid. The maximum storage
temperature shall be as recommended by the prime material manufacturer.

Where measurement of bituminous material is to be made from a storage tank, the tank shall
be calibrated by a Specialist approved by the Employer’s Representative prior to its use.

Calibration

All distributors, transport tanks and storage tanks used on the work shall be calibrated by a
Specialist approved by the Employer’s Representative and no distributor or tank shall be used
until it has been satisfactorily calibrated.

Calibrations made for distributors, transport tanks, and storage tanks by a reliable and
recognized firm engaged in calibrating tanks may be accepted. The calibrations made or
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approved by the Employer’s Representative shall be used to determine the quantity for each
distributor, transport, and storage tank.

APPLICATION

1 Weather and other Limitations
No prime shall be applied under the following adverse conditions:
1. During misty or wet conditions;
2. When rain is imminent;
3. When wind is blowing sufficiently hard to cause uneven spraying;
4. When the surface of the layer is visibly soaked;
5. After sundown;

When at any position the moisture content of the base layer is more than 90% of the optimum
moisture content as determined by the Employer’s Representative.

The Employer’s Representative’s decision on whether or not to apply the prime coat under
specific conditions shall be final.

Preparation

No longer than 24 hr before spraying, the layer to be primed shall be swept and cleaned of all
loose or deleterious material by means of rotary and/or hand brooms. Sweeping shall be done
carefully so as not to cause any damage to the layer.

Before any priming 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
specified requirements shall be corrected.

A light spray of water, sufficient to dampen the surface, may be uniformly applied to the layer
immediately before the application of the prime. If the water is over applied the layer shall be
allowed to dry until a uniform damp surface is obtained. The material in the layer shall not
exceed 90% of the optimum moisture.

Application

It is recommended that the temperature of the prime material shall be between 38°C and 65°C.
The actual temperature will depend on the recommended application temperature for the
specific prime material being used. The actual temperature shall be that which will ensure
uniform distribution and will be designated by the Employer’s Representative. Comment:

The rate of application will be dependent on the character of the surface but shall be sufficient
to coat the surface thoroughly and uniformly with no excess material. The rate of application
shall be within the range:

0.9 - 2.3 I/m?
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The actual rate of application shall be as directed by the Employer’s Representative after trial
applications to short sections if necessary.

Wherever feasible, the prime shall be applied in one or more lanes evenly over the full width
of the road and allowed to penetrate and cure until traffic can pass over the surface without the
wheels picking up the prime. All traffic shall be kept off the surface until this condition is
obtained.

The total width of the primed surface shall be as shown on the Drawings or as prescribed by
the Employer’s Representative and the edges of the primed surface shall be parallel to the
centerline of the road.

Where it is not feasible for traffic to use diversions, the prime shall be applied and allowed to
penetrate for as long as is practicable before a blinding layer of aggregate is applied at a rate of
0.0035 m3/m? approx.

Care shall be exercised in this operation to avoid the aggregate being applied too soon after
spraying the prime. Where practicable 2-4 hr shall elapse as directed by the Employer’s
Representative. Any "caking" of aggregate which may take place and cause problems during
the surfacing process and all loose aggregate shall be removed before the final surfacing is
commenced.

If the prime is applied in more than one strip, allowance shall be made for overlapping of strips
by 100 mm.

Protection of Adjacent Work

When the prime is applied adjacent to curb or any other concrete surfaces, such concrete
surfaces (except where they are to be covered with a bituminous wearing course) shall be
covered with heavy paper or otherwise protected as approved by the Employer’s Representative
during application. Any bituminous material deposited on such concrete surfaces shall be
removed immediately.

The Contractor shall, at his own cost, replace all soiled items which cannot be properly cleaned.
Painting the soiled surfaces will not be accepted as a suitable remedial measure.

Maintenance and Opening to Traffic

Where aggregate has been applied to the primed surface, the Contractor shall maintain the layer
and the primed surface during the period when the surface is opened to traffic and shall repair
all damage caused to the primed surface as directed by the Employer’s Representative.

Tolerances

The actual spray rates measured at spraying temperature shall not deviate from the required
spray rate as specified or ordered by the Employer’s Representative by more than 0.06 1/m?.
The edges of the primed surface shall be true to line with a maximum deviation of 25 mm from
the specified edge line.

Testing

The Contractor shall give the Employer’s Representative at least 24 hr notice of the intention
to spray prime material so that the actual spray rates can be prescribed and/or verified by the
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Employer’s Representative. Unless otherwise agreed in advance, the Contractor shall only
spray when the Employer’s Representative is present and the section to be sprayed has been
approved in writing.

MEASUREMENT AND PAYMENT

Payment for prime coat shall be based on the area to be prime coated as defined in the drawings or
as approved by the Project Manager. No payment shall be made for any additional material
required neither for testing or calibration, nor for any excess material placed in excess of the
approved rate or outside the required areas.

Payment for the work specified in this section of the Specification shall be made at the rate set

down in priced Bill of Quantities Bill 4 Pavement Works, Item 040101, and Prime Coat using the
units of measurement specified.
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1-1 DESCRIPTION

This Section covers the application of bituminous tack coat on previously prepared asphaltic
impervious bases, prepared base courses, concrete bridge decks and on existing pavement surfaces
where directed.

All such work shall be accomplished in accordance with these Specifications and in conformity
with the lines, dimensions and notes shown on the Drawings or as directed by the Employer’s
Representative.

MATERIALS

The tack coat material shall meet the requirements of ASTM D2397-12 or ASTM D977-12b as
otherwise approved by the Employer’s Representative and shall be:

Emulsified Bitumen, Grades RS-2, SS-1 or SS-IH

EQUIPMENT

The equipment to be used for this section conforms to the specifications laid out in Section 1-3 of
the preceding Section 04010 Prime Coat.

1-3-1  Calibration

All distributors, transport tanks and storage tanks used on the work shall be calibrated by a
Specialist approved by the Employer’s Representative and no distributor or tank shall be used
until it has been satisfactorily calibrated.

Calibrations made for distributors, transport tanks, and storage tanks by a reliable and
recognized firm engaged in calibrating tanks may be accepted. The calibrations made or
approved by the Employer’s Representative shall be used to determine the quantity for each
distributor, transport, and storage tank.

APPLICATION
1-4-1  Weather and other Limitations

No tack shall be applied under the following adverse conditions:

During misty or wet conditions;

When rain is imminent;

When wind is blowing sufficiently hard to cause uneven spraying;

When the surface of the layer is visibly wet, i.e. more than damp;

A e

After sundown.

The Employer’s Representative’s decision on whether or not to apply the tack coat under
specific conditions shall be final.
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1-4-2  Preparation

No longer than 24 hr before spraying, the layer to be tacked shall be swept and cleaned of all
loose or deleterious material by means of rotary and/or hand brooms.

1-4-3  Application

The recommended temperature of the tack material shall be between 38°C and 65°C. The actual
temperature shall be that which will insure uniform distribution and will be designated by the
Employer’s Representative.

The rate of application will be dependent on the character of the surface but shall be sufficient
to coat the surface thoroughly and uniformly with no excess material. The rate of application
shall be within the range:

0.3-0.6 1/m?

The actual rate of application shall be as directed by the Employer’s Representative after trial
applications to short sections if necessary.

Wherever feasible, the tack shall be applied in one or more lanes evenly over the full width of
the road and allowed to cure.

The total width of the tacked surface shall be as shown on the Drawings or as prescribed by the
Employer’s Representative, and the edges of the tacked surface shall be parallel to the
centerline of the road. If the tack is applied in more than one strip, allowance shall be made for
overlapping of strips by 100 mm.

Before applying the surface the tack coat shall then be allowed to dry. No traffic shall be
allowed on the tacked surface.

1-4-4  Protection of Adjacent Work

When the tack coat is applied adjacent to curb and gutter, valley gutter or any other concrete
surfaces, such concrete surfaces (except where they are to be covered with a bituminous
wearing course) shall be covered with heavy paper, or otherwise protected as approved by the
Employer’s Representative during application. Any bituminous material deposited on such
concrete surfaces shall be removed immediately.

The Contractor shall, at his own cost, replace all soiled items which cannot be properly cleaned.
Painting the soiled surfaces will not be accepted as a suitable remedial measure.

1-4-5  Tolerances

The actual spray rates measured at spraying temperature shall not deviate from the required
spray rate as specified or ordered by the Employer’s Representative by more than 0.06 I/m?.
The edges of the tacked surface shall be true to line with a maximum deviation of 25 mm from
the specified edge line.

1-4-6  Testing

The Contractor shall give the Employer’s Representative at least 24 hr notice of his intention
to spray tack material so that the actual spray rates can be prescribed and/or verified by the
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Employer’s Representative. Unless otherwise agreed in advance the Contractor shall only spray
when the Employer’s Representative or his representative is present and the section to be
sprayed has been approved in writing.

MEASUREMENT AND PAYMENT

Payment for tack coat shall be based on the area to be tack coated as defined in the drawings or as
approved by the Project Manager. No payment shall be made for any additional material required
neither for testing or calibration, nor for any excess material placed in excess of the approved rate
or outside the required areas.

Payment for the work specified in this section of the Specification shall be made at the rate set

down in priced Bill of Quantities Bill 4 Pavement Works, Item 040111, Tack Coat, using the units
of measurement specified.
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DESCRIPTION

This Section specifies the materials, composition and job-mix formulae for Continuously Graded
Asphalt Concrete and Hot Mix Sand Asphalt for use in road, parking lane, shoulder and sidewalk
surfaces.

ASPHALT CONCRETE

1-2-1  Materials

The materials used shall conform to the following requirements:

Asphalt Cement (Bituminous Binders)

Bitumen Binder Viscosity Grade AC-20

Each delivery of bituminous material shall be accompanied by a copy of recently (not more
than 4 weeks) certified results of test on the material being delivered and a statement as to the
type and amount of material contained in each carrier and the identification of the storage tanks
from which the material is being delivered.

If AC-20 is not readily available, then an alternative may be used with the written approval of
the Employer's Representative.

This statement shall be presented to the Employer’s Representative or his representative upon
delivery.

The asphalt cement or the alternative shall conform to the requirements of ASTM D
3381/D3381M-12 Table 2 for Grade AC-20 and a maximum penetration of 60 at 25°C (77°F)
shall be required.

Aggregate

The aggregate shall be clean and shall contain no deleterious substances. Coarse or fine
aggregate containing more than 0.5% of phosphate shall not be used.

All aggregate shall comply with the recommendations in:

1. ASTM D1073-11 — Standard Specification for Fine Aggregate for Bituminous Paving
Mixes, and;

2. ASTM D692/D692-09 — Standard Specification for Coarse Aggregate for Bituminous
Paving Mixes.

3. ASTM C136-06 — Standard Specification for Coarse aggregate gradation;
4. ASTM C136-06 — Standard Specification for Fine aggregate gradation.

The aggregate shall comply with the recommendations specified in and_Table 2.
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Table 3- Coarse Aggregate Properties

Property Test Limits

Particle Shape Flakiness Index) BS 812-Part 105.1- | <45%
89

Strength Aggregate Crushing Value (ACV) | <25

(BS812-110, Part 3)

Los Angeles Abrasion (LAA) | <30
ASTM C-131-06 AND C-535-12

Abrasion Aggregate Abrasion Value (AAV) | <15
(BS812, Part 3)

Polishing Polished Stone Value | >50
(BS812-113, Part 3)

Durability Soundness - Sodium Test | <12%
ASTM C88-05
Soundness - Magnesium  Test | <18%
ASTM C-88-05

Water Absorption Water Absorption | <2%
ASTM C-127-12

Bitumen Affinity Immersion Tray Test | Index of
(Shell Bitumen Handbook, D. | retained
Whiteoak) stability >75%

Table 4- Fine Aggregate Properties

Property Test Limits

Cleanliness Sand Equivalent | >35%
ASTM C 2419=09
Plasticity Index | <4
ASTM D-4318-10

Durability Soundness - Sodium Test | <15%
ASTM C-88-05
Soundness - Magnesium Test) ASTM | <20%
C-88-05

Mineral Filler

In laboratory tests, and for the purpose of proportioning the paving mixes, all material passing
a 2.0 mm sieve and retained on a 0.075 mm sieve shall be considered as fine aggregate.
Material passing the 0.075 mm sieve shall be considered as mineral filler.
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The mineral filler shall comply with the recommendations in:

1. ASTM D546-17 — Standard Test Method for Sieve Analysis of Mineral Filler for Road
and Paving Materials.

2. ASTM D242/242M-19 Standard Specification Of Mineral Filler for Bituminous
paving mixtures

1-2-2  Mix Composition

The aggregate shall be so graded, and the constituents combined in such proportions as to
produce a mix conforming to the general composition limits as shown in Table 3 below for
combined aggregates.

The gradation may be adjusted by the Employer’s Representative on the basis of mix design
tests to obtain optimum flow and stability complying with the limits shown in Table 4 and

Table 6.
Table 5- Grading Limits for Combined Aggregates

Sieve Size Total Aggregate Passing by Weight
ASTM E11-09¢1 (%)

WC1 WC2
3/4 100
12 80— 100 100
3/8 54-172 62 - 80
4 42 — 58 44 - 60
8 34 -48 36-40
16 26 —38 28 —40
30 18 -28 20-30
100 12-20 12-20
200 6-12 6-—12

Table 6- Marshall Test Criteria and Mix Proportions

Criteria WC1 WC2

Bitumen Content
(% by mass of total mix)

Minimum Stability (kN at 60

5.0-7.0 55-74

degrees) 6.0
Minimum Flow (mm) 2
VMA (minimum) 14 15
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Criteria WC1 WC2
Air Voids (%) 3.0-5.0

The asphalt concrete shall retain 75% of the specified Marshall stability when tested, after
48 hours of soaking according to immersion compression test. Lime and/or Ordinary Portland
cement should be added to the mix when the mix does not meet the minimum specified retained
strength according to the immersion compression test.

The maximum flow value during production shall not exceed the accepted value of the Job mix
formula by more than 25%.

The ratio of % by weight of total aggregate passing #200 sieve to the effective asphalt content
expressed as a % by weight of total mix shall be in the range of 0.6 - 1.2.

Where hand placing and finishing of Asphalt Concrete is permitted for small and irregular
areas, such as in intersection areas, acceleration and deceleration lanes, the portion of the coarse
aggregate retained on a #4 sieve may be omitted from the mix and the % by weight of the
coarse aggregate passing a #4 sieve and retained on a #10 sieve shall be within the range
specified for the total coarse aggregate in the mix.

Screenings

Any screenings used in the combination of aggregates shall contain no more than 15% of
material passing a #200 sieve. When two screenings are blended to produce the screening
component of the aggregate, one of such screening product may contain up to 18% of material
passing a #200 sieve, as long as the combination of the two does not contain over 15% of
material passing a #200 sieve.

Screenings may be washed to meet these requirements.

1-2-3  Formula for Job Mix

Mix Design

The Contractor shall submit mix designs and representative samples of all component materials
to the Employer’s Representative at least 30 days before the scheduled start of production.

No asphalt construction shall be started on the project until the Employer’s Representative has
approved the job-mix formulae.

Modifications to Master Ranges

The general composition limits prescribed above are ‘master ranges’ of tolerance to govern
mixes made from any materials meeting the Specifications. They are the maxima and minima
in all cases and mixes utilizing materials which fall outside these ranges or yield mixes with
properties outside these ranges will not be permitted.

Compliance with Job Mix Formula

The tolerances from the approved Job Mix Formula applicable to production mixes are given
in Para 1-12-1 Construction Tolerances, below.
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Materials Requiring Adjustment of Bituminous Material Content

Materials found to have characteristics requiring a content of bituminous material less than is
indicated in the formula prescribed above shall be rejected, or shall be adjusted to provide a
blend that will produce a balanced mix under the terms of the formula.

Where materials otherwise meeting specifications are found (because of highly absorptive or
other special characteristics) to produce an acceptable balanced mix only if the bituminous
material content is increased over the amount specified, the materials may be accepted provided
that the design mix is adjusted to require the use of such an increased amount of bituminous
material.

Laboratory-Compacted Density

Laboratory-compacted mix shall have a density of not less than 95% (nor more than 98%) of
the calculated theoretical density of a void-less mix composed of the same materials and
proportions.

Sampling of the Site Mix

Samples of the mix in use will be taken as many times daily as necessary and it shall be
maintained uniformly throughout the project within the specified tolerances.

Change in Sources of Supply or Nature of Materials

If an additional or alternative source of supply for materials is approved, or if a change in the
nature of the materials from an approved source causes a variation in the mix properties, the
Contractor will re-design the job-mix formula and seek approval as per the requirements for
the original design mix.

SAND ASPHALT
1-3-1  Materials

The materials used shall conform to the following requirements:

Asphalt Cement (Bituminous Binders)

Bitumen Binder Viscosity Grade AC-20

The bitumen binder for use in hot mix sand asphalt mixes shall comply with the requirements
of Asphalt Concrete above.

Sand

The sand for use in hot mix sand asphalt mixes may comprise local reef sand or white Sand
obtained from a borrow source or a commercial supplier and blended to the correct proportions.

The sand shall be free from clay, organic and other deleterious material and shall comply with
the properties in Table 5 below.
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Table 5-Properties of Sand for Sand Bitumen Mixes

Property Test Limits

Cleanliness Sand Equivalent o
ASTM D-2419-14 30%
Plasticity Index .
ASTM D-4318-17el Non Plastic

Durability Soundness - Sodium Test <15%
ASTM C-88-18 °
Soundness - Magnesium Test 0
ASTM C-88-18 <20%

Mineral Filler:

Mineral filler shall consist of finely ground particles of limestone, hydrated lime, Ordinary
Portland Cement or other non-plastic matter as approved by the Employer’s Representative. It
shall be thoroughly dry and fee from lumps. At least 75% (by weight) shall pass a #200 sieve
and 100% shall pass a # 40 sieve.

The gradation may be adjusted by the Employer’s Representative on the basis of mix design
tests to obtain optimum flow and stability complying with the limits shown in Table 6.

Table 6- Marshall Test Criteria and Mix Proportions

Criteria Limits
Bitumen Content (% by mass of total mix) 4.0-5.0
Minimum Stability (kN at 60°) (50 blows) 2.7
Minimum VMA 15

Flow (mm) 2-4

Air Voids (%) 2.0-10.0

The Sand Asphalt shall retain 75% of the specified Marshall Stability when tested after
48 hours of soaking according to the immersion compression test.

Lime and/or ordinary Portland cement should be added to the mix when the mix does not meet
the minimum specified retained strength according to the immersion compression test.

1-3-2  Construction
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The temperature of the sand asphalt mix on arrival on site shall not exceed 170°C and during
compaction shall not be lower than 110°C.

COMPOSITION OF ASPHALT SURFACING MIXES

The rates of application and mix proportions of bituminous binder, aggregates and fillers which are
given in the tables above are nominal rates and proportions and shall only be used for bidding
purposes. The rates and proportions actually used shall be determined to suit the materials used and
conditions prevailing during construction and any approved variation of a nominal mix in the
bitumen content or active filler content shall not be the subject of an adjustment in payment.

Before production or delivery of the asphalt the Contractor shall submit samples of the materials
he proposes to use in the mix, together with his proposed mix design as determined by an approved
laboratory, to the Employer’s Representative so that the Employer’s Representative may test the
materials and confirm the use of the proposed mix if he is satisfied that it meets the specified
requirements. As soon as the materials become available the Contractor shall produce a working
mix in the plant in accordance with the design mix. The working mix shall again be tested by him
for compliance with the design requirements. Samples of the working mix shall also be made
available to the Employer’s Representative, who will authorize the use of the working mix
proportions finally approved for use. The composition of the approved working mix shall be
maintained within the tolerances given above.

PLANT AND EQUIPMENT
1-5-1 General

All plant shall be so designed and operated to produce a mix complying with the requirements
of this Specification. The plant and equipment used shall be of adequate rated capacity, in good
working order and subject to the approval of the Employer’s Representative. Obsolete or worn-
out plant will not be allowed on site. Prior to the start of the work the Contractor shall supply
the Employer’s Representative with copies of the manufacturer’s handbooks and copies of
check lists prepared in terms of ISO 9002 where applicable pertaining to the mixing, remixing
and paving plants, containing details of the correct settings and adjustments of the plant.

Any alteration which has been or is being effected to any constructional plant, and which does
not comply with the specifications of the manufacturer, shall be brought to the notice of the
Employer’s Representative.

1-5-2  Mixing Plant

Asphalt shall be mixed by means of an approved type mixer of proven suitability for producing
a mix complying with all the requirements of the Specifications. Mixing plants having a
capacity of less than 50 tons per hour shall not be used.

The mixing plant may be either automatically or manually controlled but in the latter case, two
control operators shall be provided.

The heating system of the tanks storing the binder shall be so designed that the binder will not
be degraded during heating. A circulating system for the binder shall be provided which shall
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be of adequate size to ensure the proper and continuous circulation between storage tanks and
mixer during the entire operating period.

Binder storage tanks shall be fitted with thermometers designed to provide a continuous record
of the temperature of the binder in the tank. Copies of these records shall be supplied to the
Employer’s Representative on a daily basis.

Satisfactory means shall be provided to obtain the proper amount of binder in the mix within
the tolerances specified, either by weighing or volumetric measurements. Suitable means shall
be provided for maintaining the specified temperatures of the binder in the pipelines weigh
buckets, spray bars and other containers or flow-lines.

In the case of a drum type mixer, the system shall control the cold feeding of each aggregate
fraction and of the filler by mass, by means of a load cell or another device regulating the feed
automatically, and by immediately correcting any variation in mass which results from
moisture or from any other cause. The cold feed shall be regulated automatically in regard to
the binder feed so as to maintain the required mix proportion.

Suitable dust collecting equipment shall be fitted to prevent pollution of the atmosphere in
accordance with the provisions of any local Act governing pollution.

The fuel chosen and control of the burner shall be such as to ensure the complete combustion
of the fuel in order to prevent pollution of the atmosphere and the aggregate.

1-5-3  Spreading Equipment- Paver

The mix shall be laid by an approved type of self-propelled mechanical spreader and finisher
capable of laying to the required widths, thicknesses, profile, camber or cross-fall, without
causing segregation, dragging or other surface defects.

All pavers shall be fitted with automatic electronic screed controls to maintain the required
levels, cambers and cross falls. Where skids are used they shall be at least 9 m long or as
specified by the Employer’s Representative. Where levelling beams on multiple skids or
sliding beams are used they shall be at least 9 m long.

1-5-4  Rollers

Compaction shall be done by means of approved flat steel wheel vibratory or pneumatic-tired
rollers. The frequency as well as the amplitude of vibratory rollers shall be adjustable.
Vibratory rollers shall be used only where there is no danger of damage being done to the
asphalt, structures of bridge decks, or other layers. It will be indicated in the Project
Specifications whether vibratory compaction equipment may be used on bridge decks and what
the constraining parameters will be. The rollers shall be self-propelled and in good working
condition, free from back lash, faulty steering mechanism and worn parts. Rollers shall be
equipped with adjustable scrapers to keep the drums clean and with efficient means of keeping
the wheels wet to prevent mixes from sticking to the rollers. No leakages of any nature may
occur in the rollers. The mass and/or tire pressures shall be such so as to ensure proper
compaction to comply with the specifications of surface finish and density.

1-5-5  Vehicles
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The asphalt shall be transported from the mixing plant to the spreader in trucks having tight,
clean, smooth beds and sides which have been treated to prevent adhesion of the mix to the
truck bodies. A thin film of soapy water or vegetable oil may be used to prevent adhesion but
petroleum products shall not be used for this purpose. All vehicles used for transporting hot
asphalt shall be fitted with canvas or other suitable approved covers to minimize temperature
loss. Such covers shall be securely fixed over the hot asphalt from time of departure at the
mixing plant until immediately prior to discharge of the asphalt into the paver.

GENERAL REQUIREMENTS
1-6-1 Weather Conditions

Asphalt may be mixed and placed only under favourable weather conditions, and shall not be
mixed or placed when rain is imminent or during misty or wet conditions.

1-6-2  Moisture Content

The mixing and placing of asphalt will not be allowed if the moisture content of the aggregate
affects the uniformity of temperature or if free water is present on the working surface, or when
the moisture content of the underlying layer, in the opinion of the Employer’s Representative,
is too high. No surfacing shall be placed unless the moisture content of the upper 50 mm of the
base is less than 90% of the optimum moisture content as determined by the Employer’s
Representative.

No levelling course shall be placed immediately after a rainy spell on an existing partly cracked
and/or highly permeable surfacing resulting in trapping of moisture in the pavement structure.
A minimum delay of 24 hours or such extended period as ordered by the Employer’s
Representative shall apply.

1-6-3  Surface Requirements

Correction of Base

The base (after the prime coat has been applied) shall be checked for smoothness and accuracy
of grade, elevation and cross section. Any portion of the base not complying with the specified
requirements shall be corrected with asphalt at the Contractor’s own expense, until the specified
requirements are met. The Employer’s Representative may however, in his sole discretion,
allow minor surface irregularities to remain, provided they can be taken up in the following
asphalt layer without adversely affecting that layer.

Asphalt used for the correction of the base or sub-base, shall be the same mix as specified for
the surfacing or as directed by the Employer’s Representative, and the maximum size of
aggregate used shall be dictated by the required thickness of the correction in each case.

Notwithstanding these provisions for the correction of the base, the Employer’s Representative
reserves the right to order the removal and reconstruction of the layer or of portions of the base
and sub-base layers not complying with the specified requirements, instead of allowing the
correction of substandard work with asphalt material.

Cleaning of the Surface
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Immediately before applying the prime or tack coat before the application of the asphalt, the
surface shall be swept and cleaned of all loose or deleterious material.

Where the prime or tack coat has been damaged, it shall be repaired by hand brushing or
spraying priming material over the damaged portions.

The prime or tack coat shall be sufficiently dry before the asphalt may be applied. The
Contractor’s programme shall allow for delays that are a function of the type of prime, rate of
application, base porosity and moisture content, and climatic conditions.

Storage

Mixing shall not be allowed to take place more than four hours before paving begins unless
provision has been made for storage. Storage of mixed material will only be permitted in
approved hoppers, which are capable of maintaining the temperature of the mix uniform
throughout.

In any case storage will not be permitted for a period longer than 12 hours after mixing, unless
otherwise approved by the Employer’s Representative.

PRODUCTION OF THE MIX

1-7-1 Mixing and Storage Temperatures

Bituminous binders shall be stored at temperatures not exceeding those given in Table 7 and

the aggregate and bituminous binders shall be heated at the mixing plant to such temperatures
that the mixed product shall have a temperature within the range given in Table 7.

Table 7- Temperature Ranges for Bitumen Binders

Max Storage Temperature of . o

Binder (°C) Temperature Range of Mix (°C)
Material .

Over Under g(l).::ll:(;musly Hot Mix

24 hours 24 hours Asphalt Sand Asphalt
AC-20 135 175 135-160 145 -170

1-7-2  Batch Plants

Heating the Aggregate

The aggregate shall be dried and heated so that, when delivered to the mixer, its temperature
shall be between 0°C and 20°C lower than the maximum temperature indicated in Table 7 for
the mix. The moisture content of the mix shall not exceed 0.5%.

Batching

Each fraction of the aggregate and binder shall be measured separately and accurately in the
proportions by mass in which they are to be mixed. If filler is used, it shall be measured
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separately on a scale of suitable capacity and sensitivity. The error in the weighing apparatus
used shall not exceed 2% for each batch.

Mixing
The aggregate, filler and binder shall be mixed until a homogeneous mix is obtained in which

all particles are uniformly coated. Care shall be taken to avoid excessively long mixing times
which can cause hardening of the binder.

1-7-3  Drum-Type Mixer Plant

The aggregate and filler shall be accurately proportioned and conveyed into the drum-mixing
unit. The calibrated amount of binder shall be sprayed onto the aggregates at the correct
position so that no hardening of the binder shall take place.

A homogeneous mix and uniform coating of binder must be achieved and the moisture content
of the asphalt mix shall not exceed 0.5%. Once the final mix temperature has been agreed upon
it may not be altered without the prior consent of the Employer’s Representative. The moisture
content of the asphalt mix shall be tested using a recognized method.

TRANSPORTING THE MIX

The mix shall be transported from the mixing plant to the Works in trucks complying with the
above requirements. Loads shall be covered by waterproof canvas or metal sheets. Deliveries shall
be made so that spreading and rolling of all the mixes prepared for a day’s run, can be completed
during daylight, unless artificial lighting, as approved by the Employer’s Representative, is
provided.

Any asphalt which has become wet due to rain or any other cause will be rejected.
Hauling over freshly laid asphalt material is not permitted.
SPREADING

1-9-1 General

The mix shall be delivered to the paver in such a manner that the paver will never be forced to
stop for lack of asphalt. The temperature of the mix shall be controlled by measuring in a
random pattern in the truck immediately before emptying, and the average temperature found
shall not be less than 10°C below the minimum temperature specified for mixing in Table .
The adjustment of the screed tamping bars, feed screws, hopper feed, etc, shall be checked
frequently to ensure uniform spreading of the mix. If segregation occurs, the spreading
operations shall immediately be suspended until the cause is determined and corrected.

The addition and removal of material behind the paver shall normally not be allowed and the
paver shall be capable of spreading the mix to the correct amounts that will provide the required
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compacted thickness without resorting to spotting, picking-up or otherwise shifting or
disturbing the mix.

Operators shall not be permitted to walk on un-compacted asphalt.

Paving shall, if possible, commence at the bottom of the grades and the lower edges of super
elevated curves. Paving shall be done upgrade on grades steeper than 5%. Spreading shall be
so arranged that longitudinal joints do not coincide with joints in lower layers of asphalt
levelling course or surfacing.

The paver shall be equipped to provide automatic control of levels and cross section. In the
case of asphalt levelling course construction, automatic control shall be run off guide-wires and
in the case of surfacing and overlays skids or guide-wires shall be used.

On restricted areas, inaccessible to the paving equipment used, the mix may be placed by hand
or other means to obtain the specified results. Paving shall be carried out in a manner which
will avoid segregation and which will allow control of levels.

The mixer capacity and the operating speed of the paver are to be coordinated to ensure
continuous laying and to avoid intermittent stopping of the paver. Paving shall cease when rain
starts falling or when the surfaces to be paved are visibly wet.

1-9-2  Overlays

In the case of overlays, guide-wires will normally not be required when placing the mix unless
specifically requested by the Employer’s Representative. In all cases, including levelling
courses, the paver shall be provided with skid beams with electronically controlled equipment
which can ensure a constant cross fall and can even out local irregularities.

1-9-3  Asphalt

Asphalt shall be placed in restricted areas with the aid of smaller specially equipped pavers,
hand tools, or other approved equipment. The space concerned shall be properly filled with
asphalt, without leaving any gaps between the fresh asphalt and the existing pavement layers.
All the provisions in regard to temperature, mix composition, uniformity, etc, shall remain
applicable, but layer thickness and control shall be such that the requirements for compaction
and surface tolerances can still be attained.

1-9-4  Joints

All joints between adjacent sections of the work shall be made by cutting back the layer against
which the material is to be placed. All loose and incompletely compacted material shall be
removed. A cutting wheel shall be used for cutting longitudinal joints.

Joints shall be either at right angles or parallel to the centre line, and joints in the final layer of
the surfacing shall, where possible, correspond with the lane markings. Joints in lower layers
shall be offset not less than 150 mm on either side of the edges of the traffic lanes.

Before a new layer is placed next to an existing layer, the cut edge of the existing layer shall
be painted with a thin coat of bituminous emulsion of the same type used for the tack coat, if
so directed by the Employer’s Representative, or the paver must be fitted with a gas burner to
heat the cut edge of the existing layer.
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Joints shall be neat and shall have the same texture and density as the remainder of the asphalt
course. All joints shall be marked out with chalk lines prior to cutting.

The outside edges of the completed asphalt course shall be trimmed along the shoulder, and
parallel to the centre line, to give a finished width, as shown on the Drawings, within the
tolerances specified.

Any fresh mix spread accidentally onto existing work at a joint shall be carefully removed by
sweeping it back with stiff brooms onto the un-compacted work, so as to avoid the formation
of irregularities at the joint. Whenever the paving operation is stopped due to lack of mix, the
Contractor shall form a proper joint as specified above, if so directed by the Employer’s
Representative.

1-9-5 Compaction

The mix shall be rolled as soon as possible after it has been laid by vibratory, steel wheel and
pneumatic-tired rollers in a sequence predetermined and approved during the laying of trial
sections. Such rolling shall commence and be continued only for so long as it is effective and
does not have any detrimental effect. The use of pneumatic-tired rollers for continuously-
graded non-homogeneous modified binders shall be assessed in the trial section.

As many rollers shall be used as is necessary to provide the specified pavement density and the
required surface texture. During rolling of surfacing only, the roller wheels shall be kept moist
with only sufficient water to avoid picking up the material.

After longitudinal joints and edges have been compacted, rolling shall start longitudinally at
the sides and gradually progress towards the centre of the pavement, except on super elevated
curves, or where the area to be paved has a straight cross-fall, when rolling shall begin on the
low side and progress to the higher side, uniformly lapping each preceding track, covering the
entire surface. The initial breakdown rolling shall be done with 8-10 tonnes dead weight
smooth-wheeled rollers the rollers shall move at a slow but uniform speed (not to exceed
5 km/h) with the drive roller nearest the paver, unless otherwise specified on account of steep
gradients. The intermediate rolling shall be done with 8-10 tonnes dead weight or vibratory
rollers or with pneumatic tyred rollers of 12 to 15 tonnes weight having nine wheels with a tyre
pressure of at least 5.6kg/sqecm. The finish rolling shall be done with 6 to 8 tonnes smooth
wheeled tandem rollers.

No movement of the asphalt layer shall occur under steel wheel rollers once the asphalt
temperature has dropped to below 100°C. Three-wheeled steel rollers, with large diameter rear
wheels are preferable to tandem rollers and may be used in conjunction with pneumatic tired
rollers; provide pickup of the asphalt on the wheels does not occur.

For non-homogeneous binder mixes it is recommended that a commercial detergent at a
concentration of 1 to 3,000, be added to the water used to wet the tires of pneumatic tired
rollers, to limit pick up. The sequence of rollers used in compaction is at the discretion of the
Contractor provided the completed pavement shall have a density as measured on recovered
core equal to or greater than 95%, in the approved production mix, of the theoretical maximum
density.

The Contractor shall utilize a calibrated nuclear gauge for process control during compaction
operations. Notwithstanding this requirement, the acceptance control carried out for
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compaction by the Employer’s Representative shall still be based on cores taken from the
compacted layer.

The nuclear device shall:

1. Be operated by a suitably trained technician;

2. Comply with all the safety regulations of the Regulatory Authority (Radiation
Control);

3. Be certified to be suitably calibrated.

4. The portion of trial section having the desired surface texture shall be designated as a
reference for what is required in the permanent work.

5. The following requirements shall apply to rolling and compacting generally:

6. The material shall not be excessively displaced in a longitudinal or transverse direction
especially when changing gears, stopping or starting rollers.

7. No cracks or hair cracks shall be formed and the bond with the underlying layer shall
not be broken.

8. The density shall be uniform over the whole area of the layer and extend over the full
depth of the layer.

9. Rollers shall not be left standing on the asphalt layer before it has been fully
compacted.

10. In restricted areas where the specified rollers cannot be used, compaction shall be
carried out with hand-operated mechanical compaction equipment or approved smaller
vibratory rollers. The prescribed density requirements remain applicable throughout,
over the full layer thickness, irrespective of the method of compaction.

TRIAL SECTIONS

Before the Contractor commences with the construction of any asphalt leveling course or surfacing,
he shall demonstrate, by laying a trial section 300 m? in area, that the equipment and processes that
he proposes to use, will enable him to construct the particular asphalt course in accordance with
the specified requirements.

The Employer’s Representative may require that up to three different binder contents be
incorporated in one such trial section to verify the laboratory design phase.

The specified requirements shall include dynamic test results obtained from briquettes prepared
from material obtained in a stratified randomly sampled manner at the manufacturing plant or
behind the paver as directed by the Employer’s Representative and/or cores extracted from the
completed trial section and in locations determined in a stratified randomly sampled manner.

A maximum period of 10 days shall be allowed to verify dynamic test results unless otherwise
specified by the Employer’s Representative.
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Only when such a trial section has been satisfactorily laid and finished, and complies with the
specified requirements, will the Contractor be allowed to commence with construction of the
permanent work.

If the Contractor should make any alterations in the methods, processes, equipment or materials
used or if he is unable to comply consistently with the Specifications, the Employer’s
Representative may require that further trial sections be laid before allowing the Contractor to
continue with the permanent work.

The intention of this Clause is to avoid any experimentation by the Contractor on the permanent
work.

The trial sections shall be laid where indicated by the Employer’s Representative. The Contractor
shall prepare the surface on which to lay the trial section and shall also, if required, remove the trial
section after completion and restore the surfaces on which it was constructed.

Should the Contractor fail to produce a satisfactory product for at least a continuous 100 m? he shall
lay additional areas, at his own cost and no additional payment, until a satisfactory product is
obtained for a continuous 200 m?.

PROTECTION AND MAINTENANCE

The Contractor shall protect the asphalt leveling course and asphalt surfacing from all damage until
the work is finally accepted by the Employer and he shall maintain the surfacing work until the
issue of the maintenance certificate. Any damage occurring to the completed surfacing except fair
wear and tear on surfacing during the maintenance period, or any defects which may develop due
to faulty workmanship shall be made good by the Contractor at his own expense and to the
satisfaction of the Employer’s Representative.

TOLERANCES AND FINISH REQUIREMENTS
1-12-1 Construction Tolerances

The completed sections of asphalt levelling course and surfacing shall comply with the
requirements for grade, width, thickness, cross section and smoothness stated below:

Level and Grade

The level tolerances referred to in Section 01040 of the Specification shall be as follows:
1. Hopp==£15 mm

2. Hmax=£20 mm

Deviation from the specified longitudinal grade due to deviations from the specified levels shall
not exceed the values given in Table 8 below.

Table 8- Deviations from Specified Longitudinal Grade
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Length of section under review Maximum deviation (g) of specified slope
(m) (%)
2 0.354
5 0.224
10 0.158
20 0.112
30 0.091
Width

The average width of both asphalt levelling course and surfacing shall be at least equal to that
shown on the Drawings and nowhere shall the outer edge of the layer be inside the lines shown
on the Drawings by more than 15 mm.
Thickness
The thickness tolerances referred to in Section 01040 of the Specification shall be as follows:
1. Dy levelling course = 15 mm/surfacing = 5 mm
2. Dmax levelling course = 20 mm/surfacing = 8 mm
3. Davelevelling course = 5 mm/surfacing = 2 mm
Thickness shall be determined from carefully controlled levels taken before and after
construction in exactly the same position and/or from cores drilled from the completed layer.
Cross Section

When tested with a 3 m straight-edge laid parallel to or at right angles to the road centre line
the surface shall not deviate from the bottom of the straight-edge by more than 10 mm.

At any transverse section the difference in level between any two points shall not vary from
their difference in level computed from the cross section shown on the Drawings by more than
10 mm.

Surface Regularity

When tested with a rolling straight-edge as described in Section 01040 of the Specification the
number of surface irregularities shall not exceed those given below (applied to levelling course
and surfacing).

1. The average number of 6 mm irregularities per 100 m shall not exceed 2 when taken
over 600 m lengths of asphalt surfacing;

2. The number of 6 mm irregularities shall not exceed 3 when taken over 100 m sections;
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3. The maximum value of any individual irregularity when measured with the rolling

straight-edge or a 3 m straight-edge lay parallel or perpendicular to the road centre line
shall not exceed 10 mm.

The rolling straight-edge shall be operated in at least two locations per traffic lane, once at
Imetre from the outer edge of the lane and once at 3metres from the outer edge of the lane.
The number of irregularities identified in the two runs thus required for any section of a single
lane shall be added together for the purposes of compliance with (1) and (2) above.

Failure to meet Surface Tolerances

1.

Failure to meet the basic minimum thickness requirement or to meet the minimum level
requirement (not lower than the design level) is not acceptable and must be rectified,
either by removal and replacement of the substandard layer or by the application of an
additional layer. In the case of an additional layer the extent, thickness and material
must be agreed by and will be at the discretion of, the Project Manager’s representative
but in no case will an additional layer of less than 20mm of sand asphalt or 35 mm of
asphalt concrete be permitted. In the case of a 35mm layer of AC a new mix design
utilizing aggregate with maximum size of 18mm will have to be provided, all in
accordance with these Specifications. Where additional material is applied it must be
for the full width of the road over a length of not less than 100metres and with
additional ramp sections of at least 10metres length for Sand Asphalt and 20metres
length for Asphaltic Concrete. Rectification by placing additional material may not be
used on sections in such a way that the gap between sections is less than 300metres. In
such cases additional material must be laid over the whole length.

Where the surface is too high but meets the requirements for Detail and Surface
Regularity set out above it will be accepted except in areas where other considerations
apply (e.g. Intersection with existing pavement) where the Project Manager may
condemn the work and require it to be removed and replaced as necessary to meet those
other considerations.

Where the surface meets thickness and minimum level requirements but fails to meet
Detail or Surface Regularity requirements it will be accepted up to a certain point with
a financial penalty. Where the level of defects exceeds the acceptable maximum the
layer must be rectified as for failure to meet the thickness requirement as set out in (1)
above.

Under no circumstances shall a section of surfacing be accepted where the deviation
from the bottom of the 3metre straightedge exceeds 20mm. In such cases the surfacing
over a length not less than 30metres of complete lane width shall be removed and
replaced. In such cases the surface must be rectified and failure to meet the thickness
requirement as set out in (1) above can be accepted with the financial penalty given
below.

Where the finished surface fails to meet the requirements for Surface Regularity by the
preceding paragraph the penalty shall be calculated as follows:
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Determine the summation in millimetres of the peak values of all irregularities in
excess of Smm in every 100metre section of each affected lane. Subtract 30mm from
this total and divide the resulting figure by 10; take that result as the percentage by
which payment for the surfacing in the affected 100metres is to be reduced.

E.g. Total of all irregularity peaks in sample 100 metres length is 102mm.
Subtract 30 leaves 72mm.

Reduce the nominal payment for surfacing in those 100 metres of lane by 7.20%.

Allowable Mix Proportion Tolerances

After the job-mix formulae have been established, all operations, handling, preparation and
mixing shall be controlled such that the mix shall meet the approved formula for the project.

This shall be within the allowable tolerances (which are the maxima for any materials and may
be applied only within the limits of the general composition range) shown in Table 9.

Table 9Mix Proportions Tolerances for Asphalt Surfacing

Sieve Size Tolerances
ASTM El1- | (% by Weight)
20

3/4 +/-4%

1/2 +/-5%

4 +/-5%

8 +/-4%

16 +/-4%

30 +/-4%

50 +/-4%

100 +/-3%

200 ++-1.5%
Bitumen +/-0.4%

For the percentages shown in the design mix for the total material retained on the No.10 sieve
and for the total material passing the No.10 sieve, a tolerance of 4% will be allowed from the
percentage specified as the design mix.

Application of the above tolerances does not remove the Contractor’s responsibility for
providing asphalt mixes which meet project requirements in terms of the specified criteria for
Flow, Stability and Voids.

TESTING
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1-13-1 Sampling

Sampling of asphalt mixes shall be carried out according to a recognized method as agreed by
the Employer’s Representative.

1-13-2 Coring of asphalt layers

The Contractor shall provide suitable coring machines capable of cutting 100 mm diameter
cores from the completed asphalt layers.

All core holes shall be neatly repaired with asphalt and compacted to the specified density. The
cores shall be filled with the same mix as used for the layer tested.

MEASUREMENT AND PAYMENT

Payment shall be made for the theoretical volume in Cubic meters of Asphaltic Concrete or Sand
Asphalt, as the case may be, based on the required thicknesses and outlines shown on the drawings.
Payment will include all testing required, providing all materials, mixing, placing, compacting and
trial sections. No allowance will be made for any additional material required to make good low
areas in the underlying Base Layer or neither for any excess material placed above the design
finished levels nor for any additional material placed as corrective measures required by a failure
to meet Specified standards.

Payment for the work specified in this section of the Specification shall be made at the rate set

down in priced Bill of Quantities Bill 4 Pavement, Item 040301, Asphalt Concrete and Item 040302
Sand Asphalt, using the units of measurement specified.
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1-1 DESCRIPTION

This specification covers the materials, construction plant, construction and requirements for
providing bituminous surface treatments or dressings to the road surface in locations shown on the
Drawings or as directed by the Employer’s Representative.

The surface treatments shall consist of the application of a bituminous coat applied to the road
followed by spreading a layer of aggregate in the case of a Single Surface Dressing (SSD) and a
repeat of this in the case of a Double Surface Dressing (DSD) to the areas shown on the Drawings.
MATERIALS

1-2-1  Bituminous Binders

The binder will be a medium-cured cut-back MC 3000 or a penetration/cut-back mixture
blended to the approval of the Project Manager.

Penetration Grade Bitumen

Road-Grade Bitumen ASTM D3381/D3381M-18

Cut-back Bitumen ASTM D2028/D2028M-15 and ASTM D2027/D2027M-19

Bitumen Emulsion
Anionic Emulsions ASTM D977-20
Cationic Emulsions ASTM D2397-20

The bitumen emulsions shall also be subject to viscosity requirements for spray-grade
emulsions as follows:

1. Anionic spray-grade (60%) Emulsion
Minimum 12 degrees Engler at 20-C

2. Cationic spray-grade (65% and 70%) emulsion
Minimum 80 seconds Saybolt Furol at 50-C

1-2-2  Extender Oils

The extender oil shall be a petroleum-derived of high aromatic material and shall comply with
the requirements of Table 1.
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Table 1- Extender Oils

Property Requirements
Flash point 180°C (min)
% by mass of saturated hydrocarbons 25% (max)

% by mass of aromatic-unsaturated hydrocarbons | 50% (min)

1-2-3  Diluents
The diluents shall be a hydrocarbon distillate.
1-2-4  Aggregate

Aggregate shall be composed of clean, tough particles, free from lumps or balls of clay or other
objectionable material.

Properties
The properties of the aggregate shall comply with the characteristics set out in Table 2

Table 2- Properties Aggregates for Surface Dressings

Particle Shape Flakiness Index BS 812-Part 105.1-89 <45%

Strength Aggregate Crushing Value (ACV) <25
Los Angeles Abrasion (LAA) ASTM 30
C131-20 AND C535-20

Abrasion Aggregate Abrasion Value (AAV) <15

Polishing Polished Stone Value >50

Durability Soundness - Sodium Test ASTM C88-18 | <12%
?gundness - Magnesium Test ASTM C88- <18%

Water Absorption | Water Absorption ASTM C127-15 <2%

Bituminous mixtures. Test methods for hot
mix asphalt. Determination of the affinity | Index of retained
between aggregate and bitumen stability >75%

EN 12697-11

Bitumen Affinity
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Grading
The grading set out in Table 3 for aggregates shall be used.

Table 3
ASTM Nominal Size of Aggregate ASTM Sieve #
Sieve # 5/8 3/8 #1/4
Percentage by Mass Passing
#11/4 - - -
#3/4 100 - -
#5/8 85-100 100 -
#3/8 0-40 85-100 100
#1/4 0-7 0-35 85-100
#4 - 0-10 -
#6 - - 0-35
#8 0-2 0-2 0-10
#30 0-2
#200 0-1 0-1 0-1
PLANT AND EQUIPMENT

1-3-1 General

All plant and equipment used on the Works shall be of adequate rated capacity and in good
working condition.

All plant and equipment that will be operated on the road during construction of the seal shall
be free from any binder, fuel or oil leaks, and no refuelling or servicing of any equipment will
be allowed to take place while such equipment is on the road.

1-3-2  Distributor.

The distributor used for distributing the bituminous binders shall:

1. Be in sound working condition and shall be calibrated using common methods for
determining film thickness.

2. Have a spray-bar where the outside nozzle at each end of the spray bar shall have an
area of opening not less than 25% or more than 75% in excess of the other nozzles. All
other nozzles shall have uniform openings.
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3. Have a spray bar where the distance between the centres of openings of the outside
nozzles of the spray-bar are equal to the width of the application required within an
allowable variation of 50 mm. When the prime application covers less than the full
width, the normal opening of the end nozzle at the junction line may remain the same
as those of the interior nozzles.

4. Not have any fuel or binder leaks;

5. Have a straight and clean spray-bar, all the spray heads of which shall be of the same
type which open simultaneously and shall not leak when closed;

6. Have its spray-heads all spraying at the same angle to the spray-bar and adjusted to the
correct level so as to obtain the required overlapping;

7. Have its fans not interfering with one another;
8. Have its sieve undamaged and clean;

9. Shall be equipped with pneumatic tires having a sufficient width of rubber in contact
with the road surface to avoid breaking the bond or forming a rut in the surface;

10. Be under the direct control of an operator approved by the Employer’s Representative
on the grounds of a reference, in writing, or a certificate of competence signed by a
representative of a Road Authority.

11. The Contractor shall provide proof by way of a test on the site that the binder distributor
has sufficient reserve power to maintain the required constant speed up the steepest
incline to which spray has to be applied, and to obtain a uniform distribution of the
mix.

12. The optimal spray-bar level shall be determined during testing, and the spray-bar level
shall be adjusted accordingly before each spray. The uneven application of binder will
be unacceptable.

1-3-3  Chip Spreaders

The chip spreaders shall be capable of spreading stone of the specified size uniformly over
widths varying between 2.4 and 4 m and shall be capable of adjustment to permit variation of
the rate of application within the specified tolerances, and uniform spreading in both the
transverse and longitudinal directions.

Spreaders which are not self-propelled, shall be of a type that can be attached quickly to the
rear of trucks, and operated while backed over the stone chippings being spread.

1-3-4  Rollers

Sufficient operational rollers of each of the following types shall be available on the Works to
maintain the required tempo of work:

Pneumatic-Tired Rollers

Rolling of the chips should preferably be carried out by pneumatic tired rollers of a self-
propelled type equipped with smooth flat profile pneumatic tyres of uniform size and diameter.
The mass of the roller shall be between 12 to 15 tonnes. Steel wheeled rollers tend to crush the
chips and if their use cannot be avoided their weight shall be limited to 8 tonnes.
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The rollers shall be equipped with suitable devices for keeping the wheels wet and clean during
operation.

The wheels of the roller shall be so spaced that one pass of the roller will provide one complete
coverage equal to the rolling width of the machine. The total operating mass and tyre pressure
may be varied by the Employer’s Representative at his discretion. Individual tire pressures shall
not differ by more than .05 kg/sqcm from one another.

Steel-Wheeled Rollers

Steel-wheeled rollers shall be self-propelled three-wheel or tandem rollers of between 6 and
8 tonnes mass and shall be equipped with suitable devices for cleaning and moistening the
wheels. The mass of the roller required shall be approved by the Employer’s Representative.
No steel-wheeled rollers shall be used without the consent of the Employer’s Representative.

Additional Requirements

The type and number of rollers shall be subject to the approval of the Employer’s
Representative for each type of seal and the proposed programme.

No seal work shall continue if the required rollers are not on site or in an operational condition.

1-3-5 Brooms

Drag Broom

The drag broom shall be of a size, type and mass which will enable the chips to be distributed
evenly over the surface without dislodging any chips from the binder.

Rotary Broom

An approved rotary broom, complete with towing vehicle fitted with smooth pneumatic tires,
shall be available at all times on the Works.

1-3-6  Pre-coating Plant

The pre coating of chips may be done in any suitable plant capable of uniformly coating the
chips.

1-3-7  Miscellaneous Equipment

Sufficient equipment for handling and hauling aggregate and binder shall be provided to ensure
prompt and continuous placing and application of bituminous materials as specified. The
Contractor shall have available all the necessary ancillary equipment and hand tools to carry
out the work efficiently.

Suitable fire-fighting equipment for dealing with bitumen fires shall be available on site,
together with suitable first aid equipment for dealing with bitumen burns.

The Employer’s Representative shall be entitled to request reserve plant, should there be any
doubt as to the efficiency or capability of the equipment provided.
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GENERAL LIMITATIONS AND REQUIREMENTS
1-4-1  Weather limitations

The minimum road-surface temperatures at which spraying of the different types and grades of
binder may be done is as follows:

Bitumen Binders

1. 150/200 Penetration-Grade Bitumen 21°C

2. 80/100 Penetration-Grade Bitumen 25°C

3. MC-800 Cut-back Bitumen 10°C

4. MC-3000 Cut-back Bitumen 10°C

Bitumen Emulsions

1. Bitumen emulsion 10°C

Whenever the temperature of the road surface falls below the aforesaid temperature for the
binder in question, or, in the opinion of the Employer’s Representative, will probably fall below
the required temperature before spraying the binder, no binder shall be sprayed.

No bituminous work shall be done during foggy or rainy weather, and, when a cold wind is
blowing, the above temperatures shall be increased by 3°C to 6°C as directed by the Employer’s
Representative.

When the breaking process accelerates to such an extent that it renders the product unworkable
to attain the required end result, for instance when the surface temperature is in excess of 60°C,
or as otherwise prescribed by the Employer’s Representative, no sealing shall be done.

When strong winds are blowing which are likely to interfere with the proper execution of the
work, no sealing, especially spraying of binder, shall be done.

1-4-2  Moisture Content

No seal shall be placed unless the moisture content of the upper 50 mm of the base is less than
90% of the optimum moisture content as determined by the Employer’s Representative. No
reseal shall be placed immediately after a rainy spell on an existing partly cracked and/or highly
permeable surface resulting in the trapping of moisture in the pavement structure. A minimum
delay of 24 hours or such extended period as ordered by the Employer’s Representative shall

apply.
1-4-3  Other Constraints

The following curing periods shall apply to the various treatments listed, prior to applying a
surface dressing unless otherwise specified in Project Specifications:

1. Texturing using fine slurries 6 weeks
2. Rapid setting slurry (rut filling, etc.) 12 weeks

3. Crack sealing 2 weeks
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4. Repair of distressed patches 6 weeks

Unless otherwise agreed by the Employer’s Representative, and subject to the outcome of a
trial section, the Contractor shall programme all spraying to cease each working day at
15:00 hours.

1-4-4  Preparation of Areas to be Surface Dressed

General

The areas to be surface dressed shall be cleaned of all dust, dirt, dung, oil or any other foreign
matter that may be deleterious to the seal.

Newly Constructed surface dressed

Where newly constructed base or shoulder areas are to be Surface dressed, the surfaces shall
be checked for compliance with the surface tolerances and all other requirements specified.
Any portions that do not meet these requirements shall first be either corrected or removed and
reconstructed before they are surface dressed.

Existing Surfaces to be surface dressed

Existing roads that require surface dressing shall, if so specified or ordered by the Employer’s
Representative, be given a pre-treatment in accordance with one or more of the methods
described in Section 02050 ( Treatment of Surface Defects) of these Specifications. Any
failures shall be repaired as specified in these Specifications.

1-4-5  Demarcation of Working Area

New Work

The Contractor shall demarcate the area of the primed base to be surface dressed by means of
setting out wire lines down each edge of the specified seal width.

Reseal Work

Immediately before the tack coat or bituminous binder is sprayed, the centre line of the road
shall be marked by a 3 mm thick sisal or hemp twine, secured by nails driven, at 15 m intervals
on straights and 5 m intervals on curves, into the existing surface. This twine shall be left in
position during all subsequent operations.

HEATING AND STORAGE OF BITUMINOUS BINDERS
1-5-1 Bituminous Binders

The temperature ranges between which bituminous binders are to be heated shall be given in
Table 4 Heating and spraying temperatures are given in Table 5.
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Table 4- Maximum Storage Temperatures

Maximum Storage
Materials Temperature (°C)
g(:,::s 24 Up to 24 hours
Road Grade Bitumen
150/200 Pen Grade 115 165
80/100 Pen Grade 125 175
Cut-Back Bitumen
RC-250 60 90
MC-800 75 125
MC-3000 100 155
Bituminous
Emulsions
60% Air Temp. 60
65% Air Temp. 60
70% Air Temp. 60

Table 5- Heating and Spraying Temperatures

Heating and Spraying
Materials Temperatures (°C)

Min Max | Recommend
Road Grade Bitumen
150/200 Pen Grade 150 175 165
80/100 Pen Grade 165 190 175
Cut-Back Bitumen
RC-250 90 115 100
MC-800 110 135 125
MC-3000 135 155 145
Bituminous
Emulsions
60% Air 60 60
65% Air 60 60
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70% Air 60 60

Binders stored in a heated condition shall be kept in a container with a securely fitting lid, the
circulatory system of which is functioning properly. The container shall be provided with a
built-in thermometer.

Binders which have been heated above the maximum temperatures indicated in this table shall
not be used and shall be removed from the site. Every effort shall be made to maintain the
binder temperature for spraying to within 5°C of the recommended temperature.

For single surface dressing the temperature limits for 150/200 penetration-grade bitumen, cut
back with the indicated amounts of power paraffin in parts per 100 parts of bitumen by volume,
shall be as set out in Table 6 to prevent degradation of the bitumen.

Table 6-Heating and Spraying Temperatures

Quantity of power paraffin Temperature Limits
added (parts per 100 parts of | Lower Limit Upper Limit
bitumen by Volume) C) C)
0 150 175
2.5 146 163
5 138 154
7.5 132 149
12.5 121 138
15 115 135
17.5 107 127
22.5 100 118
STOCKPILING AGGREGATE
General

Sites for stockpiling aggregates shall be prepared in such a manner that no grass, mud, dirt or
other deleterious material will be included when the aggregates are loaded for use.

Access roads to stockpile sites shall be prepared and maintained in such a way that no dirt is
conveyed by vehicle wheels onto the areas to be surface dressed whilst aggregate is being
transported to or from the stockpiles.

Stockpiles shall be so sited that they will not be exposed to excessive contamination with dust
arising from traffic on the road or access roads. Aggregates contaminated to the extent that it
contains more than the allowable percentage of material passing through the #30 sieve and
#200 sieves shall not be used for sealing.

Precautions
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Areas used for stockpiling pre coated aggregate shall be so sited that dust deposited on the
chips is reduced to a minimum. Where necessary, temporary diversions and access roads in the
immediate proximity shall be watered, sprayed with a suitable chemical dust suppressant, or
sealed.

During the wet season when there is danger of the pre coating fluid being washed off the
aggregate, the stockpiles shall be covered with tarpaulins or similar protective coverings.

During cooler periods the Employer’s Representative may order that stockpiles be covered with
tarpaulins to ensure that the aggregate temperature remains compatible with the limiting
temperature applicable to the specified binder type.

CONSTRUCTION PROCEDURE

General

Adequate advance notice shall be given to the Employer’s Representative before the Contractor
proceeds with any seal work.

Application of Tack Coat and Aggregate

A bituminous tack coat consisting of the type and grade of binder specified in these
Specifications shall be sprayed on the properly cleaned and prepared base or existing surface
over the full specified width of the surface dressing.

Where the binder in the distributor tank may not be able to feed the spray bar when spraying
downhill, spraying shall be done with the binder distributor moving uphill. Should the
Employer’s Representative be of the opinion that the Contractor is unable to place the sealant
over the full specified width in one pass; the Contractor shall execute spraying and place the
chips in strips. The spraying of adjacent strips shall overlap by 100 mm. Chips may not be
placed on the 100 mm overlap before the adjacent strip has been sprayed. The adjacent strip
may not be sprayed before the preceding strip, excluding the 100 mm overlap, has been covered
satisfactorily with chips in compliance with the Specifications. In so far as is practicable, the
Contractor shall so place the strips that the joint between two adjacent chip applications shall
fall on the centre line of the road.

Immediately after the binder has been sprayed, it shall be covered with clean, dry aggregate of
the size specified in these Specifications under each of the appropriate Sections for each type
of seal.

The actual rates of application of binder and aggregate to be used in the construction will be
determined by the Employer’s Representative, after he has tested the aggregates the Contractor
proposes to use for the surface dressing and prior to any surface dressing being carried out.

The aggregate shall be applied uniformly by means of self propelled chip spreaders. The
immediate application of the chips is of prime importance. The chip spreader shall be so
operated that the tack coat shall be covered with aggregate before the wheels of the chip
sprea