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VOLUME 3 - TECHNICAL SPECIFICATIONS PART 1 - GENERAL REQUIREMENTS

101 GENERAL REQUIREMENTS

101.1 GENERAL REQUIREMENTS AND PARTICULAR SPECIFICATION

These General Requirements shall form an integral part of the General Specifications. In
addition to these General Requirements, the Contract contains a Particular Specification, to
supplement and/or modify the General Specification as may be necessary in each particular
case.

The provisions of the Particular Specification for any specific section or number of sections
shall prevail over those of the General Specification. Whenever the term “Specification”
without further qualification is used in the Contract Documents, it shall mean this General
Specification together with the Particular Specification.

101.2 REQUIREMENTS OF SPECIFICATION

The Contractor shall fulfil all requirements and obligations of all clauses of the Specification
applicable to the construction work involved in the Contract. Neither the following clauses of
this Specification nor the Bill of Quantities shall limit the obligations of the Contractor under
the accompanying Conditions of Contract. Where items are not included in the Bill of
Quantities for any such requirements or obligations the cost of such requirements or
obligations shall be deemed to be spread over all the items of the Bill of Quantities unless
otherwise stated.

101.3 1SO 9000 CERTIFICATION

Imported manufactured products and equipment shall comply with their relevant international
standards. The quality assurance of all imported goods shall be granted the ISO 9000
certification.

Locally manufactured products and equipment shall comply with US or Western European
Standards. ISO 9000 certification for locally manufactured goods is not essential, however
these good shall be subject to the approval of the Engineer.

101.4 DRAWINGS, RECORDS AND DOCUMENTS

101.4.1 Drawings

All works shall be performed in accordance with the drawings furnished with the Contract
documents and any such additional drawings as may be issued by the Engineer from time to
time during the progress of the work or any drawing furnished by the Contractor and
approved by the Engineer. Additional drawings (if any) will be furnished to the Contractor in
due time so as to enable him to perform the work shown thereon in its proper sequence and
for any advance planning that may be necessary for the efficient performance of such work.
The Engineer will decide in each instance whether additional drawings are required for
advance planning of the works and determine the time required for same.

In all cases, detailed shop drawings for all components of the Works shall be prepared by the
contractor, after the approval of all related equipment items. The design and the shop
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VOLUME 3 - TECHNICAL SPECIFICATIONS PART 1 - GENERAL REQUIREMENTS

drawings shall be submitted to the Engineer who shall within 21 days approve, reject or ask
the Contractor to revise or modify such documents and resubmit them for approval. All these
documents shall be approved by the Engineer prior to commencement of the work. The
structural design will be in accordance to the recommendations based on soil investigations.

101.4.2 Records and “As-built” Drawings

After the work has been completed, the Contractor shall furnish “as-built” drawings prepared
whilst surveying during construction, showing the Works as constructed together with all
other information that may either be required or be useful for the operation and maintenance
of the Works in the future, such as alignment and depth of cover of pipelines, type of soil,
type, dimensions and location of structures, size of pipelines and cables encountered during
excavation.

Unless specific items are included in the bill of Quantities, the cost of preparing the shop
drawings, “as-built” Drawings and Records shall be deemed to be included by the Contractor
in his unit rates for the various items in the Bill of Quantities and shall not be paid for
separately. The As-built Drawings shall be submitted, if required by the Engineer, on
computer diskettes.

101.4.3 Ownership of Drawings and Documents

The Drawings and documents are issued to the Contractor for the purpose of the execution of
the Works under the Contract and shall remain the property of the Employer to whom they
are to be returned by the Contractor after completion of the work, as a precondition for the
issue of the Certificate of Completion.

101.5 BOREHOLE INFORMATION

The Contractor shall satisfy himself as to the nature of the strata underlying the sites of the
works. He may carry out at his own expense borings, tests and investigations as he may
consider necessary and utilize the information thus gained for the preparation of his tender.

Any subsoil information and test results provided by the Employer shall be given to the
Contractor for his preliminary information only. Such information shall not relieve the
Contractor in any way of his obligation to inspect the sites and of his sole responsibility for
carrying out the works as specified and required by the Engineer and at the rates set out in the
Bill of Quantities. No claims for additional payment and/or extensions of time shall be
entertained in respect of data furnished to the Contractor by the Employer or the Engineer.

101.6 METEOROLOGICAL AND HYDROLOGICAL CONDITIONS

The Contractor’s attention is directed to the meteorological and hydrological conditions
prevailing in the project area and its vicinity. In his planning of the work and in his unit
rates, the Contractor shall take these factors into account. No increase in prices and/or
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VOLUME 3 - TECHNICAL SPECIFICATIONS PART 1 - GENERAL REQUIREMENTS

extension of time shall be granted due to rains, floods and/or other adverse climatological
conditions in the project area and along the roads to it.

For information, the climatic conditions in Lebanon can be summarized as follows:

Temperature (deg C°) Relative humidity
Coastal zones | Mountanious | Bekaa Valley | Coastal zones | Mountanious | Bekaa Valley
zones zones

Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max

Summer | 20 35 15 25 10 35 65 85 50 60 40 65

Winter 7 15 -5 10 -1 15 60 75 55 75 55 80

101.7 BILL OF QUANTITIES

101.7.1 Rates and Prices

The rates and prices inserted by the Contractor in the Bill of Quantities are to be the full and
inclusive value of the work described. They are to cover all costs, expenses and general risks
which may be involved, together with all liabilities and obligations set forth or implied in the
Specification and other documents on which the Tender is based. They must include all
plant, tools, materials, transport of men and materials, insurance and labour of every
description. They must also take into account the conditions referred to in the general
Conditions, and include time lost due to weather, payment of guaranteed minimum and
holidays with pay. The cost of any travelling time subsistence and incentives such as
overtime etc. must be included in the rates and prices. Where any special risks, liabilities and
obligations, mentioned above or otherwise, cannot be dealt within the rates, then the price
thereof is to be separately stated in items provided for the purpose or added by the Tenderer.

Any item left unpriced shall be held to have had its cost included in the unit rates for other
items of work.

101.7.2 Provisional Items and Quantities

Care shall be taken to distinguish between ‘“Provisional items” which represent work they
may not be required, and “Provisional Quantities” which represent work that will be required
but the quantity of which cannot be closely estimated in preparing the Bill of Quantities and
details of which will be given on site.

101.7.3 Methods of Measurement and Payment

The methods of measurement and payment for each trade are normaly specified in the
General Specification, provided that where a different method of measurement is indicated in
the Bill of Quantities or specified in the Particular Specification, the Bill of Quantities and the
Particular Specification, in that order, take precedence over the General Specification.

Where no method of measurement is specified in any of the foregoing documents, the work
will be measured in accordance with the latest edition of the Standard Method of
Measurement of Civil Engineering Quantities, published by the Institution of Civil Engineers
of London, U.K.
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101.8 UNITS

In this Specification, on the Drawings and in the Bill of Quantities the S.I. (Systeme
International d’Unites) metric system of dimensioning has been employed.

Where dimensions are given in metric units for materials which are only available in Imperial
dimensions, the Contractor may, subject to his obtaining prior approval of the Engineer,
substitute suitable sizes of materials as are available in the Imperial system. Such approval
shall not unreasonably be withheld, provided that there is no difficulty in making interface
connections with any other parts of the Works.

101.9 STANDARDS

For convenience and in order to establish the necessary standards of quality, reference has
been made in the Contract Documents, to specifications issued by International Standards.
Such specifications shall be defined and referred to hereinafter as “Standard Specifications”
and shall be the latest editions of such Standard Specifications issued prior to the issue of
Tender Documents together with such additions and amendments to such editions as may
have been issued prior to the same date. Subject to the approval of the Engineer, any other
internationally accepted Standard which specifies an equal quality of work may be used.

In reference to Standard Specifications, the following abbreviations have been employed:

B.S. British Standard

AS.TM. American Society for Testing Materials

D.LN. Deutsche Industrie Normen

[.S.0. International Organization for Standardisation

A ASH.T.O. American Association of State Highway and Transport
Officials

AW.W.A. American Water Works Association

N.F. Normes Frangaise

AFNOR Association Frangaise de Normalisation

101.10 SURVEY AND SETTING OUT

101.10.1 Engineer’s Benchmarks and Survey Markers

Prior to the commencement of the work, the Contractor will receive from the Engineer a
number of benchmarks and survey markers on the Site. Before starting any work, the
Contractor shall check the alignment and levels of the benchmarks and markers in the
presence of the Engineer’s Representative and shall correct any error or mis-alignment which
may be discovered during such checking with the consent of the Engineer’s Representative.
Thereafter, the Contractor shall establish from these corrected benchmarks and markers all
levels and lines necessary for the performance of the work.

The Contractor shall be responsible for the preservation of the benchmarks and markers
during the entire period of construction, and shall at his own cost repair or replace any of
them that may be damaged, destroyed, or removed by any cause whatsoever.
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101.10.2 Setting Out

The Contractor shall appoint and employ the necessary qualified and experienced staff to set
out the work accurately and shall establish and locate all lines and levels and be responsible
for the correct location of all works.

Whether or not directed by the Engineer’s Representative, the Contractor shall take such
levels and dimensions as may be required prior to disturbance of the ground for the purpose
of measurement and these shall be agreed between the Contractor and the Engineer’s
Representative in writing before any of the surface is disturbed or covered up.

The Contractor shall establish parallel survey lines or other points of reference at a safe
distance, permitting the re-establishment of lines and points, wherever the original lines and
points must inevitably be destroyed or removed during the progress of work.

101.10.3 Surveying for Measurement of Earthwork

All intermediate and final surveying necessary for the establishment of quantities of
excavation and earthfill will be done by the Contractor, who shall establish elevation points
and prepare cross-sections sufficient to permit an accurate calculation of the quantities of
earthwork. The Contractor shall notify the Engineer’s Representative at least three days in
advance of his intention to perform such measurements. The cross-sections prepared by the
Contractor and approved by the Engineer’s Representative shall be basis for the measurement
and payment of earthworks.

101.10.4 Payment

Unless specific items are included in the Bill of Quantities, the cost of all surveying,
modifications to drawings, setting out, and measuring to be done by the Contractor and all
other expenses incurred by him in complying with the requirements of this section shall be
deemed to be included by the Contractor in his unit rates for the various items in the Bill of
Quantities and shall not be paid for separately.

101.11 PROGRAMME OF WORKS AND PROGRESS REPORTS

The time allocated for the performance and completion of all works under this Contract shall
be as stated in the Appendix to Form of Tender (Volume 2 of Contract Documents).

The Contractor shall submit to the Engineer, before commencing work on site, a fully
detailed programme showing the order or procedure and method by which he proposes to
carry out the construction and completion of the Works, and particularly of the organisation
and staff proposed to direct and administer the performance of the Contract.

The information to be supplied to the Engineer shall also include drawings showing the
general arrangement of his temporary offices, camps, storage sheds, building and access
roads, and details of Construction Plant and Temporary Works proposed.

The Contractor when preparing his programme shall take due account of the time required for
the delivery of materials.

The Engineer will check the proposed programme and will return same to the Contractor
within 14 days of its receipt with his approval or comments and requirements for changes (if
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any). The Contractor shall make all requested corrections and changes not later than 7 days
after having received the Engineer’s comments. The programme as finally agreed to and
approved by the Engineer will serve as the only basis for the carrying out of the Works.

After the commencement of each and any part of the Contract, the Contractor shall forward to
the Engineer in triplicate, for each calendar month, a progress report and a chart showing the
approved programme, the work completed to date and the progress made during the month.
Such monthly progress reports and charts shall be submitted by the Contractor to the
Engineer or his Representative not later than the 6th day of the month following that to which
the report and chart refer.

101.12 WORK SITES

101.12.1 Right of Way and Sites of Works

The Employer will provide all the necessary rights of way, lands and sites on which the
Works are to be carried out and will designate the access roads to the sites which the
Contractor will be permitted to use.

In no case shall the Contractor occupy lands, right-of-ways or way-leaves without the
previous written permission of the Engineer.

101.12.2 Contractor’s Work Area

The location of the Contractor’s work area, i.e. the area or areas where the Contractor may set
up his offices, stores, workshops, yards for mechanical plant, etc., and transport depots, shall
be agreed beforehand with the Engineer and shall be such as to avoid obstruction and
nuisance to the public. The Contractor shall provide, within his work area, a Site Office for
the use of his agent where written instructions from the Engineer may be delivered.

The Contractor shall make his own arrangements for and pay all costs incurred in the use of
such areas of land as he may require for work areas for the purpose of the Contract.

101.12.3 Access and Construction Roads

The Contractor shall at his own expense construct and maintain within the right of way any
temporary access roads and construction roads on the work sites that he deems necessary for
the proper performance of the works, but the routes of such temporary roads and the method
of their construction shall be subject to the Engineer’s approval.

The Contractor will be permitted the use of existing roads on the Site provided that such use
is co-ordinated with other users.

The Contractor will be permitted to use public roads as access roads to the Works only after
having obtained permission in writing from the relevant Authorities and from the Engineer.
The Contractor shall strictly adhere to all requirements and conditions prescribed by the
relevant Authorities and set out in Clauses 29 and 30 of the Conditions of Contract.

The cost of preparation and maintenance of all access and construction roads and all costs
incurred in complying with the requirements of this subsection shall be deemed to be
included by the Contractor in his unit rates for the various items in the Bill of Quantities and
shall not be paid for separately.
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101.12.4 Existing Services

The Contractor shall make himself acquainted with the position of all existing works and
services inter alia roads, sewers, stormwater drains, cables for electricity and the telephone
lines, telephone and lighting poles, and water mains, before any excavation is commenced.

The Contractor will be held responsible for damage caused in the course of the execution of
the Works to such existing works and services and shall indemnify the Employer, the
Engineer and their agents against any claims arising from such damage (including
consequential damages). Any damage caused must be made good at the Contractor’s own
expense.

Where the works required the crossing of existing roads, railways, fuel pipelines and services,
the Contractor shall obtain the prior permission of and shall make all necessary arrangements
with the relevant authorities and/or owners of said utilities and shall obtain their consent to
the time and manner of execution of all work connected with such crossings.

When crossing a road in public use the Contractor shall either leave half the width of the road
free for traffic or shall construct a bypass, as may be required by the road authority. The
length, width and shape of any such bypass and the mode of its construction shall be as
directed by the Engineer, but shall at all times permit for the passage of traffic using the main
road. The Contractor shall put up warning and traffic signs, and shall employ flagmen to
direct the traffic and shall mark the road crossings and put up lights from sunset to sunrise.

The Engineer’s Representative may order the Contractor to repair bypasses, strengthen any
temporary structures, put up additional signs or lights and generally improve the
arrangements as he may deem necessary, and the Contractor shall forthwith comply with such
orders. Regardless of whether or not the Engineer’s Representative orders any such repairs of
improvements, the Contractor shall remain solely responsible for the proper performance of
all work in connection with the erection, maintenance and subsequent removal of all
temporary structures required under this Clause, to the complete satisfaction of the Engineer.

Where the Works cross existing pipes, sewers, drains, channels, telephone or power lines and
cables, the Contractor shall be responsible for the preservation of all such utilities in a good
and serviceable condition during the execution of the Works and shall see to it that any
damage done to any of the services be immediately repaired. Inasfar as necessary, the
Contractor shall construct temporary bypasses for such pipes, channels and cables and restore
them to their original position after the work at the junction or crossing has been completed.

The Contractor shall construct all bypasses and do all repairs to roads, pipes, channels and
cables in accordance with the requirements of the proper authorities and/or the owners thereof
or shall bear the expenses of all such work done by them.

Existing access to lands, property and all other facilities shall be maintained by the
Contractor during the continuance of the Works to the Engineer’s satisfaction.

Where work is being carried out in the vicinity of overhead power lines the Contractor shall
take special measures to ensure that all persons working in such areas are aware of the
relatively large distance that high voltage electricity can “short” to earth when cranes or other
large masses of steel are in the vicinity of power lines and that adequate safety precautions
are being taken. The Contractor shall ensure that none of his employees commits any act
which will cause damage from, or to, overhead power lines.
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Unless specific items are included in the Bill of Quantities, the cost of all works required
under this section shall be deemed to be included by the Contractor in his unit rates for the
various items in the Bill of Quantities and shall not be paid for separately.

101.13 WATER AND POWER FOR USE IN THE WORKS

The Contractor shall be solely responsible for the location, procurement and maintenance of
water supplies adequate in quality and quantity to meet his obligations under the Contract.

The Contractor shall be responsible for the supply of all electric power to meet his
obligations under the Contract and for the distribution thereof.

All costs associated with the supply of water and power shall be deemed to be included by
the Contractor in his unit rates for the various items in the Bill of Quantities and shall not be
paid for separately.

101.14 BUILDING REGULATIONS

All buildings erected by the Contractor upon the Site and Work Area shall comply with all
Laws and local By-laws insofar as they are applicable.

101.15 WORKS IN THE DRY

All parts of the Works are to be carried out in the dry, and shall be kept free at all times from
surface or groundwater from whatever source it may come to the satisfaction of the Engineer.
Keeping the Works dry shall include all pumping and diversion of water that may be
necessary in carrying out the Works, also provision and filling-in of sump holes, installation
and operation of drains, pumps, well points etc., in a manner and with equipment and
materials satisfactory to the Engineer.

The Contractor shall, at his own expense, make such provision for the discharge of any water
from the Works as shall be satisfactory to the Engineer and to any person having rights over
the lands or watercourses over or down which such water is discharged. He shall hold the
Employer indemnified against any claim that may be made through non-compliance with this
section. In the event of any interference with existing land or road drains due to the
construction of the Works or to the dumping of spoil, etc., within or without the limit of the
Works, the Contractor shall take immediately steps to restore the drainage to the satisfaction
of the Engineer and the Owners, occupiers, or Authority concerned.

Unless specific items are included in the Bill of Quantities, the cost of keeping the Works dry

as specified in this section, shall be deemed to be included by the Contractor in his unit rates
for the various items in the Bill of Quantities and shall not be paid for separately.

101.16 WATCHING, FENCING AND LIGHTING

The Contractor shall employ competent watchmen and guard the Works by day and night.

From the time that any portion of the Works shall be commenced, until the end of the works,
the Contractor shall be responsible for protecting the public and his workmen from anything
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dangerous to persons or property and for the safe and easy passage of pedestrian, animal and
vehicular traffic.

Any excavation, material dumps, soil dumps or other obstructions likely to cause injury to
any person or thing shall be suitably fenced off and at night protected by red warning lights.
The Contractor shall, at his own expense, and immediately upon completion of any part of
the Works, fill up all holes and trenches, and level all mounds and heaps of earth which have
been excavated or made in connection with the Works. The Contractor shall be responsible
for the payment of all costs, charges, damages and expenses incurred or sustained on account
or in consequence of any accident which may happen by reason of holes and trenches being
dug and left or placed in improper locations.

Fencing shall consist of at least three 15 mm diameter hemp ropes or 4 mm diameter wires, or
more, if required, stretched tightly between poles, standards, etc., securely planted in solid
ground, well clear of the excavation and enclosing the spoil from the excavation. The poles,
standards, etc., shall not be more than 15 m apart. If circumstances require it, they shall be
placed closer and the ropes or wires shall be stretched tight, approximately 0.40 m, 0.80 m
and 1.20m, respectively, above the ground.

Banks of spoil of suitable height and form may be accepted by the Engineer in lieu of
fencing.

Fences and spoil banks shall be clearly marked at the ends, all corners and along the length at
intervals of not more than 15 m, by means of white lime-washed boards, discs, stones or oil
drums during the day and by red lamps kept burning at night. Markers shall be freshly lime-
washed at regular intervals to ensure that they are white and clean.

The Contractor shall detail a man to trim and fill the lamps during the day and they shall be
lit at least one half hour before sunset and not extinguished until at least one half hour after
sunrise.

If a road is closed, or partly closed, to traffic, temporary traffic signs and barricades shall be
erected by the Contractor, to the satisfaction of the Engineer and the Police, to give proper
warning to traffic and to the public. Road signs shall be not less than 1.20 m x 0.80 m in size,
surmounted by a red circle. Lettering shall be black, on a yellow ground and shall
incorporate reflective material. The signs shall be adequately illuminated at night. The
Contractor shall be solely responsible for the proper control of all traffic.

The cost of watching, fencing and lighting and all other costs incurred in complying with the
requirements of this section shall be deemed to be included by the Contractor in his unit rates
for the various items in the Bill of Quantities and shall not be paid for separately.

101.17 PRESERVATION OF TREES

No trees shall be cut down without prior permission of the Engineer who will limit the
removal of trees to the minimum necessary to accommodate the Permanent Works.

If trees are cut down or damaged by the Contractor or his employees and without approval,
then the Contractor shall replace such trees at his own expense with trees of not less than two
years of age obtained from a reputable nursery and of species to be approved by the Engineer.
The Contractor shall plant, water and ensure that the replacement trees are properly
established all at his own expense.
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All costs incurred in complying with the requirements of this section shall be deemed to be
included by the Contractor in his unit rates for the various items on the Bill of Quantities and
shall not be paid for separately.

101.18 WORKS EXECUTED BY THE EMPLOYER OR BY OTHER
CONTRACTORS

The Employer reserves the right to execute on the Site works not included under this Contract
and to employ for this purpose either his own employees or another Contractor whose
contract may be either a sub-contract under this Contract, or an entirely separate Contract.
The Contractor shall ensure that neither his own operations nor trespass by his employees
shall interfere with the operations of the Employer or his Contractor employed on such
Works and the same obligations shall be imposed on the Employer or other Contractor in
respect of work being executed under this Contract.

101.19 MATERIALS

101.19.1 General

All materials shall be of the best quality throughout. Materials delivered to the Works shall
be equal in all respects to the samples approved by the Engineer. The methods of stocking,
mixing, transporting, fixing, placing and applying all materials shall be in compliance with
the specifications and to the approval of the Engineer, who shall be kept advised of any
change of plan. Materials failing to comply with the Specifications shall be immediately
removed from the Works, at the Contractor’s expense.

All goods and materials used in the execution of the Contract shall comply in all respects
with ISO 9000 Standards or other equivalent standards approved by the Engineer.

101.19.2 Approval of Materials

Before entering into any sub-contract for the supply of any material or goods, the Contractor
shall obtain the Engineer’s approval in writing of the manufacturers and/or suppliers from
whom he proposes to obtain such materials or goods. If requested, the Contractor shall
submit to the Engineer samples of such materials and shall have them tested in approved
laboratories. Such tests shall be carried out at least seven days prior to the inclusion of such
materials in the Works. The cost of all samples and tests shall be borne by the Contractor.

Should the Engineer, at any time, be dissatisfied with such material or goods or with the
methods of production or operation carried out at the manufacturer’s or supplier’s works or
place of business, he shall be empowered to cancel his previously given approval of such
supplier and to specify any other supplier whom he may choose for the supply of such
material or goods. The Contractor shall then obtain such said material or goods from such
other supplier and shall bear any additional costs thereof.

Materials which, in the opinion of the Engineer, do not comply with the Specification, shall
be classified as rejected materials and shall be cut out and removed from the Works and
replaced as directed by the Engineer, at the Contractor’s own expense.
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101.19.3 Alternative Materials

Where brand names or products of a specific manufacturer are specified in the Contract, the
Contractor may, subject to the Engineer’s approval (which shall not be unreasonably
withheld) supply alternative materials, having similar characteristics and showing
performance and quality at least equal to those specified.

Whenever the Contractor wishes to propose an alternative material he shall submit detailed
information concerning the type of material and/or product, the Vendor’s name, drawings if
required, test certificate, etc. If the alternative material is not approved by the Engineer, the
Contractor shall supply the material originally specified in the Contract.

If the price of the approved alternative material is in excess of the material specified in the
Contract, the Contractor shall not be entitled to extra payment over the rates in the Bill of
Quantities.

101.19.4 Supply by Contractor

Pursuant to Clause 36 of the Conditions of Contract, all materials required in the Works,
except as otherwise provided for in the Contract, shall be supplied by the Contractor and the
cost thereof shall be included by the Contractor in his rates in the Bill of Quantities.

The Contractor’s Tender shall be construed as an undertaking that all the materials and
equipment to be provided by the Contractor are in his possession, or readily available and
will be delivered to the Site in accordance with the Time Schedule.

101.20 MAINTENANCE OF WORKS

During the period of maintenance the Contractor shall maintain the Works and make all
repairs, as defined in clauses 49 and 50 of the Conditions of Contract.

After the commencement of the Period of Maintenance, the Contractor shall do nothing
which might endanger the safety of the Public and he shall carry out all instructions of the
Engineer or other duly authorised person or authority in this regard. Throughout the Period
of Maintenance the Contractor shall notify the Engineer what work or operations it is
intended to be carried out on the Site and he shall carry out any instruction which the
Engineer may give as to times and manner of working so that any inconvenience to the Public
is kept to a minimum.

The Engineer will give the Contractor due notice of his intention to carry out any inspections
during the Period of Maintenance and the Contractor shall upon receipt of such notice arrange
for a responsible representative to be present at the times and dates named by the Engineer.
This representative shall render all necessary assistance and take note of all matters and
things to which his attention is directed by the Engineer.

101.21 WORKS LOG BOOK

The Engineer’s Representative will keep a Works Log Book on the Site.

To assist the Engineer’s Representative in keeping the Log Book, the Contractor shall supply
daily to him full details in writing on the following:
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1. The number of workmen of the various trades and grades employed in carrying out the
Works.

Quantities of the various materials brought to or removed from the Site.

Quantities of the materials incorporated by the Contractor in the Works.

Constructional Plants and Contractor’s equipment brought to and removed from the Site.
The use of Constructional Plant in the Performance of the Works.

Other details as requested by the Engineer’s Representative.

AT e

The Engineer’s Representative may, if he so desires, use the above data to conduct the Log
Book. However, such data shall not bind the Employer or the Engineer in any manner
whatsoever.

The Log Book will be signed by the Engineer’s Representative, and a signed copy of the
daily entries will be handed to the Contractor or his authorized representative, who within 48
hours from the receipt of said copy, may object to any of the entries therein by written notice
to the Engineer’s Representative. Such objections by the Contractor shall be recorded in the
Log Book. Ifthe Contractor or his authorized representative has not made any such objection
within 48 hours as aforesaid, he shall be deemed to have confirmed the correctness of the data
entered in the Log Book.

The Contractor may enter in the Log Book his remarks regarding the performance of the
Works. However, such remarks shall not bind the Employer or the Engineer.

Entries in the Log Book, except those to which the Contractor has objected in writing as
described above, shall serve as evidence between the parties as to facts included therein;
however, they shall not in themselves from the basis for a demand for any payment under the
Contract.
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101.22 RESIDENT ENGINEER’S OFFICE

101.22.1 Construction

The Contractor shall, within 4 weeks of the issuance the order to commence of works, hand
over to the Engineer a fully completed, furnished and equipped Engineer’s office. The
Contractor shall provide suitable temporary office space for the Engineer until the office is
completed.

All facilities provided for the Engineer and/or Employer's staff shall be provided upon
issuance the order to commence of works and shall remain available until the end of the
defects liability period or until such earlier time as the Engineer may instruct.

The Contractor shall provide prefabricated portable or demountable offices or other as may
be approved by the Engineer for the sole use of the Engineer and his staff, comprising:

offices size of each approximately 4 m x 4 m
meeting room for 10 people

secretary's room of approximate size 4 m x 4 m
pantry

toilets

store

multiple purpose room

Entrance area with space for desk

Car sheds for 5 cars.

—_—— N = = = N

Offices are to be of proprietary manufacture, with hard-wearing, easy-clean surfaces and
robust and secure fittings. Submit full details to the Engineer for approval before delivery to
the Site and erection.

101.22.2 Furnishings

Each office shall contain:

desks with lockable drawers and swivel chairs
lockable steel filing cabinets

office chairs

drawing hanger for 10 sets

shelves

pin boards

waste paper baskets.

reference table

— NN = NN

CONFERENCE ROOM FURNITURE AND EQUIPMENT
1 conference table for 10 people

10 chairs

2 pin boards

shelves

waste baskets

reference table.

— NN
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KITCHEN FURNITURE AND EQUIPMENT

refrigerator 14 cu. ft. capacity

water filter and 20 liters water cooler/hot/cold

electric boiling rings

stainless steel sink and drainer

heat resistant worktop

set of storage cupboards

set of crockery and cutlery for each member of the staff

large waste basket with cover.

and all necessary consumables for the making of beverages for the duration of the contract

—_— e e = = N =

LAVATORY FURNITURE AND EQUIPMENT
Ww.C. suite

toilet roll holder

wash hand basin

mirror

paper towel holder

soap dispenser

waste basket with cover.

and all necessary consumables.

— e e e e

and, in addition, the following shall be provided:

secretary's desk and swivel chair

large lockable sheet filing cabinets

reference tables

office chairs

calculators

photocopying machine similar to FT500 I with duplex, sorter and document feeder +

consumables + all photocopying papers pin boards, shelves and waste paper baskets.

2 computers (each as defined in computer section) + all consumables with all stationary
and offices supplies.

1 digital camera (Min. capacity 4GB, Canon or equivalent) with necessary accessories
for downloading photos to PC.

— NN NN~

SERVICES: The Contractor shall provide and maintain the following minimum services:
- heating and air-conditioning

- electric lighting and power

- water supply

- drainage system

- fire fighting appliances

- cleaning facilities and general attendance including all personal.

- All bills and charges related to the services shall be paid by the Contractor.

TELEPHONES: The Contractor shall provide a three separate telephone connection (one
cellular) and one regular phone line and one dedicated Facsimile service for the
representative's offices, with PABX, extensions and telephone set for each office, secretary
and conference room and shall pay all charges.

REPRESENTATIVE'S VEHICLES: The Contractor shall provide and maintain the following
new brand vehicles for the sole use of the Engineer and his staff and shall supply all fuel and
lubricants, insurance repair and maintain the vehicles to keep them in good roadworthy
condition at all times, comprehensively insure each vehicle for any driver at all times and
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replace with identical vehicle any vehicle removed for maintenance or repair or for any other
reason

1 Ne "Four Wheel Drive" air-conditioned vehicle 3500cc., or equivalent.

At the end of the Defects Liability Period the above car shall remain the property of the
Contractor.

VEHICLE DRIVERS: Each vehicle shall have a competent driver and be available for the
employer’s representative during normal working hours. The vehicles are to remain in the
possession of the Engineer and his staff after normal working hours.

COMPUTER The Contractor shall provide on-site for the use of the Engineer:

- Intel I 7, 3.2 GHz minimum, 8.0 Giga byte of Ram, 500 Giga byte hard disk capacity,
video local bus, video graphic adaptor 256 MB VGA.

- 56 x CD drive (Read/Write)

- 16 x DVD drive (Read/Write).

- 101 key English-Arabic Keyboard.

- SVGA Flat, non-interlaced, low power, low radiation 19" rotating color monitor.

- One parallel port

- Two serial ports

- USB ports

- One Mouse port

- Key lock

- Optical Mouse

- The necessary supplies throughout the Contract.

- License for latest version of "Windows 7 and Microsoft Office 2007", "AutoCAD", and
"Primavera".

- Colour Laser Jet printer with A4 and A3 papers (total No. 2).

- Parallel / USB cable for printer.

- UPS for all above equipment with minimum 2 hours backup batteries

- Computer table & chair to accommodate computer, monitor, keyboard and printer

- Antistatic dust covers for all above equipment

- The necessary supplies throughout the Contract.

- Internet and E-mail service.

At the end of the project all the above equipment shall remain the property of the Contractor.

101.22.3 Miscellaneous Facilities and Services

The Resident Engineer’s office shall be cleaned daily and provided with clean towels (every
other day), soap, glasses and at all times with a fresh and adequate supply of drinking water.
The cost of these services shall be paid for by the Contractor.

The Contractor shall be responsible for the security of all plans, papers, books, instruments
from theft or fire during the continuance of the Contract and his insurance policies shall cover
the office of the Resident Engineer.

The Contractor shall provide a complete set of all ASTM, AASHTO, BS EN and other
Standards, Materials Manuals and Codes of Practice referred to in this Contract, or relevant
thereto, shall be provided to the Engineer by the end of the mobilization period.
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The Contractor shall provide all ladders, access lighting facilities and assistance etc.
required by the Engineer to inspect any part of the Works.

The Contractor shall provide for the use of the Engineer when required by the Engineer, one
total station surveying equipment, all of approved type and make, complete with accessories
and all instruments, tapes, staffs, poles, pegs, stagings, moulds, templates, profiles, and all
other requisites for checking and setting out and measurement of the Work. The Contractor
shall also provide, when required by the Engineer, the services of two experienced chainmen.

101.22.4 Maintenance and Removal

The Contractor shall fully maintain the Resident Engineer’s office throughout the Contract
Period and effect all repairs, painting etc. required during that period.

At the end of the Contract, the office with all its furnishings and facilities will revert to the
Contractor who, upon receiving the Engineer’s instructions to do so, shall dismantle the
office and remove it, leaving the Site neat and tidy to the Engineer’s satisfaction.

101.22.5 Payment

Unless specific items are provided in the Bill of Quantities, the cost of the use by the
Engineer and his staff of the office, its furnishings and all facilities and the cost of their
maintenance etc., all as specified in this Section, shall be deemed to be included by the
Contractor in his unit rates for the various items in the Bill of Quantities and shall not be paid
for separately.

101.23 DAYWORKS

When Dayworks are authorized by the Engineer all equipment, labour and materials shall be
paid for at the rates listed in the Schedule of Dayworks in the Bill of Quantities.

All major materials for Dayworks authorized by the Engineer but not included in the
Schedule of Dayworks shall be paid for on a Prime Cost basis. The Contractor shall be paid
on the basis of paid invoices showing cost of materials less any discount, paid receipts for
transportation and handling charges and paid receipts for insurance on materials and delivery
of materials. Before authorizing the use of materials in Dayworks the Engineer may require
the Contractor to supply estimates of the costs of the materials.

The Contractor shall be compensated for his expenses, overhead, labour and profit involved
in procuring and delivering the materials by an amount equal to a percentage of the actual
cost of the Prime Cost Sum.

101.24 WATER SAMPLES AND ANALYSES

101.24.1 Procedure

Water samples shall be out from the well. For the physico-chemical analyses, it is advisable
to take a minimum of 2 liters of water. Whereas for the dosage of heavy metals and trace
elements, it is necessary to take a minimum of 5 liters of water. Water will be sampled
according to the indications of the laboratory and/or of the Engineer, in one or several small
polyethylene flasks, with an eventual adjunction of certain substances.
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The Contractor will install a regulating valve on the upper part of the pipe. The regulating
valve will be fixed at a minimum height of 0.50 m above the ground. The flask in which
water is sampled will be rinsed 3 times with pumped water before being filled. Each flask
will be hermetically sealed and carefully labeled.

Water samples for bacteriological analyses will be taken in sterilized flasks of 250 to 500 ml.
The regulating valve should be imperatively previously sterilized. Sampling flasks should not
be exposed to direct sunlight and kept at a temperature of + 4 °C, before being transported to
the laboratory within a maximum delay of 24 hours.

Physico-chemical and bacteriological analyses should be carried out by a laboratory approved
by the Engineer.

101.24.2 Water analyses

Water analyses will be carried out and defined according to the French regulation method
(decree N° 89.3 of January 3, 1989).

The required analyses are defined in accordance with:

—  The origin of water: Ground or surface
—  The treatment performed (if any)
—  The sampling point.

At each well head, a sample of raw water will be taken to undergo a complete analysis.
According to the sampling point:

—  First analysis before starting works: Type P2P - C3 + B3
—  Second analysis upon completion of works: Type P1 - C2 + B2.
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101.24.3 Essential elements, measurements and criteria for each type of analysis

(Tables 1, 2 and 3).

Table 1: Bacteriological analysis
BACTERIOLOGICAL ANALYSES
Limited (B1) Summary (B2) Completed (B3)
Thermoduric Thermoduric coliforms. Thermoduric coliforms.
coliforms. Fecal streptococci. Fecal streptococci. Coliforms.

Fecal streptococci

Count of aerobic bacteria
revivable at 22 °C et 37 °C.

Count of anaerobic bacteria
revivable at 22 °C et 37 °C.
Spores of sulfite-reducing
anaerobic bacteria.

Table 2: Standard analyses defined in accordance with the sampling point.
Site Source Production Distribution
At point of After treatment and prior to discharge, or at
withdrawal, the point of withdrawal if no treatment is
treatment performed (P) In network (D)
performed
(R)
(R.P) (R.S) (P1) (P2) (P3) (D1) (D2)
Origin of | Ground | Surface | Ground Ground | Ground Ground
the water water water | water and water water water
surface and and and
water surface surface surface
water water water
Ground Surface
water water
(P2P) (P2S)
Standard B1 Bl - - - - - -
Analyses - - - - - - B2 -
- R B3 R - R R R
- R - - - R Cl -
- - C2 - - - - C2
C3 C3 - C3 C3 - - -
- C4a - - C4a C4a - -
- C4c - - - C4c - C4b
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Table 3: Types of physico-chemical analyses
PHYSICO-CHEMICAL ANALYSES
Limited physico- Summary physico- Complete physico- Specific physico-chemical analyses
chemical analyses chemical analyses chemical analyses (¢4
(3))] (C2) (C3)
C4a C4b C4c
Organoleptic - Appearance - Appearance - Appearance
parameters (qualitative): odour, (qualitative): odour, | (quantitative):
taste, colour taste, colour odour, taste, colour
- Turbidity - Turbidity - Turbidity
Physico- -pH - Temperature - Temperature
chemical - Conductivity -pH -pH
parameters - Conductivity - Conductivity
- Nitrates - Chlorides
Natural structure - 3 of the following - Sulphates
of the water parameters: nitrates, | - Silica
ammonium, - Calcium
chlorides, sulfates, - Magnesium
permangante value,, | - Sodium
metyl orange - Potassium
alkalinity or total - Aluminium
hardness. -DS
- Dissolved oxygen
- Free carbon
dioxide (marble
test) or
calculation of
carbonate balance
- Carbonates
- Hydrogen-
carbonates.
Parameters - Nitrates - Kjeldahl - Iron
concerning -Nitrites nitrogen. - Copper
undesirable - Ammonium + Dissolved | - Zinc.
substances - Permanganate hydro-
value, hot, in acid carbons
medium - Surface
- Hydrogen sulphide | agents
- Iron - Phenol
- Copper index
- Zinc
- Manganese
- Phosphorus
- Fluorine
- Residual chlorine - Residual chlorine - Residual chlorine
or any other or any other or any other
parameter relating to | parameter relating to | parameter relating
the disinfection the disinfection to the disinfection
treatment treatment treatment.
Parameters -Cadmium |- Arsenic
concerning toxic - Lead - Cyanides
substances - PAH -Chromium
- Mercury
- Selenium.
Other - Pesticides
parameters - Volatile
halogenated
organic
compounds.
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101.24.4 Interpretation of analyses (Potability)
The results will be compared to the values set by:

- EEC directives/No/ 80/779/EEC-Official Journal of the European Communities,
August 30, 1980. This directive groups together 62 admissible value parameters
(guide level and maximum admissible concentration).

- WHO recommendations (Geneva 1986). Grouping parameters into five categories.

- French regulations (Decree No. 89.3-Official Journal of January 3, 1989). This decree
groups analyses types and tables of admissible physico-chemical and bacteriological
parameters relating to the definition of water potability.

These analyses will be given to the administration for the interpretation of data and the follow
up.

101.24.5 Interpretation of analyses (corrosion)

During its transportation or use, water may cause various changes to the materials with which
it is in contact. The most frequent deterioration is metal corrosion.

—  Effects of aeration conditions (O,H):
e Corrosion in a non aerated place: corrosion caused by hydrogen
e Corrosion in an aerated place: corrosion caused by oxygen.

The iron-water equilibrium potential in the absence of oxygen, and the oxygen and
hydrogen electrodes equilibrium potentials will be controlled according to the pH value
of the water.

—  Effects of the mineralization influence (T.D.S.-T.A.C.)
e The global mineralization of water increases its conductivity and decreases

its resistance to corrosion. In particular, the concentration of chloride shall
be verified (RYZNAR index).

- Effect of temperature variation

In conclusion, the approved laboratory should confirm, according to total
mineralization and pH, the action of water and temperature on the different metals.
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201 EARTHWORKS
201.1 GENERAL
201.1.1 Scope

Earthworks under this Specification include excavation and backfill for pipelines, excavation
for ponds and open canals, excavation and backfill for structures, excavation from borrow
areas, construction of embankments, compacted fill and surfaces and other earthworks and
works related thereto, as required in the Works.

201.1.2 Classification of Excavation

Unless specific items for Rock Excavation are included in the Bill of Quantities, earthwork
will not be classified in accordance with the hardness of the excavated material and all
excavation will be deemed to consist of Common Excavation, as defined hereafter, regardless
of the actual hardness of the excavated material.

Where excavation is classified according to hardness of excavated materials, the following
definitions shall apply:

— Rock excavation shall include hard and solid rock that cannot be broken up by
mechanical excavating equipment, including a heavy tractor equipped with a rooter, but
which necessitates the use of pneumatic tools or blasting for its loosening and removal.
Rock excavation shall also include detached boulders exceeding one half of a cubic metre
in volume.

— Common excavation shall include all material other than rock as defined above and also
detached boulders less than one half of a cubic metre in volume.

No material, except the aforesaid, will be defined as rock and classified as such for the
purpose of payment, whether actually loosened by blasting, pneumatic tools or otherwise.

The decision as to the classification of any excavation into “rock” or “common” shall be at
the sole discretion of the Engineer’s Representative, subject only to Clause 2 of the General
Conditions of Contract.

Where specific items for Rock Excavation are included in the Bill of Quantities, the
Contractor shall not be entitled to be paid for excavation in rock unless, at the time the
excavation is open and visible, the Contractor shall give notice in writing to the Engineer’s
Representative that he claims to be paid for excavation in rock. After giving such notice the
Contractor shall not fill in the excavation or otherwise prevent it from being inspected by the
Engineer’s Representative for the purpose of classification and determination of payline in
respect of same.

201.1.3 Natural Ground Levels

The natural ground levels, as marked on the Drawings, shall form the basis of measurement
for payment for excavation, fill and all other works where the site levels have bearing and no
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field surveys will be made. Natural ground levels at intermediate points shall be checked on
the field by the Contractor.

The Contractor shall check the natural ground levels before the commencement of
earthworks, and such checking shall be made by the Contractor at his own expense, in the
presence of the Engineer. The results, approvals in writing by the Engineer, shall thereafter
prevail.

The cost of checking natural ground levels shall be borne by the Contractor alone, whether
checking is carried out at the Engineer’s request or at the Contractor’s own request. No
allowance will be made for normal bulking or shrinking of the soil and the Contractor shall
make allowance for this in his rates.

201.1.4 Dewatering, Supporting and Fencing of Excavations

The Contractor shall, during the whole period of construction, keep the work area and all
excavations dry and protected from the influx of water from any source whatsoever (rain and
seepage water, water from surface and subsurface streams, groundwater, etc.) and shall
provide and operate all pipes, pumps, well points and other apparatus and materials and all
labour required for this purpose. The Contractor shall, throughout the period of construction,
prevent structures and/or pipelines from flotation either by keeping the work area dry or by
temporarily filling the structure and/or pipeline with water, all as approved by the Engineer.

The provisions that the Contractor shall make for the discharge of any water from the Site of
the Works shall be satisfactory to the Engineer and to any persons or authorities having rights
over the lands through which such water is discharged. The Contractor shall keep the
Employer indemnified against any claim or damage that may be caused by non-compliance
with the requirements.

The sides of excavations shall be supported whenever necessary or directed by the Engineer’s
Representative by means of timber, steel or other type of struts, walling, boards, sheeting or
any other approved system. No support work shall be removed without the approval of the
Engineer.

Every precaution shall be taken by the Contractor against slips, falls, or subsidence in the
excavations, but if any slips, falls, or subsidence should occur the Contractor must at once
make good the same including all surface restoration and reinstatement, all at his own cost.
Should any such fall, slip or subsidence disturb or weaken any foundation or support to the
Works or to any adjacent structure or facility, or create empty spaces and gaps near the new
works, the Contractor shall carry out such additional works as the Engineer may require in
consequence thereof, such as filling the gaps so caused with concrete or other suitable
material as the Engineer may direct, all at the Contractor’s own expense.

Steel sheet piling may be used by the Contractor in his supporting, bracing and dewatering
operations, as specified above, of his own choice or at the direction of the Engineer, or where
shown on the Drawings as a permanent part of a structure. The sizes and types of sheet piles
used for temporary supporting and bracing shall be determined by the Contractor but will be
subject to the Engineer’s approval. Where sheet piles form a permanent part of a structure,
their sizes and types shall be as shown on the Drawings or as directed by the Engineer.

The Contractor shall take all the necessary precautions during the excavation to protect his
workmen and the publics. This may include, but shall not be limited to the supporting of the
sides of the excavations, fencing the areas, providing warning lights and providing watchmen.
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The Contractor shall be entirely responsible for the proper dewatering, supporting, fencing,
lighting, watching, etc. of excavations, trenches and pits and shall not be relieved of his
responsibilities under the Contract even though no objection has been raised by the Engineer
to the conditions of the work.

Unless specific items are included in the Bill of Quantities, the cost of dewatering, supporting,
bracing and timbering (including steel sheet piles), fencing, lighting, watching, etc. of
excavations, trenches and pits and any extra earthworks and labour, materials and apparatus
required for them shall be deemed to be included by the Contractor in his unit rates for the
various items in the Bill of Quantities and shall not be paid for separately.

201.1.5 Use of Explosives

The Contractor shall use explosives only with the written express permission of the
Engineer’s Representative and all blasting shall be carried out by properly licensed and
qualified workmen under experienced supervision. When using explosives, the Contractor
shall abide by and conform to all the Laws pertaining to the purchase, transportation, storage
and handling of explosives and shall obtain all required licences from and make all necessary
arrangements with the relevant authorities prior to commencing blasting operations.

When blasting operations are in progress, all precautions shall be taken to protect all persons
and livestock, the Works, and any other property from injury or damage.

The Engineer’s Representative shall have the power to regulate, restrict or prohibit blasting if
in his opinion it is necessary to do so for the safety of persons or property, or to safeguard the
foundations or sides of the excavation, and the Contractor shall have no claim against the
Employer in respect of such regulations or prohibitions. Explosives shall not be used within
20 metres or any other distance as the Engineer’s Representative may direct, of concrete in
permanent structures.

Notwithstanding anything said in this Sub-Section, the Contractor shall be held solely and
entirely responsible for any injuries to persons and livestock and damage to public or private

property.

201.1.6 Programme and Methods of Work

In addition to the information furnished by the Contractor with his Tender, the Contractor
shall, after award of Contract but no later than two weeks prior to commencement of Works,
submit for the Engineer’s approval detailed proposed methods of excavating, transporting and
placing earthfill material, watering and compacting and any subsequent modifications thereof,
together with a detailed list of quantities and type of plant to be used for all these operations.
Amendments shall be made by the Contractor in accordance with any instructions issued by
the Engineer before commencement of works and from time to time.
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201.1.7 Excavated Materials - Handling and Disposal

As far as practicable and as determined by the Engineer’s Representative, all suitable
materials from excavations shall be used in the permanent construction required under the
Contract.

The Contractor’s operations in excavations shall be such as to yield the maximum of suitable
materials for construction purposes, and shall be subject to the approval of the Engineer’s
Representative. Where practicable, and as determined by the Engineer’s Representative,
suitable materials shall be excavated separately from those considered unsuitable, and the
suitable materials shall be segregated by loads during the excavation operations and shall be
placed in the designated final locations either directly from the excavation, or shall be placed
in temporary stockpiles for later placing in the designated locations, all as directed by the
Engineer’s Representative.

Excavated materials that are considered unsuitable or are in excess of those required for
permanent construction, shall be removed from the Site. The Contractor shall be entirely
responsible for the removal of all surplus excavated material from the Site to such disposal
areas as he shall have obtained at his own cost and responsibility and shall keep the Employer
indemnified against any claims, charges or proceedings arising out of the transportation and
disposal of such surplus excavated material.

Spoil heaps shall be located where they will not interfere with the progress of the Works, or
with the flow of water in natural streams or drainage courses, and where they will neither
detract from the appearance of the completed project and environment, nor interfere with
access to the structures. Spoil heaps shall be levelled and trimmed to reasonable regular lines,
as determined by the Engineer’s Representative.

The cost of complying with all requirements of this Sub-Section shall be deemed to be
included by the Contractor in his unit rates for the various items in the Bill of Quantities and
shall not be paid for separately.

201.1.8 Earthworks in Urban Areas

When working in urban areas, under heavy traffic conditions (pedestrian and/or vehicular),
the Contractor shall pay particular attention to all safety measures necessary to avoid
accidents resulting from open trenches, construction materials and/or equipment stored in the
streets, etc. without adequate protection. The Contractor shall arrange temporary crossovers
to all open excavations. The Contractor shall co-ordinate his work with the traffic police,
public transport companies and municipal authorities and make proper and adequate traffic
and safety arrangements for the duration of the Works. The Contractor shall take into account
the restrictive urban and specific local conditions and shall make due allowance in his rates in
respect thereof as no claim arising from this clause or contingency will be either admitted,
entertained or considered.

When excavating trenches along city streets, the storage of excavated material along the
trench may be impossible or prohibited by the authorities. In such cases the Contractor shall
remove the excavated materials to areas of his own choice and at his own responsibility and
shall bring such materials back when required for backfill or shall import instead other
suitable material for backfill from some other source. The entire cost of such removal and
return or replacement of backfill material irrespective of the hauling distance shall be
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included by the Contractor in his unit rates for trench excavation and shall not be paid for
separately.

201.1.9 Restoration of Waterways and Pipelines

The Contractor shall clean out and restore to their original condition all waterways or
pipelines which may have been cut by the excavation or in any way damaged or silted up as a
result of his operations.

Unless specific items are provided in the Bill of Quantities the cost of all additional work
involved in crossing under or cutting through any waterways and pipelines and reinstating to
their original condition shall be deemed to be included by the Contractor in his unit rates for
the various items in the Bill of Quantities and shall not be paid for separately.

201.1.10 Restoration of Surfaces

The Contractor shall be responsible for the temporary and permanent restoration of all
surfaces of roads, fields, paths, gardens, verges etc. whether public or private which are
affected by his operations.

Temporary restoration shall be carried out immediately after the excavations have been
refilled by returning the excavated material to the position from which it was removed and
adding such suitable materials as may be required and consolidating the various materials as
the work proceeds in order to provide a surface that is adequate for the purpose that the
original surface fulfilled. Temporary surfaces shall be maintained in a condition satisfactory
to the Engineer and responsible Authority until the permanent reinstatement is made.

The Contractor shall be responsible for the permanent reinstatement of all surfaces already
described including asphalt surfaced public roads as specified in Section 201.3.11.

Should, at any time, any trench become dangerous, the Engineer will be at liberty to call upon
the Contractor to restore it to a proper condition at three hours notice and, should the
Contractor fail to carry out the work, have it done at the Contractor’s expense.

The Contractor shall include in his rates for all materials and labour which he may have to
employ in reinstating the trenches and surfaces to the satisfaction of the responsible Authority
concerned.

Restoration shall be deemed to be included by the Contractor in his various unit rates for
earthworks and shall not be paid for separately, except where specific items have been
provided in the Bill of Quantities.

201.1.11 Equipment for Earthworks

Generally, equipment for earthworks, shall be of a modern type and of a design suited for
each specific purpose. Only equipment and machinery approved by the Engineer shall be
used in the Works.

Grading equipment shall be of any type of earthmoving equipment the Contractor may desire
or has at his disposal, provided the equipment is in a satisfactory condition and of such
capacity that the programme can be maintained. The Contractor shall furnish, operate and

ST/FD4/999CG32E.201REV2.DOC 201-5 of 26



VOLUME 3 - TECHNICAL SPECIFICATIONS PART 2 - CIVIL WORKS
EARTHWORKS

maintain such equipment as is necessary to control uniform layers, section and smoothness of
grade for compaction and drainage.

Compacting equipment shall be of a design, weight and quantity so as to obtain the required
density.

Pneumatic Roller shall consist of pneumatic tires arranged in a manner so as to provide a
satisfactory compacting unit. The roller shall have an effective rolling width of at least 150
cm. and shall give a compression of at least 130 kg. per cm. of width of tread when fully
loaded. The tires shall be uniformly inflated.

Smooth Roller shall be self-propelled or power roller and shall weigh at least 10 tons and may
be of the tandem or three-wheel type. The wheels of the roller shall be equipped with
adjustable scrapers.

Other equipment, such as vibrating machines, may be used for compacting and consolidating
the embankments, subgrades, and other areas, upon approval of the Engineer. Such
equipment shall be routed over the area being compacted and shall be operated until the
required density is obtained.

Watering shall be carried out by means of tank wagons, tank trucks, or distributors equipped
with a suitable sprinkling device. Satisfactory equipment shall be maintained on the site at all
times when embankment construction is in progress.

201.2 CLEARING AND STRIPPING
201.2.1 Clearing

The areas upon which new construction is to take place, the rights-of-way along which
pipelines are to be laid and all other such areas as may be designated by the Engineer and/or
indicated on drawings as required for auxiliary purposes, (site offices and workshops,
transport and machinery yards, borrow pits, stockpile sites, etc.), shall be cleared of all
vegetation, shrubs and small and large trees, together with their roots, and from all other
foreign and deleterious matter that may affect and interfere with the progress of the Works.

Trees and shrubs shall be cut or burnt down under strict control to ground level, the roots
grubbed up to a depth of not less than 1.0m and removed from the area. All other scrub,
vegetation, rubbish, etc., shall be cleared or burnt down to ground level and removed from the
area to any distance.

All trees shall remain the property of the Employer and the Contractor shall collect these trees
and store them until required by the Employer. All trees near to and about the Works except
such as are to be removed, shall be carefully protected from damage by the Contractor during
the period of maintenance and no trees shall be removed without the prior consent of the
Engineer.

The Contractor shall take particular care at all times to prevent erosion on every site and
elsewhere on land which may be affected by his operations and the Engineer may impose
such reasonable limitations and restrictions upon the method of clearance and upon the timing
and season of the year when clearance is carried out as the circumstances seem to him to
warrant.
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Unless otherwise specified in the Contract, clearing shall be measured by square meters. The
unit rate shall include for all operations required under this Sub-Section, including removal of
trees (see also Sub-Section 201.2.2 hereafter).

No clearing shall be carried out without prior written approval of the Engineer’s
Representative and only such areas approved or ordered to be cleared shall be measured and
paid for.

201.2.2 Removal of Trees

Clearing as defined in Sub-Section 201.2.1 shall include the removal of small and of large
trees. Trees of a girth of 40 cms. or less when measured at a height of 1.0m above ground
shall be classified as small trees. Trees of a girth exceeding 40 cms when measured at a
height of 1.0m above ground shall be classified as large trees and shall be removed only at the
express order of the Engineer’s Representative.

The removal of large trees, except where a specific item is provided in the Bill of Quantities,
and the removal of small trees will be deemed to be included in Clearing and will not be paid
for separately.

Where a specific item is included in the Bill of Quantities for the removal of large trees, they
will be measured for payment by number.

201.2.3 Stripping

Areas on which compacted fill is to be placed and areas of excavations from which material
for fill is to be extracted, including borrow areas, shall be stripped of top soil containing
organic or otherwise deleterious and objectionable matter to a depth of at least 15 cm. or to
such greater depth as may be determined by the Engineer. The stripped soil shall be stored in
separate dumps for subsequent re-use in covering the slopes of embankments or the borrow
areas after excavation therein has been finished, or shall be otherwise disposed of as directed.
Under no circumstances shall such stripped material be used as compacted fill.

Stripping shall not be carried out unless the Contractor is able to proceed immediately with
the further earthworks upon the stripped areas. Overstripping shall be backfilled and
compacted, at the Contractor’s own expense, to the satisfaction of the Engineer.

Stripping shall be measured in cubic metres, computed by multiplying the area stripped by the
depth of stripping. The unit rate shall include for all excavation, stacking-re-spreading and
running excess to spoil.

No stripping shall be carried out without prior written approval of the Engineer’s
Representative and only such areas approved or ordered to be stripped shall be measured and
paid for.

Unless otherwise specified, stripping of borrow areas shall not be measured for payment and
the cost of such stripping shall be deemed to be included by the Contractor in his unit rates for
earthwork in the Bill of Quantities.
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201.3 EXCAVATION AND BACKFILL FOR PIPELINES
201.3.1 Surface Excavation to Reduce Levels

Where shown on the Drawings or required or approved by the Engineer, the Contractor shall
execute surface excavation in advance of trench excavation, to the lines and grades shown on
the Drawings or ordered by the Engineer.

Any surface excavation not shown on the drawings and not ordered by the Engineer that the
Contractor may wish to execute for the convenience of his work shall be subject to the
Engineer’s approval, but shall be done entirely at the Contractor’s expense.

Surface excavation shall be measured in cubic metres according to the dimensions, lines and
levels shown on the Drawings or directed by the Engineer. The unit rate shall include also for
hauling the excavated material to fill areas, at any distance, and spreading them in layers of
thickness not exceeding 20 cm. after compaction and disposal of the surplus material, all in
accordance with the Drawings or as directed by the Engineer.

201.3.2 Trench Excavation for Pipelines

Pipe trenches shall be excavated to the typical cross-sections shown on the Drawings, and in
no case shall the trench width up to the level specified exceed that shown on the Drawings.
The Contractor shall ensure that at any point the width of the pipe trench is sufficient to
permit the pipeline to be laid, jointed, bedded/surrounded and backfilling to be placed and
compacted around the pipeline to the Engineer’s satisfaction.

The trench invert shall, at any location, be at the proper level and trench width of the proper
dimensions to allow for sand and/or concrete bedding or surrounds as shown on the Drawings
and directed by the Engineer. Where pipes are laid directly on the bottom of the trench, the
latter shall be straight and even so as to provide a good support for the pipe over its entire
length and shall be free of roots, stones, lumps and other hard objects that may injure the pipe
or its coating.

Where welding or jointing of pipes and/or accessories is required to be done in the trench, the
same shall be widened and/or deepened to form bell-holes of sufficient size as directed by the
Engineer’s Representative so as to easily permit the proper execution of all welding,
connecting and fixing works in all their stages, all necessary repairs to the pipe and coating,
and for the thorough inspection of all these operations.

The length of trench to be kept open at one time shall be determined by the Engineer and shall
in no case be exceeded. Should there by any danger that trenches may erode, then sections
shall be left unexcavated for as long as possible and the laying and backfilling of pipelines
shall follow excavation as soon as possible.

The excavated material shall be placed alongside the trench in such a manner as not to
interfere with the work and to prevent its falling into same.

Should any part of a trench be excavated, in error, deeper than required, the extra depth shall
be filled up with concrete, solely at the Contractor’s expense.

Trench formations shall be in undisturbed ground. Where in the opinion of the Engineer, the
formation is unsuitable for bearing, extra excavation shall be carried out under the direction of
the Engineer and the level made up again with sound soil material carefully compacted or
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with concrete. This work shall be paid for by the Employer provided that the unsuitability of
the formation is not due to the method of working of the Contractor, in which case the
Contractor shall carry out the work at his own expense.

Trench walls excavated in rock shall be as nearly vertical as possible, and the Contractor shall
consolidate the walls wherever they have been loosened by blasting or other reasons, and
shall remove all loosened material. If rock occurs at a level higher than the required level of
the trench bottom, the clearance between the pipe and the trench sides and bottom shall,
where in rock, be made to the dimensions shown on the Drawings or directed by the
Engineer, to allow for sand or concrete bedding or surround.

In confined areas, where the passage of excavating equipment is impossible, or where the
Engineer’s Representative deems the use of such equipment impracticable or undesirable for
any reason whatsoever, trench excavation shall be done by hand. All requirements specified
above shall apply to trench excavation by hand. No extra payment shall be made for works in
confined areas. All excavation, whether in confined or unconfined areas, shall be paid for at
uniform rates as specified hereafter.

If, in the opinion of the Engineer, there is undue delay in testing the pipelines; removing
surplus material; general tidying up of areas where pipes have been laid; partial restoration of
maintenance of surfaces; or similar operations, then the Engineer may order that no further
trenches shall be opened until the outstanding work has been carried out to his satisfaction
and the Contractor shall have no ground for a claim against the Employer on this account.

No work will be started on the laying of pipes or bedding in any section of trench, until the
trench formation of that particular section has been approved by the Engineer.

Once the pipeline section has been tested and the bedding and surround approved by the
Engineer, the trenches shall be backfilled by layers as specified hereafter. Each layer shall be
separately compacted and any subsidence resulting from insufficient compaction shall be the
Contractor’s liability and he shall forthwith add the necessary extra material which shall then
be thoroughly compacted.

Unless otherwise specified, items for trench excavation shall apply to all kinds of soil,
including rock, and the excavation will be measured for payment in linear metres measured
along the centreline of the pipeline, classified by pipe diameter and for each section by
average depth to invert of pipes. The average depth of a section shall be the average between
adjacent manholes or as directed by the Engineer’s Representative. The cost of trench
excavation shall be deemed to include for excavation, drilling and blasting, to the required
width and depth to underside of pipe barrel, finishing the trench bottom as specified, digging
boreholes where required, removing excavated material and storing it alongside the trench for
backfilling whenever permitted, removal of material that may result from land slides, removal
of loosened earth or rock, removal and disposal of all excess spoil to any distance, timbering
and dewatering as and where required if no specific items have been provided in the Bill of
Quantities.
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201.3.3 General Backfill

The excavated material or selected material which can be classified as suitable for backfilling
shall be in accordance with the requirements of Section 201.5.

Where necessary, excavated material shall be sieved or sorted to remove large stones, rocks,

or other particles which, in the opinion of the Engineer’s Representative, may impede
compaction.

201.3.4 Type AFill

Type A fill shall be good hard well graded material screened and crushed as necessary to lie
within the grading envelope given in Table 1.1. The material shall have a CBR greater than
25%.

The liquid limit should not be more than 25% and the plasticity index should not exceed 6%.

The minimum value of the sand equivalent should be 50%. The maximum value of abrasion
test should be 40%.

Table 1.1: Grading Envelope for Type A Fill

Sieve Size % by Mass Passing
75 mm 100
37.5 mm 85-100
10 mm 45-100
5mm 20 - 65
600 microns 8-45
75 microns 0-20

201.3.5 Type B Fill

Type B fill shall be clean hard fill free from deleterious material and free from stones greater
than 150mm in size. The material shall have a CBR greater than 15%. The liquid limit
should not be more than 40% and the plasticity index should not exceed 10%.

201.3.6 Hardcore

Hardcore shall consist of broken stone or other suitable hard material. It shall be free from
clay, dust or other deleterious matter, shall not contain pieces exceeding 100mm and not more
than 5% of the material shall pass through a 20mm sieve.

201.3.7 Beddings and Surrounds - Sand and Granular Material

(a) Sand Bedding and Surrounds for Concrete, A.C. and Metal Pipes -

Where shown on Drawings, pipes shall be laid in sand bedding or surround.
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The bedding and surrounds material shall be fine, uniformly graded sand (sand comply
with BS 882 grading zone c), clean and free of stones, rubbish, clay or organic matter.
Free draining, incompressible, fine granular material may be used instead of sand, subject
to written approval of the Engineer.

The beddings and surrounds up to 30 cm above the pipe shall be wetted and thoroughly
compacted in layers not exceeding 15 cm in thickness after compaction. Special care
shall be taken to obtain proper compaction under and around the pipe.

Sand beddings and surrounds at any depth shall be measured in linear metres of trench in
which surround has been placed, classified by diameter of pipe. The unit rates inserted in
the Bill of Quantities for surrounds shall include the additional excavation in trench
bottom, supplying the necessary materials, spreading, levelling and compacting the
materials.

(b) Granular Material Beddings and Surrounds for P.V.C. and G.R.P. Pipes

All P.V.C. and G.R.P. pipes shall be laid in suitable granular material bedding or
surround. Suitable bedding and surround material shall be broken stone or gravel from
3/8” (9.5 mm) to 3/16” (4.8 mm) size, sand (as specified in Section 201.3.7(a)) or other
material having a compaction factor not exceeding 0.1. The compaction factor shall be
obtained by the following test:

Equipment

1. Open-ended cylinder 225 mm long and 150 mm internal diameter (a pitch fibre or P.V.C.
pipe is suitable).

2. Metal rammer with striking face 40 mm diameter and weighing 0.9 to 1.1 kg.

3. Rule.

Method

Obtain a representative sample more than sufficient to fill the cylinder viz. about 11.5 kg.
It is important that the moisture content of the sample should not differ materially from
that of the main body of material at the time of its use in the trench.

Place the cylinder on a firm surface and gently pour the sample material into it, loosely
and without tamping. Strike off the top surface level with the top of the cylinder and
removal all surplus spilled material. Lift the cylinder up clear of its contents and place on
a fresh area of flat surface. Place about one-quarter of the material back in the cylinder
and tamp vigorously until no further compaction can be obtained. Repeat with the second
quarter, tamping as before, and so on for the third and fourth quarters, tamping the final
surface as level as possible.

Measure from the top of the cylinder to the surface of the compacted material. This
distance divided by the height of the cylinder (255 mm) is referred to as the Compaction
Factor.

Interpretation of VValues

Compaction Factor Suitability for Use
0.1 or less Material suitable
Over 0.1 Material unsuitable
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For each batch of material, three (3) Compaction Factor tests shall be made and the
average value used. Material sufficient for the surround of two hundred linear metres of
pipe shall be considered to comprise one batch.

The granular material bedding and surround shall be wetted and thoroughly hand-tamped
in layers not exceeding 15 cm in thickness after compaction. Special care shall be taken
to obtain proper compaction under and around the pipe.

Granular material beddings and surrounds for pipes, at any depth, shall be measured for
payment in linear metres of pipe, classified by diameter. The rates shall include
additional excavation in trench bottom, supplying the necessary material, spreading,
levelling, compacting and carrying out Compaction Factor tests.

201.3.8 Beddings and Surrounds - Concrete

Where required, pipes shall be bedded on or surrounded by concrete, to the dimensions, lines
and levels shown on the Drawings or determined by the Engineer. All concrete used for
bedding and surround of pipelines shall comply, in all respects, with the provisions of
Division 202 hereafter. Plain concrete and reinforced concrete shall be of Grade C20P.

Pipes shall be supported and jointed at the correct level, clear of the trench bottom upon two
blocks of precast concrete of suitable height, each supporting one end of the pipe. Concrete
shall then be poured and rammed beneath and around the pipes in one operation and finished
off to the level and dimensions shown on the drawings.

The precast blocks shall first be properly set on the trench bottom and boned to the correct
position and level. The pipes shall then be laid on the blocks and properly centred, socketed
and finally brought to the correct gradient by the application of wooden wedges one on each
side of the pipe and between the pipe and the concrete blocks. These wedges shall remain
left-in whilst the pipes are jointed and tested, as herein specified and during the pouring of the
concrete beneath and around the pipes. Where the concrete while being poured would
otherwise cause the pipes to float, pipes shall be effectively anchored to prevent such
flotation.

The Contractor may, according to his own choice, pour concrete either with or without forms.
Whatever the Contractor chooses; the concrete for payments shall be measured as per
Drawings and no extras shall be paid for dimensions in excess of those required according to
the Drawings.

Concrete beddings and surrounds shall be measured for payment in linear metres, classified
according to diameter of pipe and according to type of bedding and surround. The rates shall
be valid for any depth and shall include all additional excavation in trench bottom, concrete,
reinforcement, formwork, materials, labour, etc.

201.3.9 Backfilling of Pipe Trenches

Backfilling of pipe trenches (except at joints) shall be done as soon as practicable after the
pipes have been satisfactorily laid in position and jointed and in no case shall more than five
pipe lengths be left uncovered after laying. Where shown on Drawings, the first stage of the
backfill, up to 30 cm above the crown of the pipe, shall consist of selected material. Selected
material shall be granular, free from stones, rubbish, clay and organic matter. It shall be free-
draining and readily compactable. This backfill shall be spread in layers not exceeding 15 cm
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in thickness after compaction, and compacted at least to 92% of modified A.A.S.H.T.O.
density as defined in Part 2 Section 201.7.

The remainder of the pipe trench (from 30 cm above the crown of the pipe to the sub-base
coarse of the road or to the top of the trench) shall be backfilled, after the completion of
testing, by one of the following methods:

(a) Where the pipeline crosses or runs underneath roads or pavements, backfilling shall be of
type B, type A will be used when directed by the Engineer or shown on the Drawings, and
shall be placed in layers not exceeding 15 cm after compaction, wetted as necessary and
compacted at least 90% of modified A.A.S.H.T.O. and the last 60 cm below the road sub-
base course shall be compacted at least 95% of modified A.A.S.H.T.O. density as defined
in Section 201.7.

(b) In open areas, where the requirements of para. (a) do not apply, the second stage backfill
may be done with excavated material dumped into the trench by means of a bulldozer or
similar equipment, provided that the fill material does not contain any large stones, that
the trench is completely filled without leaving any voids, and the fill is finished with a
neat mound raised to about 30 cm above the trench edges to allow for future subsidence.

All joints and other accessories shall be left uncovered until after the pipeline shall have
passed any pressure or leakage tests that may be prescribed by the Specification.

Where the backfill cover over the pipes is less than 70 cm, the travel of the tracks or wheels of
heavy equipment thereon will be strictly prohibited, and the Contractor shall use suitable
small compactor, and shall be responsible for any damage caused to the pipe by non-
compliance with this requirement.

The Contractor shall be responsible for any subsidence of trench backfill and shall make good
any damage to road or structures caused thereby during the Period of Maintenance.

Where lengths of trench are excavated partly in rock, stony ground, or in other material
unsuitable for backfilling, there may not be sufficient suitable material available from the
excavation for backfilling as specified above and in such cases the Contractor shall transport
suitable material from other parts of the work or from borrow areas.

The Contractor shall make arrangements for sites for tipping the spoil and shall include in his
rates for excavation the cost of haulage and tipping of spoil and all expenses in connection
with the obtaining of suitable backfilling material.

Backfilling of pipe trenches will be measured for payment in linear metres along the
centreline of the pipeline, classified by pipe diameter and for each section by average depth to
the top of surrounds material which is placed to 30 cm above the top of the pipe. The average
depth of a section shall be the average between adjacent manholes in case of gravity pipelines,
and the average between adjacent stations in case of pressure pipelines. The cost of trench
backfilling shall be deemed to include supplying of material and compaction in layers not
exceeding 15 cm after compaction.
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201.3.10 Cased Borings

Where shown on the Drawings or instructed by the Engineer, pipes shall be installed in
casings inserted into horizontal borings across embankments at existing installations or in
road crossings. The casing pipe shall be of sufficient strength to withstand the forces acting
on it during insertion in the bore and the external pressure of the earth, and shall have a
nominal diameter as shown on Drawings but at least 6” larger than that of the line pipe.
Where the soil is sufficiently cohesive and stable, the casing may be pushed into a bore
previously drilled through the embankment to a diameter slightly larger (by 2-3 cm) than the
external diameter of the casing. Where the nature of the soil does not permit such a
procedure, the casing shall be jacked through the embankment or under the road with
simultaneous drilling and removing the material from the interior of the casing pipe. In both
cases, the casing pipe may be inserted in successive sections welded to each other as the work
proceeds. The Contractor shall choose the most suitable and efficient method for drilling and
casing and shall submit the procedure proposed by him for the Engineer’s approval. Drilling
and casing shall be done at the exact locations and to the lines and grades shown on the
drawings or determined by the Engineer. After the casing has been installed in position and
approved by the Engineer, the line pipe shall be installed therein. To protect the line pipe and
especially its coating against abrasion and other injury or damage during installation and
thereafter, the Contractor shall use specially designed spacers of timber or plastic or shall
produce such spacers. The distances between spacers of either kind shall not exceed 3.00 m.
After the line pipe has been installed in its final position, the annular space at each end of the
casing shall be filled with a mixture of bitumen and sand to seal off the interior of the casing
against the entry of water, mud, small animals, vermin and other foreign bodies.

Cased borings shall be measured, separately for each diameter of casing, in linear metres by
the actual length of cased boring through embankment as approved by the Engineer.

The unit rates for cased borings shall include: open-cut excavation and preparation of work
area at both ends of boring, drilling through embankment, supply of casing pipe, welding of
casing pipe sections, inserting of casing pipe in bore, installation line pipe in casings, supply
and placing of spacers and sealing of openings at the ends, supply, transport and removal
from Site of boring equipment and backfill of open-cut excavation connected with boring.

201.3.11 Road Reinstatement

a) Cutting into Paved Areas

Where pipes have to be laid under existing paved areas such as roads or sidewalks, cutting
into the pavement shall be done with appropriate tools, to ensure straight and neat cuts. The
trench shall be vertical and its width across the top edges shall not exceed the following
values:

MAXIMUM WIDTH OF THE TRENCHES AT THE TOP IN PAVED AREAS
(IN m)
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Depth of trench Maximum width
from paved of trench at
surface to pipe the top in
invert paved areas
(m) (m)
<1.50 O.D(*) + 0.55
1.51-2.50 0.D(*) + 0.85
2.51 - 3.50 0.D(*) + 1.15
3.51-4.50 O.D(*) + 1.45
4.51 -5.50 0.D(*) + 1.85
5.51 - 6.50 0.D(*) + 2.25
6.51 - 7.50 0.D(*) + 3.00

(*)0.D = Outer diameter of pipe barrel.

The Contractor shall take all necessary measures, such as shoring, bracing, etc. to keep the
width of the trenches within the limits given in the table.

Cutting into paved areas will be measured for payment in linear metres of cut pavement.
b) Reinstatement of Surfaces

All surfaces whether public or private which are affected by the Works shall be reinstated in
two stages, the first stage shall be carried-out in the first instance, and when the ground has
consolidated fully the Contractor shall proceed with the second stage at the order of the
Engineer.

First stage and second stage reinstatement of all surfaces, affected by the operations of the
Contractor shall be carried out and maintained to the satisfaction of the Engineer and the
responsible authority or owner.

First stage reinstatement shall be carried out immediately the trenches are backfilled.

Second stage reinstatement shall not be carried out until the ground has consolidated
completely. The Contractor shall inform the Engineer before carrying out this work. In the
event of further settlement occurring after the completion of the second stage reinstatement
the Contractor shall forthwith make good the reinstatement to the approval of the Engineer or
responsible authority.

For t