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Canslruction Document .

SECTION 100
SITE ESTABLISHMENT

4 FACILITIES FOR THE ENGINEER AND HIS STAFF AND EMPLOYER

101.1 General

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

+ Housing for the Engineer and Employer with eguipment and furniture.
« Site Ofiice(s) with eguipment and furniture including  telecommunications
equipmsant;

Laboratory{s) with equipment, apparatus, furniture, and ltesting consurmables;
Surveying Equipment,

Vehicles (including drivers) and motorcycles;

Progress photographs,

Project sign boards;

Remova! of faciliies and equipment upon completion.

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

1.
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All matters in respect of facilities or services shall be subject lo the Engineer's
formal approval.  The Contractor shall submit details of all proposals prior to
phacing orders or making any arrengements,

All facilties shall be new except where expressly provided otherwise.
Buikdings may be prefabricated or of indigenous constructian.

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

All facilites and services shall be for the exclusive use of the
Engineer/Employer and their staff during the period of the Contract and as
further regquired to finallse measurement, payment etc. All buildings {officers,
houses & laporatories) shall be  constructad on lands bejonging 1o RDA shall
revert {o the RDA on completion of the project.

The Contractor shall provide the Office facilities and services as soon as is
practical and not later than 80 days after the date of commencement of the
work, During the period prior to completion of construction or provision of the
regular cffice accommodation the Contractor shall provide fully functionat office
accommadation at a suitable location mutually agreed with the Enginesr.

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

.
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g

10.

11,

12,

13.

The Contractor shall provide the survey aquipment within 60 days of the date
of the commencement of the works.

Tha Contractor shall suppiy ail the vehicies ag soon as is practical and not later
than 60 days after the date of commencement of the work. Prior o e
provision of the vehicles the Contractor shall hire and make avallable to the
Engineer ! Employer similar vehicies to the approval of the Engineer.

The Contractor will be responsible for ensuring that the faclities provided for
the Engineer / Employer are secure at al} imes and shall erect fencing and
employ day and night watchmen security guards.

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

The faciliies will include the provision of fand, site grading, all weather access
roads, hard standing parking facllities for vahicies with water supply, hose and
vehicle wash down facilities, construction of all necessary appurtenance such
as drainage systems, fencing, utilities, iandscaping, area development eic.

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

{a} keeping buildings in good repair and decorative order, and free from pests,
ingects etc;

{b) cleaning offices and laboratory daily,
{c} maintaining the grounds around builgings.

{d) supplying kitchen-ware and crockery, oas cyiinders and refilling and
claaning materials;

{e) supplying toilet and cleaning equipmert and materials;
(f) providing power, drainage, telephong services, fax and e-mail faciiities;

{g) servicing and repairing all fittings and equipment installed,
eq: air-conditioners, fans, cookers etc;

{h) provide adequate security for offices and Engineer's labaratory.

104.2 Building Constructlon

The buildings shall comply with national standards in respect of.

« themmal insulation;
« fire regulatians;
= structural design.

The buildings shall be air conditioned within 2 temparature range of 21°C 10 24°C.
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Buildings shall also comply with the following raguirements.

a) all windows shali be mosquito proofed;

b) individuat office rooms shail be provided with a floorfoeiiing fan;

&) kitchens and the bathrooms shall be provided with an extractor fan,

d} all rooms shall be lockable: external goors shall have dauble maortise locks;
@) floor coverings for the site offices shall be viny| or ceramic tiled;

f} the laboralory flcars shall be concrete painted with @ sealant;

g) emergency fire exits shal!l be provided and shall ba clearly marked;

hy each offica and each laboratory shall be provided with a store room,

i} offices and laboratories shail be provided with a kifchen area, and separaite oflets
for men and women.

101.3 Utllities

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

Buitdings shail have a continuous watar supply with hot and cold water in the labaratories and
in alt toilets and kitchens. There shali be a continuous supply of potable water, which may be
provided separately through rechargeable dispensers of bottied supply.

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

The Contractar shall be responsible for providing suitable hygienic methods for the treatment
and disposal of waterbome sewage, waste water and refusa from all buildings.

The offices shall be wired for a computer Local Area Network as detailed in the Schedule of
Qffice Eqguipment.

101.4 Offices, Equipment and Furnishings

The offices, equipment and fumishings to be provided are descrived in Appendix 2. The
offices, equipment and furnishings shall revert to the Employer at the date of issuing the
Taking Over Certificate for the whole of the works, or at such other date instructed by the
Engineer. The Contractor shall ensure that the equipment and fumishings are in good
condition and in full working order at the time of handing over to the Employer.
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&. Measurement

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

The Contractor shall provide ali requirement mention in the seclions 1111, 111.2, 111.3 &
111.4.

b. Faymant
Payment for each type of offica shall include for :-

{a) provision of the site for the accommodation, whether purchased or leased,
{0} preparation of the site;
(g} provision of the buildings and fixtures;

{d} water. sanitation, heating, power and lighting services, including standby
electricity genaralion;

{@) hard standings, access roads, footways, perimeter fencing, security lighting,
ancillary works,

(f) office furnishings and equipment, fittings and prolective clothing;

{g) land line telephone connection{s) and extensicns where described in Appendix 2,
fh} mobile telephones, where described in Appendix Z;

(i} wireless telephonss and extensions, where described in Appendix 2;

{j} cabling for computer networks(s);

[k} Air-conditioning

{i} the provision of temporary accommodation until the permanent offices are
available.

Payment for each type of office shall be made upon compietion, fully equipping and furnishing
and upen occupation by the Engineer's f Employers stalf to the extent that they can properly
perform their dulies.

101.5 Maintenance of Office of the Engineer and Employer

Description

The Contractor shall maintzin in good decorative and working order alf the buildings and the
contents thereof supplied under the Contract The Contractor shall be responsible for
supplying all power, water and telephone services including mobile telephones o all the
facilities and shall meet all costs for these services as further detailed in Appendix 2 and
settlement of &l bills for these services.
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The Contracter shall maintain all facilities for the duration of the Contract, such maintenance
shzll include but not be limited ic:-

a} keeping buildings in good repair and decorative order, and free from pests,
insects etg;

(0 cleaning offices and laboratory daily;

{c) maintaining the grounds around baildings,

id) supplying kitchen-ware and crockery, gas ¢ylinder and refilling as required and
cleaning materials;

() supplying toilet and cleaning equipment and materials,

i) providing pawer, drainage, talephone services, fax and e-mail facilities;

{g) servicing and repairing all fiings and equipment instalied,
eg: air-conditioners, fans, cookers elg;

fh) provide adequate securily for offices and Engineer’s laboratary.

Measurement and Payment
a. Measurement

Maintenance of each facility shall be measured as the number of months during which the
maintenance for each facility is satisfactorily provided. Maintenance shall not be measured
during any period occurring batween the expiration of the contract period {including awarded
Extension of Time) and the date the works are certified as complete. Measurement will be
mada for maintenance performed after the completion of the works, during the time the
facilitles are required by the Engineer's staff for post-construction contract comgletion
activities,

a Paymant

Payment for maintenance for each facility shall include all |abar, materals and egquipment
required for satisfactory maintenance of the facilities and shall include al! other costs incluging
but not limited to supply of electricity, water and felephone facilities, cleaning, guarding,
disposal of mbbish, repeiring squipment and all other work raquired to snsure the facilltles
and squipment provided are in geod operational order.

101.6 Houslng for the Engineer / Employer

Descriptian

The housing to be provided for the Engineer / Employer's use is described in Appendix 3.
Houses provided shall be available and ready for use within B0 days after the
Commencement Date, unless otherwise agreed to by the Engineer. Untl such time the
houses are available the Contractor shall provide facility by renting suitable houses. Housing
shalt include a separate unit for the use of the driver.
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in the event the housing is not provided within the prescribed petiod or is not o the
satisfaction of the Engineer, all costs associated wilh the provigion, operation and
maintenance of the housing, after the axpiration of the perlod will be recovered from the
Cantractor,

The fittings, furnishing and equipment to be provided in the houses are described in Appendix
3. The hauses and fittings and furniture equipment shall remain the property of the Employer
on compiation of the Works.

Housing for the Enginger / Employer shall be air- condifioning.
Maasurement and Payment
Payment for houses shall include for:

Connection and subsequent disconnection of electrical, lelephone and water services or
alternative provision of sams.

Provision of drainage systems for both sewerage and surface water. Provision of air-
eunditioning.

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

The payments for houses shall represent full and final payment for the Contract ltems and
Contractor shall not e entitled to any further compensation imespective of any increasa o the
Contract period for whatever reason.

101.7 Maintenance of Housing of the Employer! Engineer
Descriplion

The Contracter shall maintin in good decarative and working order all the buildings and the
contents thereof supplied undec the Contract The Contractor shall be responsible for
supplying all power, water and telephone services to aft the facilities and shall meet all costs
for these services as further detailed in Appendix 3. The Contractor shall alsc respensible for
malntaining the air- condition.

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

The Contractor shall maintzin in good condition, service regularly and repair or replace as
required, 2ll items of furniture, fittings and equipment installed in the houses including air

conditioners.

The Contractor shall provide adequate security to guard and secure the facilities on a 24
hours per day basis for Employer's! Engineer’s Houses.

Page 6 of 53
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Measurement and Payment
. Measuramant

Maintenance of each facility shall be measured as the number of months dufing which the
malntenance for esch facility is satisfactorily provided. Maintenance shall not be measured
during any period occurring between the expiration of the contract period {including awarded
Extension of Time) and the date the works are certified as complete. Measurement wilt be
trade for maintenance performed after the completion of the works, during the time the
facilities are required by the Employer's /Engineser's staff for post-construction contract
completion activities.

b. Payment

Payment for maintenance for each facility shall include all laber, materials and equipment
required for satisfactory maintenance of the facilities and shall include all other costs including
but net limited fo supply of eleciricily, water and telephone facilities, air- condition facilities,
cleaning, guarding, disposal of rubbish, repairing eguipment and all other work required to
ansure the faciiities and equipment provided are in good cperational order.

101.8 Vehicles for the Enginear and Employer
Description

The Contractor shall supply the vehicles {including motorcycles) described in Appendix 4. All
vehicles shall be new, plain coloured and approved by the Engineer. The vehickes are for the
exclugive use of the Engineer, his staff and the Employer. The vehicles shall be licensed and
insured for use on the public highwsy with comprehansive insurance cover for any gualified
driver authorized by the Enginzer, togather with insurance cover for all authorized passengers
and for the carrlage of goods or samples.

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

The Contractor shal provide a competent, gualified driver for each vehicle {except
motarcycles). The drivers shall hold & valid driver’s license and shall be sublect to the
appraval of the Engineer at commencement of their duties and throughout their empioyment.
The Contractor shall provide fusl, ol and maintenance fincluding replacement of tyres) in
conformity with the manufacturers recommendations and shall clean the vehicles inside and
oulside, and fuel and oil the vehicles on a daily basis.

A suitabie replacement vehicle shall be provided for any vehicle that is out of service for
whatever reason for langer than 24 hours,

Vohicles shall be provided for as long as they are required by the Englneers staff or Employer
in connection with the Contract, including a pericd beyond the cerifiad date for Completion of
the Works.

Vehicles provided under the Contract may be required by the Engineer or the Employer 1o
trave| oulside of the contract limits. The Contractor shall provide all fuel and cil for such
joumeys and shail pay the drivers an appropriate and adequale accommaodation and meal
sliowance when such jourmays involve an overnight stay.

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

Fage ¥ of 53
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a Measurement and Payment
L. Supply of Vehicles

Payment for this supply of vehicles shall inciude the followings and will be paid thraugh
Provislonal Sumas.
{a} supply and delivery to the Engineer's site offices of the vehicle{s) and anciliary
equlpment;
{6) all necessary registration and licensing documents for full and immediate road use;
{c) Initial service;
{dy provision of temperary vehicles until the permanant vehicles are available.

The Provisional sums shall include a 5% mark up for the overheads and profit component of
the contractor.

ii. Maintenance of Vehicles

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

The rate for the maintenance of vehicles shall be fuli compensation for :

{8)  equipment seat covers, covers to the uphalstery.
(b)  annual revenue license for use on public highways as appropriate ;

{c) comprehensive insurance covering the Enginesr / Employer and their authorized staff
and any driver authorized by the Engineer, and for the carrying goods and samples |

{d)  provision of a suitable replacerment vehicle when a regular vehicle is unavailable or
unserviceable for more than 24 hours |

{e)  depreciation ;

{f) maintenance In a roadworthy condition and in conformity wath the vehicle
manufacture’s recommendations ;

)] fuel, il , lubrcants and other consumablas |
{h) replacement of tyras when instructed
{i cleaning insicde and out on a Dailly basis |

{iy provigions of a full time driver including salaries, all overtime payments and any
actommodation payments inciuding overnight accommedation allowance when away
from the duty station ;

(k)  Security
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101.9 Testing Laboratories, Equipment and Services
Description

The laboratories, equipment and furnishings to be provided are described in Appendix 5. The
laboratory building, equipment and fumishings shall revert to the Employer &t the date of
issuing the Taking Over Certificate for the whele of the works, or at such other date instructed
by the Engineer. The Contractor shall ensure that the equipment and furnishings are in good
condition and in full working order at the time of handing over io the Employer. The
laboratories shall be adjacent to the Resident Engineers office and Iaboratory shall be
provided with a lockable concrete floored storercom of 10sg.m. minimum floor area.

Submittals

1 Proposed testing laboratory. Provide details for the mobilization of the laboratory and
equipment as part of the mobifization schedule required In accordance with these
Specitications.

2. Proposed testing personnel: Accompanying the above data submit a list, together with
CVs of all technical personnel the Contractor proposes to employ for testing under this
Contract.

3 Schedule for testing. Prepare @ master schedute of all tems to be lesled. By -
coordination with the construction schedule, and the specified testing frequencies
found in the materials specifications, establish tentative dates for each such activity.
Submit this data in preliminary form for the Engineer's review at the beginning of each
month,

4. Test Forms: Within 60 (sixty) days from the Commencement of Works, submit
proposals for standard test forms to be used on the Contract for all tests reguired by
the Specifications, for the Engineer's approval.

Executian of Testing

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

Codes and Standards

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

fersonnel

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

Forms

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

Paga B of &2
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Hotiflcation

To permit the Engineer or hls representative to witness any non-routine tests they desire, the
Engineer shall ba notified of the planned timing of the test at least ane hour in advance of its

gxecution.
Digtribution

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

Weasurement and Payment

Laboratories with fumniture as described in Appendix 5 shall be measured as the number of
each type of laboratory provided. Providing Equipment for the different typas of laboratories
as given Appendix-5 shall be measured separately and paid as a Lump Sum.

Fayment for each Type of laboratary shall Include for:-

{a) preparation of the site;
th} provision of the buildings and fixtures;

{c} waler, zanitation, heating, power and lighting services, including standby electricity
generafion;

{d) hard standings, access ruads, footways, perimeter fencing, security lighting,
ancillary works;

te} fumishings and sguipment, fittings and protective clothing as described in
Appendix 5,

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

{h) delivery of all soil and materials samples from pils, quarries, suppliers or tha
completed warks by the Contractor and at no additional cest to the Employer;

() land line telephone connection{s} and extensions where described in Appendix 5;
{)) mobile telephones, where describeg in Appendiz 5,

(i} wireless telephones and extensions, where described in Appendix &

{I cabling for computer networks{s)

{m) the pravision of temparary sccommeodation until the permanent labarateries are
available,

The Equipment provided for the |aboratories shall be duly cafibrated. The cost of carrying out
additional calibration of all testing instruments during contract execution and all tests
necessary for proper completion of the Works, in accordance with the various specified or
impied testing requirements in the Contract Documents shall be bome by the Cantractor and
all such costs shall be deemed to be already included in the Unit Prices for the maintenance
of the lsboratories except as provided balow.
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If any test not intended, nor specified, nor implied to be necessary, not otherwise provided for
in the Contract Documents is ordered by the Engineer, or if the Ergineer orders any test to be
carried out by & third party or at eny place other than the site of the Woarks or the place of
manufacture or fabrication of the matedals to be tested, then the cost of these unforesean
tests shall be borne by the Employer uniess the test results show the warkmanship or
materials not fo be in accordance with the provisions of the Contract Documents, in which
case the cost of the test shall be bome by the Contractor.

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

The Provisional sum shall include a 15% mark up for the overheads and prefit component of
the contractor,

101.10 Survey Equipment
Descrlpticn

The Contractor shall supply the survey equipment described in Appendix 8 for the exciusive
use of the Engineer. The Contractor shall be fully responsible for the egulpment, which
responsibility shall include:-

b. maintenance, calibration and gervicing as required;

c. repairing all defects, Including accidental damage, as required;
g. replacing any lost or stolen tems;

e. effecting insurance of the equipment against damage or loss.

The equipment shall be supplied and maintained for as long as it is reguired including the
period after Completion of Construction for final measurement purposes. At the end of the
contract the survey equipment and consumable shall be revert to The Employer in good
condition.

3. Measurement

The Provisional Sum shall include a 15% mark up for the over head & profit component of the
Contract,

b. Payment

The payment shall represent full payment to the Contractor for the Contract item for the
complete period of use and the Contractor shall not be entitied to further compensation
irrespective of any increases in the Contract period for whatever reason.

In the event the Contractor fails to maintain, repair or replace any equipment item, the

Engineer shall effect such maintenance, repairs or replacament and shall deduct from due
payments to the Contractor.

Pzge 11 of 53
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101.11 Other Facilitios for the Enginear
a. Cierlcal and Technical Staff
Deacription

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

In particular, faboratory and survey assisiants shall be capabie of assisting the Engineer's
staff in material testing and survey work respectively and have at least five years experience
in similar works. Draughtsman shatl be conversant in Civil works and have at least 5 years
experience in AutoGAD Drafting. Secretaries and the Adminigtrators/Clerks  shall be
experienced in using computersiword processors and be capable of using the latest version
of Microsoft Office computer software and have a good command of the English Languaga.

i. Measuremant

The selection of supporting staff and the fixing of their salaries will be done jaintly by the
Employer and the Engineer. An additional overhead charge of 15% will be paid to the
cantractor.

ii. Payment

Payment for slaff shall be made from the provisional sum in the Bill of Quaniities, Salary for
mach category of staff shall be agreed between the Employer, Contractor and the staff
concerned prior to the appalntment unit rates payable to the contractor shall include EFF.ETF
etc payable by the contractor in relation to their employment pius 15% (Fifteen percent} mark-

up.
b. Statianary for the Enginesr and Employer
Descripticn

The Contractor shall provide stationery for the Enginear and his staff and the Employer duly
requisitioned by authorized personnel. Stationery shall include all consumable iterns and shall
include paper, printing materials (e.9. printer cartridges, printer ribbons, copier toner etc ) and
all general office requisites. This item excludes parts, etc., required for repair of repiacemant
in equipment supplied by the Contractor for the offices. Provision of such parts would be
included in the Contractor's obligation for maintenance of offices.

Meagurement
Staticnery far the Engineer and Employer shail not be meazured but payment shall be based

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

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

Mage 13 of 53
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102 - FACILITIES FOR THE CONTRACTOR AND GENERAL REQUIREMENTS

102.1 - CESCRIPTION

The Contractor shall make provision for installation, maintenance and removal at the
completion of the Works, of his offices, shads. and shelters. He shall provide and mizintain at
his Dwn cost sanltary faciiities on site, first 2id and fire fighting equipment. drinking water
facilities, electricity and telephane for the duration of the Contract,

The Contractor shall be responsible for the security of the Site and the safety of public and
adjgining propetty and shall be liable for any claims arising from loss or gamage suffered. He
shall employ watchmen for this purpose.

All temporary accommodation shall be kept well maintained during the contract period and
shall be available for inspection by the Engineer andior Government Medical Officer of
Heaith. The Contractor must comply immediately with any instruction given by the Engineer
andior Medical Officer for cleaning, disinfesting and maintenance of any building to retum it to
a hyglenic and sanitary condition.

The Cantracter shall confine his apparatus, the storage of materials and the operations of his
warkmen to the limits indicated by law, ordinances, permits, or direction of the Engineer. The
Contrector shall erect temporary fences as required by the Engineer. The Site boundary lines
shall ba to the approval of the Engineer.

The Contractor shall provide and maintain water, electricity and powar required for the Works,
including that required by the Sub-Contractors. pay a1l charges and bear all costs for the
necessary temporary instaliation inciuding pipework, pumps, water tankers, storage tanks,
gererating equipment, etc., and remove on completion, and make good all work disturbed,

102.2 - CONSTRUCTION PLANT & WORKSHOP FOR THE CONTRACTOR

The Contractor shall make provision for the installation, maintenance and removal of fully
equipped workshops, stores, and other plants (e.g. crushing, concrets, bitumen ete) The
Contractor shall also provide all necessary construction plant, equipment, tools necessary,
and sundry equipment required for any particular trade necessary for the execution and
completion of the Works. All plant and equipment reguired for the Contract is subject to the
approval of the Engineer.

102.3 - CONTRACTOR'S SITE ORGANISATION

The Cantractor shall employ sufficient qualified staff on sita to perform the satiing out of the
Works =5 described in the Conditions of Coniract, Specifications and Drawings. The
Contractor shall also provide the Engineer with all necessary assistance in checking the
seiting out of the Works, interpreting any information used by the Contractor and to carmy out
any additional survaying works should these be found necessary for the proper execution of
the Works. For these purposes he should supply a minimum 3 ghainmen as and when
required by the Engineer.

The Contractor shall provide ali sssistance as required by the Engineer for recording the
progress of the Works, monthly statements of the Works and for agreemernt of final
measurement.

The Contractor shall be responsibie for all follow up and co-ordination with all utility suthorities
{electricity, water, drainage, sirest lighting, telephone, harticulture. stc.).
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The Contractor shall provide subject to the approval of the Enginesr, qualified and sufficient
numbers of engineers, quantity surveyors, supervisors, employees and skilled ang nan-gkillad
workmen for his supervision of the Works and site administration.

Tha Contractor shall provide all ungkilled labour ana all necessary lools as directed by the
Enginger.

If at any time before the commencement or during the progress of the work, the Engineer
decides that for tha proper execution of any part of tha Works, shop drawings are necassary,
ihe Contracior shall prepare these drawings. The drawings shall be submiited to the Engineer
for approval at ieast 14 days pricr fo the commencement of the relevant work on site.

The Contractor shall not proceed with the above work until the Engineer approves such shop
drawings. The Contractor shall not be entitled to any extra payment or extenslon of time for
the preparation of the shop drawings.

102.4 - LABORATORY TESTING

The specified testing of materials and completed work ghall be camed out by the Engineer at
the Cantractor's expense, and the Contractor ahall also be liable to provide labour, transport
and packaging to dellver samples etc o the Engineer's Laboratories and shall be at the sole
ang full-time disposai of the Engineer. The Engineers Laboratories shall be solely for the
Engineer’s testing of the Waorks and of materials to be incorporated therein.

The Contractor shall provide his own laboratory for his own quality control, and trial mix
testing etc. The testing of the Works by the Enginesr in no way absolves the Contractor from
his respensibilities to carry out his own on site quality control testing of the materigls andfor
workmanship he has performed in completed work items.

The Contractor must make due allowance for the time required for any testing of materials or
workmanship etc., within his programme for the Works,

102.5 - PROGRAMME OF WORKS

The Contractor shail submit to the Engineer for approval 2 computerized Critical Path
Programme and other supporting documentation to indicate how he intends to complate the
Warks within the time stipulated in the Conditions of Contract. Such documentation shouid
contain, but not be imited to, details of eguipment; procedures; material procurement, and
timing of works to be completed by other parties.

Due allowance must be made within the Programme for:

{i) Traffic detour planning and phasing.

(i) Maintenance of accesses fo all the residential, recreational, business and
institutional premises affected by the Works.

(i}  Any restrainis and restrictions imposed by Utility Authorities or the Police.
tiv}  Activities of other Contractors.

v The pavement wearing coursa and road markings to be iaid at such a time to avoid
damage by other construction activities.
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The Gontractor shall, in accordance with the Conditions of Contract, submit a comprehensive
plant schedule, which shall include the proposed dates of arrival or establishment on the Site
for each major item. Plant shall not be brought to or removed from the Site without the prior
approval of the Engineer.

In addition to the Critical Path Programme, the Contractor shall, if required by the Engineer,
provide a detailed bar chart schadule to be used by the Engineer for monitoring the progress
of the Works.

Furthermore, the Contractor shall submit to the Enginear a dally work programme showing the
activities to be undertaken for the day including laboratory tests and survey checks at least 12
days in advance.

102.6 - WORK SITE, SETTNG OUT AND CROSS-SECTIONS

The Employer, through the Engineer shall hand over to the Contractor the work site according
to the Drawings. The work site means all tand and other locations, which the Employer
passes to the Contractor to canstruct the Works mentioned in the Contract

The Contracter is responsitle for all the setting out of line and levels of the Werks, and shail
empioy adequate quafified staff to camy this out,

Before the commeancement of the Works the Contractor will ba supplied with the infermation
necessary to establish the lines and levels of the Works. The Enginesr has shown on the
Drawings all the survey markers established but can give no warranty for their existence at
tha start of the Contract nor will accept responsikility for replacing any survey markers found
to be missing, Where survey markers have been established by the Enginesr the Contractor
shall check the accuracy of their position and level and shall immediately notify the Engineer
of any discrepancies.

all setting out throughout the Works must be related to the Sri Lanka Mean Sea Level. As set
by the Government Survey Department. Datum Levels and Survey Stations and values of
Bench Marks and survey stations will be handed over by tha Engineer to the Conractor. Any
Tamporary Bench Mark {T.8.M) to be fixed on the Site shall be tied in to the S Lanka Survey
Department Datum.

The Contractor shall, as soon as practicable, supply the Engineer with records in approved
form relating to all reference pegs and hench marks and shall keep such records up to date
by formai notice to the Engineer.

All survay referonce pegs shall be carefully preserved except whare construction racuires
their remaval: no such remaoval shall be made without the prigr approval of the Engineer,

Before commencing work on any section of the Works, the Contractor shali survey and level
the original ground surface and shall prepare plans and cross-sections accordingly. These
shall, when finally agreed, be signed by the Engineer and Contractor as truly represanting the
configuration of the areas in guestion before the commencement of the Works in that secticn.

All setting out shall be approved in writing by the Engineer before work may commence. The
centralines are o be checked by and approved by the Engineer.

Yhen necessary the Contractor shall provide, at his expense, sufficient templates for
approval by the Engineer, to control the finished shape of certain works. These tempiates
shall be in accordarce with the specifications and drawings where such are provided. All
templates must be approved and shall be maintained in good order to provide the section
required for the entirg Works.
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Templates may be checked from time to time, and any deficlencies noted shall be rectified
immediately. The Contractor ghall also supply straight edges and lines when required to
control the work,

Tha Engineer will revise the line andfor grade snd will require the Coniractor o adjust the
stake-out accordingly, and also to carry out any additional surveying works shauld these be
found necessary for the proper execution of the Waorks.

yWhere direcied by the Enginser, the Conractor shall take such levels and dimensions as may
be required for the purpose of measurement priar 1o disturbance of the ground. These shall
be agreed between the Contractor and the Engineer before any surface is disturbed or
coverad up.

Any chenge of the ground elevation resuiting from compaction or other works provided for in
the Contract Docurnerts shali be deemed included in such works and paid for within the kid
prices listed in the Bill of Quantities. The Contractor shall consequently in no way be entitled
to any additional payment or ¢laim whatsosver,

102.7 - PROJECT S1GN BOARDS

a. Description

The Contractor shall ersct firmiy, sign boards in accordance with the drawirgs provided in the
Cantract or as directed by the Engineer. The project Signboard shall be made up of 1.25 m
wide, 1.8 m high text in Sinhala, Tamil & English languages. The board shall be galvanized
steal of gauge 18 oF 25 mm thick marine plywood. The board shall be erected with the botiom
of the board at a mimmum of 2.3 meters above the adjacent graund and clear or motor traffic
with poste and struts suitably set in concrete foundations. The Engineer shall igsue to the
Contrsctor the text (in black letters on yellow background), letter sizes, and construction
details prior to the start date.

At the end of the Contract, 3l such sign boards shall be removed and the ground reinstated to
tha spproval of the Engineer.

The project signboards shali be erected within 2 weeks of the commencement of the works.

b. Measurement

Project signboards shall be measured as the nurmber of sign boards, satisfactory provided
and instatied and accepted by Engineer and maintained throughaut the Contract peried, and
the removal satisfactorily carried out and accepted by the Engineer.

¢. Payment

Payment shall be made at the stated unit rate per signboard. The price shall be full
compensation for all matenials and |abour required to perform the work descnbed. Payment
for project signboards will be made in the propertion of 70 percent for provision and erection,
and 30precent for maintenance, updating the completion date pericdically, removal of board
and subseguent reinstatement of the land.
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102.8 - PROGRESS PHOTOGRAPHS

A minivrurn of thirty-six {4 sets) photographs shall be taken by the Contractor each month to
record the progress of the YWorks.

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

High resolution digital photagraphs {minimum 3Mb pixel format) will be acceptable, in which
case 3 ‘hard copy’ (COR/MWY disc or equal} shall be suppiied in ieu of negatives.

a. Measurement and Payment

Progress photographs shall be measured by the number of months or part thereof,

The rate shall include for:

taking the photographs;

development of the film and prints;

annctating and binding;

delivery of the specified number of prints to the Enginser { Empioyer,

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

102.9 - QUALITY OF MATERIALS AND SUPPLY

Unless otherwise stated or approved by the Engineer all materals used in the Works shall be
new and of the hest quality as specified in the Centract, Materials deiivered to the Site for the
purpose of the Warks, shail be accompanied by a "Certificate of Guarantee™ signed by the
authorised represantative of the manufacturer, Such Certificate shall state that the materials
specifications and test results are in compliance with the specified requirement of the
pertinent designations of the most recent edition of the standards contained in the Contract
Documents, or any athar spproved equivaient standsard.

The borrow pit locations if not designated in the Contract Documents shall be approved by the
Engineer in liaison with the Empioyer andior other concemed Authorities or parties. The
Contractor shall exercisa a continuous quality control upen the extracted matarlal to confirm
its suitability for use. No material shail be supplied to tha Site before tha Engineer's approval
of the type of equipment which the Contracior intends to use in the borrow pit, and for the
method of work.

Tha Contractor shail select rock quarries and shall submit laboraiory lested and accepted
samples, within sufficient time before their use, in order for the Engineer to determing their
conformity with the related Specifications. The Contractor shall exercisa a continuous guatity
control upon the extracted material fo confirmn its continued suitability for use. No material
shall be supplied on the Site before the Engineer’s approval of the type of equipment that the
Contractor intends to use in the quarry, and for the method of work.

The Engineer's acceptance of the materials does not relieve the Contractor of his total
responsibility ko cary on with additional investigations in order to obtain and supply during the
progress of the Warks uniform material conforming to the Spacifications.
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The Contractor shall be responsible for payment of royalties, if any, ansing due lo the
obtaining of materials for use in the wWarks. No separate payment will be made by the
Employer as a royalty for materials for use in the Works.

Wherever in the Specifications tasts on materials, tasts on completed work, and construction
controt tests are called for or implied, they shall be carried out according to, and the materials
shall comply with, the requirements of the Specifications and the latost edition of the
applicable standard. The Contractor shall provide for the exclusive use of the Engineser copies
of each and 3l codes of practice, international standards, test methods ete. relevant to the
Works. In sddition, the Contractor shall retain on the Site for the use of the Engineer all
manufacturers’ literature relating to ail the products to be used in the Warks, and the
manufacturers’ installations instructions for all relevant products, materials components and
installations.

Where specific material or equipment is referred to in the Contract, it is intended only to
Indicate the acceptable standard. The Contractor may offer alternative materials or equipment
of an equal standard. The Contractor must submit a statemant listing proposed alternatives
together with such information and samples as the Engmeer may require satisfying that the
alternatives offered are of equat quality to the items specified. The costs of submitting and
tasting such sampies will be bome by the Contractor.

The Contractor will be required to produce documentary svidence that all materials which are
nat availabie in the local market and which have to be imported have been ordered sutficlently
In advance to ensure that no delay to the VWorks occur. As soon as orders have been placed,
copies of such orders shall be submitied to the Engineer. The Contractor shall be regponsible
for any delays as a result of ate ordering.

All spacified maferials incorporated in the Works shali be fixed or applied stnclly in
accordance with the manufacturer's printed instructions. Should the Engineer discover in the
Works any materiats other than those approved, he may order their removal from the Site and
replacerent with approved materials at no cost to the Employer and in compliance with the
Specifications.

The Bilt of Quantities shall NQT be used as a basis for ardering materials, and the Contractor
i entirely responsible for assessing the guantities of materials o be ordered.

Al materials or manufactured items shall be carefully Ipaded, transported, unicaded and
stored in an approved manner, and protected from damage and exposure to weather or
dampness during transit and after delivery to the Site. Damaged material or manufactured
itemns damaged during and after fixing in position shall be removed, repaired or replaced by
and at the Contractor's expense, The Contractor shall erect and maintain ample temporary
and weatherproof sheds for proper storage and protection of his own and sub-contractors'
materials. Cement ang other parishable material shall have floors raised 150mm off the
ground. The Contractor shall clear away on compietion and make good all areas disturbed.

Prior to ordaring/delivering any material, or marufactured items, to the Site, the name and
address of the supplier(s) shall be submitted to the Engineer for approval.

Where required by the Engineer, adeguate samples, sample schedules and manufacturers’
certificates of all the materials and goods ta be used in the Works shall aiso be submitted to
the Engineer for approval, and in the case of rajection further samples shali ba subrmitted uariti
such are approved. The cost of submitting all such samples shall be boma by the Contractor.
If judged necessary by the Engineer the samples shall be tested for compliance with the
Specifications. Approval of a source does not mean that all the materials from that scurce are
approved. No source of supply shall be changed without Enginesr's prior approval.
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Approved samples shall ba retained on the Site for comparison with products/materials
incorporated in the Works, and shall be removed when no longer required by the Enginesr.

102.10 - APPROVAL BY THE ENGINEER

The Contractor is required to give sufficient notice in writing to the Engineer requesting
inspection and approval of various stages of construction of the Works. Unless stated
otherwise in the Contract, & natice period of not iess than four hours of normal working time
shall ba given bsfore the wark is ready for final inspection. The Contractor shall supply printed
forms for this purpose. Further stages of work shafl nat proceed until the Contractor has
received the writtent approval of the Engineer.

The Contractor shall give the Engineer details of the source of materisls to be incorporated
into the Works, Reasonable notica must be given by the Contractor to allow the Engineer to
carry qut such tests and enquiries as may e appropriate before giving approvak.

When ifems to be incorporated into the Works are to be manufactured or fabricated off-site
the Contractor shali give the Enginesr not less than saven days notice in writing of the
commencement of such work,

Whare the approval of the Engineer is required uhder the Specifications, such appreval shall
not in anyway relieve the Contractor of his duties or responsibllities under the Contract.

102,41 - EXISTING UTILITIES AND UTILITY DIVERSIONS

The Contractor will be required Io lisise with the relevant ulility authorities, obtain their
respactive final guotations for the various refocation works required, and abtain the approval
of the Employer for the necessary expenditure. Upon receipt of approval from the Employer,
the Contracter shall instruct the utility authorities to commence with the relocation works, and
shall be responsible for coordinating his activities with those of the utility authoritias in order to
avoid conflicts in working locations and such as to complemant each cthers’ programme
scheduling. Payment for the utility relocation work shall be made by the Contractor to the
respective authorities, and he shall be reimbursed for such direct expenditure, together with
the percentage mark up stated to cover the Contractor's overheads and profit, from the
appropriate Provisional Sums provided in Bill No 500, No additional payment will be made to
the Contractor in respeact of utility relocation works.

The Contractor will be reimbursed in respact of his costs in discharging his respensibilities
under the Contract in regard fo utility refocations through application of the percentage mark
up stated fo the actual costs of the utility diversion works as paid to the various ulillty
authorities. No other payment will be made to the Contractor by the Employer in respect of
work undertaken by him in connection with utilittes. The cost of precisely locating uilities
which are nat to be reipcated shall be deemed to be spread over the rates and pricas enterad
against the cther items of the Bills of Quantities in a manner deemed appropriate by the
Contractor.

it is not envisaged that relocation of cartain utilities to serve reservation areas will form part of
the Works under the Contract,

The positions of all public and privately owned utlities shown on the Drawings have been
based onh the records of various utiliies and Public Autharities and must be regarded as
approximate The Contractor must verify this information and satisfy himself as to the exact

nature and position of all such apparatus. The Engineer does not guarantee the acruracy of
the information given on the Drawings and no warmanty is given or implisd.
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The Contracter shall take into sccount the current laws regarding the safety of utility nes,
together with any amendment or additions thereto, The Contractor shall include in his bid for
anything in these laws eonsidered ta have a monetary valuefimplication.

The cost of locating or verifying the location of existing utilities. ligison with the various Utility
Authorities, and complying with the above shall be bome by the Contractor unless provided
for elsewhers in tha Contract.

Before cpening the ground for any purpose, the Contractor shall notfy all concernad parties
by issue of format "Notice of Intent” and must obtain information by Formal Notice regarding
the location of all utiliies The complete responsibility for abtaining this information rests with
the Contracter. The "Notice of Intent” shall be circulated to all concerned parties, and shall
include the following:

Drawings and notices shall be sent in triphcate one of which shall be retained by the
addressee and the other two returned to the sencder duly marked 1o show underground
ubilities. "Notice of Intent” will be given 14 (fourteen} days in advance of the proposed Works.
(n the even that the work is not started within B (eight} weeks of the date of the "Notice of
Intent” it will be deemed to have lapsed. A further Notice of Intent shall then be submitted.

The Contractor shall fumnish copies of the above Notices of Intenl 1o the Engineer. The
Contractor shall acquaint himself with the position of all existing utilties and must obtain
clearance from the relevant authority before commencing any work in a particutar ares,
Written avidence of such clearance shall be provided to the Engineer by the Contractor. If 2ny
underground utility line |5 encountered unexpectedly, excavation shall cease, and the
Engineer's Representative shall be notified immediately. Emergency work, as necessary, shall
bes put in hand without delay and without prejudice to the indemnity of the Empioyer.

The Contractor shall prepare recards and drawings showing position, levels and types of each
existing utility, including manhoies, joint boxes and inspection chambers efc. Al record
drawings shall be prepared using a Computer Aided Drafting pregram approved by the
Engineer, Soft Copy containing the drawings data shali be supplied to the Engineer in the
approved digital format for incorporation in the final record drawings.

The Contractor shall take any and &l measures reasocnably reguired by any public or
concemad Authority for the support and full protection of sl mains, pipes, cables and other
apparatus during the progress of the Warks, and shall construct and provide to the
satistaction of the Autharity congemed, all works necessary for the prevention of damage o
ytilities or interruption of services.

If in the execution of the Warks, by reasen of sny subsidence caused by any act of neglect, or
default of the Contractor, any damage to any apparatus, or any imtermuption of, or dalay to the
provision of any service is caused, the Contractor shafl report it to the Engineer immediately.
The Contractor shalt also and bear and pay the cost reasonably incurred by the Authofity
concemed in making good such damage and shall make full compensation to the Authority for
any loss, sustained by reason of such interruption or delay

The Contractor shail familiarise himself and all his employees with the dangers of working in
or near liva sewers and at sewage treatment works, in particular to the risks of physical injury
from the explosion of dangerous gases andfor bacteria) infection from contact with sewage
and of exposurz {0 poisuNoUS gases, which may ba given off by the sewage. Hydrogen
sulphide and methang are prevalent in the sewers and can exist in excavations where septic
sewage from collection tanks is allowed fo seep into groundwater. in the context of this
clause, the term sewer includes irrigation mains and drains camying ground water andior
storm water.
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The Cantractor shall at el imes during the progress of the Works, afford facilities lo propery
accredited utility agencies to access all or any of their apparafus situated In or under the Site,
as may be necessary for inspecting, reporting. maintaining, removing, rengwing or altering
such apparstus in connection with the construction of the Works or any ¢ther purpose
whatsoever,

The Contractor will be fully responsible for ensuring cbservance of the above regulations by
his sub-contracgtors.

Where any utility or servica warks are 0 te constructed under a separate contract by the
Employer within the Site, concurrent with the execution of the Works, the Contractor shail
cooparste with the other Contractor and be responsible to fully coordinate construction
gperations 50 as to aveid interference with either Contractor's operations,

The Contractor shall prepare and fumish all necessary shop drawings etc. of the works
required to complete the adjustment of existing andfor new apparatus to finished grades of
specified levels, The drawings must be approved by both the concerned Utility Authorities and
the Engineer prior to commencement of any work at the Site. The Contractor must atlow in his
rates for utilities instatlations, and the production of combined service drawings covering the
whale of the Contract area. The drawings must show both existing utilities located by trial pits
and coordinated by survey, and all proposed new ubiities. These drawings are to be used fo
identify interface probiems prior to the production of working drawings and well in advance of
works in such locations of possible conflicts.

Drawings must be prepared using a Camputer Aided Drawing program approved by the
Engineer. Diskettes containing the drawing data of the original utility locations and those
containing the drawing data of the relocated original utilies and of the new wutility locations
together with their protection shall be supplied to the Engineer for incorporation in the final
record drawings in the approved digital format.

The Contractar shail aiso prepare CAD shop drawings for utility protection work and obtain
the approval of the appropriate Authorty ard! the Engineer tefore commencing with
gonstruction,

The Contractor shall reiocate certain utifities to service reservation areas as specified in the
Contract. This wark may only include the construction of necessary protective housing {e.g.
box culverts, slabs, coricrete encased slaeves efc.} in the senvice reservation areas for ulility
lines to be relocated. Or this work may include necassary protective housing as dascribed
ahove and, in addition, the reiocation of specific utiity lnes to the service reservation areas.
In both cases. the Contractor shall complete the necessary suivey to astsblish the lines and
levels, and prepare and submit shop drawings to the Engineer for his review and approval.
The Contractor shail obtain approval from any concerned Authority before reguesting the
approval of the Engineer to commencing such work,

The Contractor will be required to liaise with the relevant utility authorities, cbtain their
respective final quotations for tha varicus relocation works required, and obtain the approval
of the Employer for the necessary expenditure. Upon receipt of approval from the Employer,
the Contractor shall instruct the utility authorities to commence with the relocation works, and
shall be respansible for coordinating his activities with those of the utility authorities in order {0
avoid conflicts in working locations and such as fo complement each others' programme
scheduling. Payment for the utility relocation work shall be made by the Contractor to the
respective avthorities, and he shall be reimbursed for such direct expenditure, together with
the percentage mark up stated to cover the Contractor's overheads and profit, from the
appropriate Provisionsl Sums provided in Bill No 200. No additional payment will be made to
the Contractor in respect of utility relocation works.
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Any public or private service for water, gleciricity, drainage. etc,, affected by the Works shall
not be interrupted without the written permission of the Enginesr. Such permission will be
withheld until suitable approved parmanent or temporary glternative senvices have been
provided by the Contractor or by the owner of the utility or hig agemnts.

Before any temporary traffic diversions, detours or road closures as may be required for the
sonstruction of road crossings are constructed full Faison with all the concemed local
authorities and Police Depariments and their written approvalino ohjection certficates for
same must be submitted to the Engineer prior to work cOmMeNncing.

Dus allowance shall be given by the Contractor, when preparing the Programme of Works, 1o
compliance with this Clause 102.11.

10242 - PROTECTION AND UPKEEP DF SITE AND ADJACENT AREAS AND
PROPERTIES

The Contractor shall take all necessary precautions to protect buildings, fances, roads,
passages, culverts and cther apparatus, if fgund, and he shall not demolish or remove any of
thesa items except according to specific instructions by the Engineer. In the case of existence
of buildings. ditches, excavations or any other work adiacent to the Site, the Condractor shail
make necessary arangements and take precautions for their support and protection at his
own expense. it is the Contractor's responsihility to ensure that continuous 8CCESS is
maintained to all properties adjacent to the Works throughout the Contract peried io the
Engineer's satisfaction

The Contractor shall be responsibie at his own cost 10 repair and retum to their previous
condition items to which the Conltractor's works have caused damage.

Pursuant to his contractual obligations under the Contract, the Contractor shall, whenaver
required or directed by the Enginger, cover up and protect the Warks from weather and from
damage by his own or other workmen performing subsequent oparations. He shall provide all
necessary dustsheets, hoardings, barriers and guard rails, waterways. etc., and clesr away
same at completion. The Contractor shall take all reasonable and proper steps for the
protection of all places on or about the Works which may be dangerous to his workmen or any
other persons or to traffic The Contractor shall provide and maintain waming signs, waming
lamps and barncades as necessary in ail such places.

The Contractor shall fumnish and place fresh ar brackish water at his own expense for dust
contrel when and where construction operations require it and st Incations specificelly
instructed by the Enginear due lo any atverse gonditions created by the Contragtor or his
canstruction operations.

Existing roads, accesses to houses. buildings, etc., and any new rmads, whather part of the
Works or not, which are being used by the Contracter's construction traffic shall be kept ciean
and clear of all dirt, mud and material dropped from vehicies or from tyres, and any damage
caused shall be repaired at the Contractor's expense. The Contractor shall pravide, maintain
and use as directed by the Engineer, suitable equipment, inciuding mechanical road
sweepers, solely for this purpose thraughout the course of the VWarks.
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102.13 - MANAGEMENT, SAFETY AND CONTROL AND TEMPORARY DIVERSION OF
TRAFFIC

The Contractor shali provide, erect and maintain such traffic signs, lamps, bariers, traffic
cortrol signals, lighting units, road markings and other such measures as may be necessary
for the safety of the Works and third parties. The Contractor shall provide the Engineer with
details of his overall scheme of traffic control or diversions for the entire project giving his
programme of same efo, well in advance of his programmed commencament dates.

The Contractor shall, after consultation with ali the concerned bLocal Authorities and Police
prepars a scheme of traffic management for carrying cut the Works. Such propesals shall be
submitted to the Englneer for his approval, together with written appravalino objection
certificates from the concerned authorities, not less than 30 days before the pianhed
implementation of each prepesal. The Contractor shall not commence any works affecting any
pubfic highway until all approved traffic safety measures conforming lo the Engineers' prior
approval have been fully implemented to the satisfaction of the Engineer. The Contractor shall
rmaintzin all signs, lamps, barriers, iraffic control signals, and road markings in a clean and
lagible cendition, and shall position, re-position, cover of remove them as reguired by the
progress of the Works.

The Contractor shall construct temporary diversion ways wherever the construction of the
Works will intermipt existing public or private roads or rights-of-way. Diversions must be
constructed in advance of any interference with the existing rights-of-way., and the subseguent
traffic management, safety and control shall be In acoordance with the paragraphs of this
Ciause 102.13 andfor as directed by the Engineer.

Where fraffic management schemes are shown in the Contract Drawings they are for
guidance and bidding purposes anly. It is solely tha responsibility of the Contractor to plan
and design the necessary traffic diversions in the most efficient way possible in order to
enabie him ta complete the Works within the Contract Period, with the minimum disruption to
normal traffic flow, @nd absclute minimum impact an the Works, third parties, and
environmeant.

The standard of construction and lighting of diversions shall be suitable in all respects for the
volume, size and speed of traffic using the existing way. The tevel of lighting shall be as
indicated on the Drawings or a5 directed by the Engineer, and must satisfy the requirements
of the concemed local authorties prior to being approved by the Engineer. The width and
number of lanes shall be sufficient to maintain an acceptable traffic flow commensurate with
existing conditions. In any case the minimurm width of traffc lane shall be 3.5 metres. On dual
c?rriagawav_.r detours the number of traffic lanes provided in each direction shall be a TN
of twi.

Permanent roads used as temporary detour roads shall be signed and marked in compliance
with detour road reguirements whilst under detour road slatus. Should this road marking and
signing be of a temporary nature the Contractor shall ensure that its rermnoval will not impair
the quality of the permanent Works. Under no circumstances will the Contractor be allowed to
open ahy new carrageway for detour traffic with permanent road markings which are nol in
compliance with the accepted detour markings.

The minimum pavement construction of any diversion road, unless otherwise specifisd, shall
not ba less than 40mm of bituminous paving course on 150mm of primed granular road base,
constructed in accordanca with the requirements of Division 400 of the Specifications. Paving
may be laid directly on primed subgrade only with the Engineer's prior approval. The
Contractor will remain responsible for the maintenance of the pavement in a satisfactory
condition for as long as the diversion is required.
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In urban areas, the traffic diversions shall be filuminated to a suitable highting intensity as
Indicated on the Drawings. In rural or other areas, where no sirect lighting exists, &l signing
shal! be reflectorizeed and all changes in direction shall be finodlit at night to an intensity
approved by the Engineer.

102.14 - FIRE PRECAUTIONS

Adequate precautions shafl be takan sgainst fire throughout ali the Ceontractars and
Sub-Contractors’ operations. Quantities of flammable materials on site shall be kept o an
absoiute minimum, and shall be properly handled and stored. Gasoline and other flammable
liquids, as well as pressurised gas tanks, shall be stored in and dispensed from safely
containers; however, storage of such containers shall not be within the offices or any other
buildings. Except as otharwise provided harein, the Contractor shall not permit fires to be built
or open type heating devices to be used in any part of the work.

Construction practices, inciuding cutting and welding, and protection of adjacent materials
during construction shall be in accordance with good standard practices for such work. The
Contractor shell provide a sufficient number of approved portable fire-extinguishers
distributed about the buitdings and construction site. The Contractor shall arrange for periodic
inspection by the local fire authority and shall co-operate with the said authority ta promptly
carry ot their recommendations at his own expense.

102.45 - SAFETY OFFICERS

The Contractor shall infarm the Enginesr in writing within two waeks of the start of the Works
the names of qualified and responsible persons resident on the Site who will be undertaking
tha duties of Safety Officers and Safely Supervisors. A Safety Officer shail be in continucus
attendance on site 24 hours 2 day throughout the Contract Pariod.

102.16 - CONTRACT DRAWINGS AND DOCUMENTS

The Works shall ba executed in accordance with the Drawings and other such information as
may be issued or approved by the Engineer. The Contractor will be furnished wlth ona get of
the Drawings free of charge.

102.47 - SHOP DRAWINGS, WORKING DRAWINGS, OPERATIONS AND MAINTENANCE
INSTRUCTIONS

The Contractor will not be permitted to execute any kind of works at the Site unless current
approved shop/working drawings are in existence. For any work or part thereof as reguested,
the Contractor shall supply four (4} copies of shop/working drawings for approval by the
Engineer. All working drawings shall be A3 size folded to Ad size. For all such drawings, the
Engineer shall return to the Contraclar one {1) copy with any necessary corrections for re-
submissian, or marked with spproval. The Contractor shall also provide the Engineer with all
information, scale drawings and every assistance so that the Engineer can prepsre drawings
of work as executed to form a compiete record of the finished work, All drawings must be
prepared using a Computer Aided Drafting system approved by the Enginear.

Drawings shall be plotted by tha Contractor as required by the Specifications, and
disketies/disks containing the drawings data are 1o be supplied to the Engineer in the
approved digital format. At the end of the Contract, the Condractor shall submit 1o the
Engineer the original computer files of all drawings previously approved with twa (2} sets of
prints of the same. In case of loss or destruction of any of the copies previously submitted to
the Engineer for approval, the Contractor shall supply free of charge, the necessary copies so
as to make three (3) complete sets of ail drawings spproved during construction.
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The Contractor shall record the exact location of all utiity apparatus excavated during the
Waorks and shall submit drawings to the Engineer showing such information for incorporation
by the Engineer into the Record Drawings. The cost of producing such drawings, either during
construction of at the tima of delivery of the final account {for which the original computer
drawing file or drawing negative plus 3 copies of all attachinents are necessary), shall be
borne directly by the Contractor, znd no separate payment shall be In anyway considered.

\Within sixty (60) days of the date of field staking the Caontractor shafl submit to the Engineer
for his approval the plotting of the original and final earthwork cross-sections, together with
the ares and volumetric earthwork computations. The Contractor's cross-gection shall be on
trangparent cross-section sheets for print reproduction, or Computar Aided Drawing format
aporaovad by the Enginser.

On finai approval of the Contractor's cross-sections, the Contractor shall give the Engineer
the original transparent tracings or computer drawing file, and three {3) prints of the same
along with approved yolumetric eathwork computations {in A4 size and bound). If the
Cantractor fails or refuses to submit cross-sections within the specified time the Engineer may
withhold payment for all or any part of the earthwork gquantities involved. All cross-sections
shall be plotted on A3 size drawing foided to Ad size

102.18 - RECORD DRAWINGS

The Contractor shall provide the Enginger with assistance to prepare accurate record
drawinga. These drawings shall show the Works as executed, complete with existing and
finished levels (top, invert, and formation levels, plans, Cross and longitudinal sections,
locations of all junctions, manholes, inlets, extent of concrete bed and structures, and all
things necessary to form a complete pictoral record of the finlshed work). Also to ba shawn
are the exact locations with dimensions of existing and new utility ducts, cables, pipes, elc. A3
record drawings $0 prepared by the Engineer shall be dated and signed by the Contractor and
the Engineer as being a true record of the as-bultt Works.

102.19 - ACCOMMODATION WORKS

The Contractor shall be responsible for making all necessary arrangements with cwners and
oocupiers for camylng out accommodation works, inciuding, where necessary, access onta of
across private land. Where, in the opinion of the Engineer, the convenience or amenity of an
ownier of aocupier or of the public generally is affected by the Works, the Engineer may order
the Contractor to complete any accommodation work, o part of an accommodation work, with
the utmost expediency and irrespective of the Contractor's overall programmae for the Works.

102.20 - PUBLICITY

The Contractor or any agems or servants in his employ shall not provide any information
cancerning the Works for publication in the press or on radic, lelavision or cinema screen or
elsewhere without the written approval of the Employar. The Contractor, o any sub-gonfractor
shail erect no adveriisements on the Site without written approval of the Employer. Should
any advertisement be erected within the Site without such prior approval the Engineer may
instruct the Contractor to remove it forthwith, Should such an instruction tail to be caried out
within 24 hours, the Engineer may remove the advertisement and charge the cost to the
Contractor, All advertisement within the Site shall be removed within one month of the date of
the Certificate of Substantial Completion of the Works, unless the Empioyer agrees in writing
for any advertisernent to remain for & further period.
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102.21 - TIDYING THE SITE

The Contractor sha!l maintain the Site in a clean and ordary condition free from accumutation
of waste materials and rubbish during the entire construction period o the satisfaction of the
Engineer. On completion the entire Site within the Right-of-Way is to be cleared of all
conatruction malerials and temporary buildings, etc. to the satisfaction of the Engineer.

102.22 - SOIL INVESTIGATION

Any information provided by the Employer about soils investigations carried out is for the
Contractor's incidental information only. It i the Contractor's responsibility to check and
confirm the existing ground conditions, and [n particutar the likelihood of encountering water
during the course of sub-surface construction.

102.23 - WORKS FREE FROM WATER

Except where in the apinion of the Engineer, the route of the work necessitates underwater
construction, the Contractor shali execute all works |n the dry, and shall construct any
ternporary drains, water courses, purmping and othar works that may be necessary for the
purpose. The Contractor shall have included for the cost of all operations necessary 1o
comply with this Clause within his bid,

102.24 - OTHER CONTRACTORS ON SITE

The Contractor shall extend full cooperation by way of tigison and coordination with other
contractors who may be operating within the Site of the Warks engaged in essential work for
the Government of Sri Lanka.
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103 - MAJOR EQUIPMENT AND PLANT

103.1 - GENERAL

*Equipment” shall mean. where mentioned in these Specifications, all machines, tools,
equipment and all necessary parts for their operation and maintenance, and also, the
laboratory tools and instruments and/of equipment necessary for the proper gonstruction of
the road and the proper compistion of all the Worka.

The Contractor shalf submit, as stipuiated in the "|nstructions to Bidders" a detailed list of
plant and equipment, which ha shall undertzke to bring to the Site to carry out the Warks. Tha
Fst shall inciude for each piece of equipment, the type, size, quantity, manufasturer, model,
dentification number and year of manufacture. The Contractor shall supply all plant and
equipment necessary for the construction of eact phase of the work and it must be on the
Site, inspected and approved by the Engineer prior to the commencement of the paricular
phase of work. Any plant or aquipment or portion therecf, which becomes wom or defective
shail be immediately repaired or replaced to the satistaction of the Engineser.

103.2 - COMPACTING EQUIPMENT

The compaction equipment for earthwork may be towed or self-propeiled and shall inciude a
suitable combination of tamping railers, grid rollers, segmerded pad roliers, vibrating rollers,
pneumatic rollers and other compaction equipment that can satisfactorily and uniformly obtain
the required compaction.

[y Tamping or Sheepfoot Rollers

Tamping or sheepfoot roilers snall consist of metat rallers, drums, or shelis sumoeunted by
metal studs with tamping feet projecting not less than sixtean and one-half {16.5) centimetres
from the surface of tha roller, drum or sheil. Tamping feet shalt be spaced not less than fifteen
{15) centimetres or more than thirty (30} centimetres measured diagonafly centre to centre
and the cross section area of each tamper foot, measursd perpendicutarly to the axis of the
stug, shall ba not less than twenty-five and eight-tenths (25.8) square centimetres. The waight
of tamping roliers shall be such that when fully loaded, the load on each tamper foot will be
determined by dividing the total weight of the roller {loadad) by the number of tamper feet in
one (1) row parallel to the axis of the roller.

ii} Pull Type Stael Rollers

Pull-type steei roflers shall have not less thar one and two-tenths (1.2} metre effective width
of roller and sha!l be designed and constructed so that the weight per linear centimetre of
refler can be varied from 70 N to at least 100 M.

jif) Self-propelled Stee! Rollers

The power mechanism of & self-propetied roller shall be capable of propeling the roller
smoothly and without jerking when starting, stopping, or reversing directions free from
backlash, loose link motion, faulty gtesring mechanism and worn king boits. The steering
mechanism shail have no lost motion, shall operate readily and permit the roller to be directed
on the alignment desired. The faces of all roflers shall be smooth and free from defects, which
mark the finished road swiace. Rollers shall be equipped with water tanks and sprinkiing
devices to wet the roller to prevent adherence of the placed material.

Page 28 of 53

N



Construction Liocument ; @

Two-axle tandem steel rollers shall weigh not lgss than eight (B} tonnes or more than twelve
(12} tonnes and shall have & weight per centimetre width of roll between 38kg and 70kg.

Three-axie tandem steel roflers shall weigh not less than cleven {11} tons. A three-axle
tandem rolier shall be 50 ponstructad that the rollers, whan locked in position for alf treads 10
e in gne plane, are held with a rigidity which will satisfy the following test: under full lpad:

a) with the weight of the roller supported on the central roliar, the tread of the central roller
shall not be more than three (3) milimetres above the plane tangent to the tread of the

end roliers.

b} with the waight of the roller supported on the end rollers, the tread of the central roller
shall rict be mare than six (6) milimetres below the plane tangent to the reads of the end

roliers.

iv) Trench Rollers

Tranch rollers shall ba of approved bype weighing not less than fifty-three and six tenths
{53.60) kilograms per centimstre of width and shall be equipped with water and sprinkling
devices that shall be used for wetting the rolier 10 prevent adherence of the placed material.

y) Pneumatic-tyred Rollers

The tyres on the front and rear axles of pneumatic-tyrad rollers shall have wide smooth kreads
and shall be staggered to provide complete coverage of the entire area over which the rolter
travels. The tyres shall be inftated to a pressure thal has bean approved by the Engineer, and
the pressure shall be reasonably uniform in all tyres. Tha Contractor shall pravide a suitable
gauge, having been approved by the Engineer, for determining air pressure in the tyres.

Light self-propelled pneumatic-tyred rollers shall be 50 constructeg so that they may be
loaded to provide a gross weight of at least forty {40) kilograms per centimetre of width of tyre
tread.

Heavy self-propelled pheumatic-tyred rollers shail be constructad so that they can be loaded
to provide 2 gross weight of nof less than twenty five (25) tonnes, and they shall have tyre
pressures of 6 - 6.3 kg/cm®.

vi) Vibration Compactors

Equipment using the principle of vibration as a tamping force shall be in good mechanical
condition and shall be capable of transmitting forceful vibrations or impacts to the various
materials placed in construction. The equipment may be the rolier or pad type or 4

combination of roller and pad type. Vibrating compactors shall be of the type and force
approved by the Englneer.

103.3 - HAULING AND WEIGHING EQUIPMENT
i) Hauling Equipment
Hauling equipment for aggregate shall consist of vehicies having dump bodies suitable for

dumping materals in 2 windrow or in spreader boxes. The bodles shali be sg constructed that
their volume measurement can be accurately datermined. They shall be o constructed and

maintained to prevent loss of materiais during hauling operations.
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The squipment shall be provided with durnp controle that can be operated from the driver's
segt The bodies of hauling eguipment using public roads shall ba fitted with tarpauling to
prevent the nylsance of spiliage.

ii) Welghing Equipment

Weighing equipment for truck-hauled materal shall consist of accurale and reliable platform
scales and they shall be accurate to one percent thraughout the rangs of use. The scale shali
have a platform of adequate length to weigh in ona cperation the longest truck or truck-trailer
combination that will be used for the Works. Scales shall be Inspected and sealed or certified
by an approved scale company, as aften as the Engineer degms necessary to ensure their
accuracy. The seal or certification shall shaw the date of the inspection. Where no approved
scale company exists, or at the option of the Engineer, the Contractor shall check and adjust
the scale in the presence of the Engineer in the method recommended by the manufacturer
andior approved by the Engineer. it iz the Contractor's responsibility 1o have sufficient
standard test weights for each scale on the Site.

The Engineer, as often 2s he deems it necessary. shall girect the Centractor to ¢check and
adiust any scale on site o ensure its accuracy. The Contractor shall, when directed by the
Enginear, make weight comparizons with other pammanently located scales that meet with the
approval of the Engineer. These weight comparisons shall bs for the purpese of providing
information an the performance of the Contractor's scale and will not be used as a basis for
adjusting the scale. The approaches to the scaie piatform shall be maintained by the
Contractor to the satisfaction of the Enginesr. The Contractor shall fumish a suitable weather
tight building te enclose the indicating mechanizgm and shall have adequate lighting for the
scale operator's use. The Contractor chall have on hand not tess than ten (10} twenty-five
{25) kilogram weights for testing the scale

iii} Controlled Water Distribution Equipment

Equipment for distribution of water shall consist of distributars or tanks equipped with spray
nars and, when reguired, pumps o operate under préssure. The purmps shall be of sufficient
capacity to provide uniform and adequate distribution and shail be mounted on
pneumatic-tyred trailers pulied by pneumatic-tyred equipment. The minimum capatily of any
tank shall be four {4) cubic metres where applicable. The distributor equipment shalt be
constructed to parmit accurate and uniform distribution of the desired quantities of waler per
unit of surface srea. The control valves shall be constructed to permit ful closing and to
prevent leakage. The water control vaives shall be consinicted such as to be operatle from
the driver's saat, or provisions shali be mads for an additional operator to operate the control
valves while the squipment is travelling at the proper speed for distribution.

103.4 - MAIN PLANT FOR BITUMINOUS PAVING WORKS
iy Equipment for Heating Bituminous Materlaks

Equipment for heating pituminous materials shall be of adeguate capacity to heat the matenat
propery by circulating the bituminous materiat around the system of heated coils or pipes, or
by circulating the bituminous material through a system of cails or pipes enclosed in a heated
jacket, or other approved means. The heating device shall be constructed so that i will
prevent the direct flame from a burner from striking the surface of the colls, pipes or jackets
through which the bituminous material i2 circulated. The heating device shall not be operated
in a manner that will injure the bituminous material, Tankers or trucks raceived on the Site
which have defective coils, o from which the coils have been removed, will be rejected by the
Engineer unless some satisfactory auxiliary means can be provided by the Contractor for the
heating of the bituminous material without the intraduction or moisture. The use of any
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equipment for the agitation of biturninous material to aid In heating will be prohibited if it
injurss or in any way changes the characteristics of the bituminous material or introduces fres
staarm or moisture into the tank containing the bituminaus material.

Tanker or truck connections for transferdng bituminous matenal from tankers to distributors,
supply tanks, or storage tanks shall be constructed so that they cannot be used for any ather
purpose. The use of a tanker or truck connection or any other equipment by means of which
free steam can be introduced diractly into the mituminous material as a means of agitation or
auxiliary heating is prohibited.

iy Bltuman Distributor

Equipment for the distribution of witurmninous materials shall be fitted with the foliowang
appliances or devices:

- tachometers,

- pressure gauge,

- adjustable length spray bars,

- separate power unit and pump on distributing system,
- heating cails and bumer,

- thermometer well and accurate thermometsr,

- measyring sticks,

- guick apening gate in dome.

All distributors and supply tanks shall be mounted on dependaile motor trucks or trailers
equipped with pneumatic tyres. The units ehall be so designed to ensure that no rulting or
ather injury to the road surface will result. The distributor shall have pneumatic tyres of such
width and rumber that the load produced on the road surface shall not exceed one hundred
and tan (110} kilograms per linear centimetre of the width They will be sufficiently powered to
maintain the desired speed of the squipment during operation.

The manometer designating the speed of the truck shall ke a separate operating unit attached
ta the truck equipped with a |arger gauge approximately fourteen (14) centimetres in diameter
and graduated in units so that the speed of the truck can be determined within limits of
approximaiely three {(3) metres per minute of equivalent thereto. The gauge shall ba s
located thal it can be easily read at all times by the driver of the distributor.

The distributor shall be equipped with either a tachomater, calibrated to Indicate revolutions
per minute, sttached to the pump shaft or @ pressure gauge calibrated to indicate kilograms
par square centimetra placed in the distributing systemn, by which the fiow of bitumen may be
requlated.

The spray bars shall be constructed ta permit adjustment for length in increments of thirty {300
centimetres for any length up to seven {7) matres, to permit vertical adjustment of ail nozzles
to the desired height above the road surface conforming to the roadway crown, and to permnit
lateral shifting of the entire spray bar during operation. The spray bars and nozzles shail e
constructed to prevent clogging of the nozzle during the intermittent oparation and 10 provide
positive and intermediate cut-off when distribution of oil ceases, thus praventing dripping of cil
from the bar.

The power unit and pump distribution system shail have a capacify of not less than nine
hundred fifty (850) litres per minute. Also it must be equippad with a by-pass into the supply
tank and be capable of distributing a uniform and constant flow of bituminous material through

all nozzles at a pressure between one and one quarter {1.25) and three and one-half {3.5%
kitograms per square centimetre.
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The entire distributor assembly shall be so constructed and operated as to ensure accurate
distribution of bituminous material 2t rates of from two-tenths (0.2) to seven and half (7.5}
ktres per sguare metre with uniform pressure, and with an allowable variation from any
specified rate not to exceed one-tenth {0.1) titres per sguare metre. Minimum capacity of the
digtributor shall be four thousand {4,000} fitres.

iiiy Calitration and Checking of Distributors

Al distributors shall be calibrated and checked before being used for the Works. The
calibration of the tank will be performed by the Contractor in the presence of the Engineer by
the method prescribed by the menufacturer andfor as directed by the Engineer. The aperation
af the distributor will be checked by the Engineer the first time it i3 used and when he deems it
necassary thereafter. When the cperation is subsequently found to be satisfaciory, a new
certificate will be issued.

iv) Stationary Mixing Plants

Statlonary mixing plants shall consist of measuring and proportioning equipmertt and mixing
equipment. They shall also include dryers when aggregates anc furnished that contain
moisture in excess of the amounts permitted for mixing. The measuring and proportioning
equipment shall consist of a system of hoppers and scales designed for propartioning and
mensuring by batch weights or of continuous flow equipment so designed and operated that
the fiow of materials can be accurately and continupusly regulated, and so aranged to permit
easy and accurate chacking of the rate of fiow on a weight basis. For continuous fow mixing,
the proportioning equipment may be at tha stockpite site 50 that the individual aggregate may
be blended pricr to entering the drier. The drier shall be capable of drying and heating the
mineral aggregates to specification requirements, The proportioning devices for the
bituminous materials and aggregates shall be s0 synchronised that proper proparticning will
be ohtained at all times. The design of the mixing chambers shall provide adjustment to
permit 2 mixing period of sufficient duration to produce a thorough and uniform mix. The
approval of and continued use of a stationary plant shall be contingent upon is ability to
proportion and mix satisfactordly the several materals in adeguate guantity for the proper
progress of the work,

v} Hot Mix Plants

Ali equipment shal meet the approvai of the Enginser, shall be kept in good working
condition, shall meet the requirements hersin specified, and shall be of sufficient capacity to
produce and process hot jess than eighty {BO} tons of mixed material per hour. All plants used
by the Contractor for the praparation of bituminous mixes snd (Flart Mix) prepared mixes
shall conform 1o all the requirements of these Specifications except that scale reguiremerts
shall apply only where weight proportioning is used. Additionally, batch mixing piants and
contindous piants shall conform to the special requirements of these specifications.

in addition the hot mix plant shall be provided with the follewing:-

(iy Covered protected iadders or stairways with secure hand rails in adequate number which
shali be placed at all peints required for accessibility to all cperations.

(i) Covering devices for pulleys, balts and drive mechanisms and other moving parts.

(iit) Ample and unchstructed space on the mixing platform.
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{iv) A clear and unchstructed passage at all times in and around the tipper loading space
which shali be kept free from drippings frem the mixing platform.

(vi) Insulated fiexible pipe connections ta carry hot bitumen from the heated storage tanks o
the mixer.

vl) Requirements for ali Plants

Uniformity
The plants shall be so designed, co-prdinated and operated o produce @ uniform mixture.

Scales

Scales for any weight box or hopper may be of sithar the beam or springless dial type and
shall be of a standard make and design, accurate to one (1} percent of the maximum lnad that
may e required.

When scales are of the beam type, there shall be a separste beam for each size of
aggregate. There shali be provided a "Tell-tale Dial” that will start to function when the toad
being applied is within fifty (50) kilograms of that desired. Sufficient vertical movement shall
be provided for the beams Lo parmit the tell-tale dial to function properly. Each beam shall
have a lacking device so designed and 1cated that the beam can easily be suspendsd or
throwm into action.

Dial scales shall be springless, of & stardard make, and of such size that the numerals on the
dial can be read gt a distance of at least eight (8) metres. The diai shall be of the
compounding type having full complement of index. Pointers 30 placed as to give excessive
parallax errors ghall not ba used. The scales shall be substantially constructed, snd those that
sasily get out of adjustment shall be replaced with other makes when so ordered. Al dials
shall be 50 located as to be plainly visibie to the operator at all imas.

Srales shall be inspected and sealed or certified as often as the Engineer may deem
necassary to ensure their continued accuracy The initial inspaction ghall be done by an
approved scale company, or by the Contractor in the presence of the Enginger, by the method
prescribed by the manufacturer andfor as directed by the Engineer. The Caniractor shail have
on hand not less than ten (10} twenty-five (25) kilograms weights for testing the scales.

Equipment for the Preparation of Bituminous Material

Tanks for the storage of bituminous matecial shall be equipped to heat and hold the matertal
at the requirad temperature. The heating shall be accomplished by steam eoils, electric hot
coils, or other approved means so that the fliame shall not be in contact with the tank.

The circulating system for the bituminous material shall be designed to ensure proper and
continuous circulation during the operating pertod. Provision shall be made for measuring and
sampling storage tanks. Slorage tanks shall have sufficient capacity to provide for continuous
operation. The storage tanks shall be calibrated and equipped with a device whereby the
Engineer may determine the amount of asphalt on hand at any time.

Feeder for Drier

The plant shail be provided with accurate mechanical means for uniformiy feeding the
aggregate info the drier so that uniform production and uniform temperature will be obtained.
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A separate mechanical feeder gquipped with an adjustable gate gpening shall be provided for
gach individual aggregate belng combined to produce the total aggregate. The feeders and
gate shall be so constructed and equipped that a continuous and uniform fiow of each
material witi be ensured. They shall also be installed in such a manner as to ba readily
accessible for caliprating at all imes.

Drier

The piant shall Include a drier(s) that continuously agitates the aggregate during the heating
and drying process. The drier shall be capatle of drying and heating the mineral aggregate to
specification requirements. The bumers chall be of such capacity, and they shall be s0
constructed and operated that compiete combustion of the fuel is ohtained.

Scraens

Plant screens’ capable of screening 2!l aggregates to the specified sizes and proportions and
having normal capacities in excess of the full capacity of the mixer. shall be provided.

The plant shall include storage bins {cold and het) of sufficient capscity to supply the mixer
when it ia operating at full capacity. Bins shall be arranged to ensure separate and adequate
storage of appropnate fractions of the mineral aggregates. Separate dry storage shall be
provided for Portland cement, hydrated lime, or other simitar material when used and the plant
shall be equipped o feed such material into the mixer. Each bin shall be provided with
overflow pipes, of such size and at such location as to prevent backing up of material into
other compartments or bins. Each compartment shall be provided with its individual ouflet
gate, constructed s0 that when ciosed there shall be np leakage. The gates shall cut pif
qulckly and completely. Bins shall be so constructed that samples can be readily obtained.
Bing shall be equipped with adequate iell-tale devices lo indicate the position of the
aggregates in the bins &t the lower quarter point. The minimum number of bins shall include at
least one bin for each different stockpile of material being used. Intermixing of matanal from
ditferent stockgiles in one bin or on the ground shall not be permitted,

Bituminous Caontrod Unlt

Satigfactory means shall be provided, by weighing of metering, to obtain the proper amount of
bituminous material in the mix within the tolerance spetified. Means shall be provided for
checking the quantity or rate of fiow of bituminous material into the mixer, Suitable means
shall be provided for maintaining the specified temperature of the biturmingus material in the
pipelines, metrers, waight buckets, and spray bars.

Thermometric Equipment

An armoured thermometer of adeguate range in temperature reading shall be fixed in the
bituminous fead ling at a suitable location near the charging valve at the mixer unit. The plant
shall also be equipped with sithar an approved dial-scale memury-actuated thermometer, an
electric pyrometer, or other approved thermometric instrument so placed at the discharge
chute of the drier as to register automatically or indicate the temperature of the heated

aggregates.

All plants whether continucus or batch type shall be equipped with two recording
thermometers, These Instruments shall be provided with dust-proof cases, long leads, and
automatic recording mechanism capabie of recording the desired temperature for a period of
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twerty-four {24} hours on a chart Rot less than twenty {20} centimetres in diameter, OF on a
continuaus sheet, The chart for either type shall be graduated in hours, minutes. and degrees
of temperature. The maximum time gradugtion shall be fifteen {13) minuies and the meExmum
temperature graduation shall be five (5} degress centigrade. Hours on the chart shall be
gesignated as a.m. or p.m.

The temperature recording themmometers shall be installed on points of a framework,
separate from the plant, to gliminate plant vibration,

They shall be located in a manner to provide gasy access to the case and chart. The bulb of
one instrument shall ba instalied in the hot asphalt ling as close a8 (3 praciicable to the spray
bar discharge, the bulb of the second recording thermometer shall be instailed in the hot
aggregate bin, which contains the fine aggregate. The pulb shall be ipcated where the hot
materials will fiow aver it during the proportioning operation and shall not be located near the
comers of the bin or at locations where the materlal wil collect or pack sround it. Ths
Engineer reserves the right to pass judgement upon the efficiency of thermometric
instrurments.

Control of Mixing Time

The plant shall be equipped with positive means to govern the time of mixing and tc maintain
a constant ime unless changed by order of the Engineer.

Dust Collactors

The piant shall be equipped with a dust collector construsted to waste or return uniformiy to
tha ht elevator ail or any part of the material collected, as desired.

Safety Requiremants

Adequate and safa stairways o the mixer platform and sampling points shall be provided and
guarded ladders to other points shall be placed at all points where accessibility ta piant
operation is required. Accessibility o the top of truck badies shall be pravided by & platform or
oler suitable device to enabie the Engineer 1o obtain sampling and mixture temperature data.
& hoist or puflay system shall be provided to raise scaie calibration equipment, sampling
equipment and other similar equipment from the ground to the mixer piatform.

All gears, pulleys, chains, Sprockets, and other dangercus moving parts shall be thoroughly
guarded and protected. Ample and unobstructed space shall be provided on the mixing
platform. A clear and uncbetructed passags shall be maintained at all times in and around the
truck loading area. The area shall be kept free from droppings from the mixing platform.

vii) Speclal Requirements for Eatching Plants Using Weigh Box or Hopper

The equipment shall include a means for accurately weighing each size of aggregate in a
welgh box or hopper suspended on scales and of ample size to hold & full batch without hand
reking or rurming over. The gate shall close tightly 50 that no material is allowsd 1o leak into
the rmixer while the bateh is being weighed. Asphalt plants shall meet requirements in
accordance with ASTM D985 & ASTM D280,
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Bltuminous Control

The equipment used io measure the miturninous material shall be accurate to plus minus
five-tenths {0.5) percent. The bituminous material bucket shall be a non-tilting type with a
laose sheet metal cover. The length of the discharge opening or spray bar shall be not |ess
than three quartars (3/4) the length of the mixer and it shall discharge directly into the mixer.
The bituminous material bucket, its discharge yalve or valves and spray bar shall be
adequately heated. Steam jackets, if used, shall be efficiently drained and ail connections
shail be so construsted that they will not interfere with the efficient operation of the bitumingus
scales. The capacity of the bituminous material bucket shall ba at least fifteen (15) percent in
axcoss of the weight of bituminous material required in any batch. The plant shall have an
atlequately heated guick-acting, non-drip, charging valve located directly over the bituminous
material bucket.

The indicator diat shall have a capacity of at least fifteen (15) parcent in excess of tha guantity
of bituminous material used in a batch.

The dial shall be in full view of the mixer operator. The flow of hituminous material shall be
automatically controlled so that it will begin whan the dry mixing period is over and &ll of the
biturninous material required for one batch will be discharged in not more than fiiteen {15)
seconds after the flow has started. The section of the bituminous line between the charging
valve and the spray bar shall be provided with 3 valve and outlet for checking the metering
davice.

Mixer

The batch mixer shall be an approved type capable of producing uniform mixture. if not
enclosed, the mixer box shall be equipped with a dust hood to prevent loss of dust. The
clearance of blades from all fixed and moving parts shall not exceed 25 milimetres. Unless
the maximum diameter of the aggregate in the mix exceeds 30 millimetres, in which case the
clearance ghall not exceed 38 millimetres.

Control of Mixing Time

The mixer shall be equipped with an accurate time lock to comiral the cperations of a
complate mixing cycle. 1t shatl lock the weigh hox gate after the charging of tha mixer until the
closing of the mixer at the completion of the cyele. it shall jock the bituminous material bucket
throughout the dry mixing pericd and shall lock the rmixer gate throughout the dry and wet
mixing pericds. The dry mixing pericd is defined as the Interval of the time betwesn the
opening of the weigh box gate end the start of introduction of bituminous material. The wet
mixing period is the interval of time belween the start of introduction of bituminous material
and the opening of the mixer gate. The contra! of the timing shall e flexible and capable of
being set at intervals as necessary far mixing time throughout the total mixing cycle. A
mechanical batch counter shall be nstalled as & part of the timing device and shall be sc
designad as to register only completely mixed batches.

Automatlon and Recording of Bituminous Concrete Plants

The plants shall be equippad with an automatic mass measuring cycling and mahitaring
system approved by the Engineer. Recording equipment shall monitor the batching sequence
of each component of the mixure and produce a printed record of these operations. For each
day's production the Engineer shall be provided with a clear, legitle copy of the recordirg.
There should be provisions so that scales may not be manually manipulated during the
printing process.
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viii) Special Requirements for Continuous Mixing Plants

Aggregate Proportioning

The plant shalt include means of accurately proportioning each size of aggregate. The plant
shall have a femder maunted under each compartment bin. Eath compartment bin shail have
an accurately controlled individual gste to form an orifice for volumetrically messuring the
material drawn from each compartment. Tha feeding orifice shall be rectanguiar with one (1}
dimension adjustable by positive mechanical means and provided with 2 lock. Indicators shali
be provided for each gate to show the respective gate ppering in centimetres.

Waight Calibration of Aggregate Feed

The ptant shall include a means for calibration of gate opening by weighing test samplas.
Provisions shail be made so that materials fed out of individual orifices may be bypassed 10
individual test boxes. The plant shall be equipped to convenisntly handle individual test
samples weighing not less than one hundred {100} kilograms. Accursie scales shall be
provided by the Contractor to weigh test sampies.

Weight Calibration of Bituminous Mateariai

The bituminous discharge line shall be equippad with cuitaide valves and a bypass so that the
asphalt pump meter may be readily calibrated. For each change of stockpiles, the plant shali

be recalibrated.
Synchronisaticn of Aggregate Feed and Bitumlnous Material Foed

Satisfactary means shall be provided fo afford positive interiocking contral between the flow of
aggregate from the bins and the fow of bituminous material from the meter or other
proportioning device. This control shall be sccomplished by interiocking mechanical means or
by any other positive method satisfactory to the Engineer,

Mixer

The piant shall include a continuous mixer of an approved type, adequately heated and
capable of producing a uniform mixture. it shall be equioped with a discharge hopper with
dumgp gates which will permd rapid and complete discharge of the mixture. The paddies shall
be adjustable for angular position on the shatft and reversible to retard the flow of the mix. The
mixer shall have a manufacturer's plate giving the net volumetric contents of the mixer at the
several heights inscribed on a permanent gauge. Charts shall be provided showing the rate of
fead of the aggregate per minute for the aggregate baing used.

Bituminous Paver

Biturninous pavers shall be self-contained, power propelied units, provided with sutornatically
controlled activated screed or strike-off assembly, heated if necessary, and capsble of
spreadirg and finishing courses of bituminous plant mix material in Jane widths applicable to
the specified typical section and thickness shown on the plans. Pavers used for shoulders
and similar construction shail be capable of spreading and finishing courses of bituminous
plant mix materiat in the widths shown on the plans. Pavers shall be capable of laying one
hundred {100) tonnes per hour.
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The machines shall employ mechanical devices guch as equalising runners, sfraight-edge
runners, evener arms, or other compensating devices 1o adiust the grade and confine the
edges of the mixer tp true lines without the use of stationary side forms.

The paver shall be equipped with a distrinution system to place the mixtura uniformiy in front
of the screed.

The scread or strika-off assembly shall effactively produce a finished gurface of the required
evenness and texture without tearing, shoving ar gouging the mixture.

The paver shall he capable of being cperated, when laying rixture, at forward spsed
consistent with satisfactory laying of the mixiure.

The gutomatic controls for the paver shall be an automatic linkage arrangement so that
through the process of automatically adjusting the screed, the thickness of asphaltic mixtures
can be placed and finished to predetermined grade and a uniform ¢rown or cross-section.

Manually controlied bituminous pavers may be used only with the written consent of the
Engineer. A manually controfied bituminous paver shall be of the self-propeiled type with
spread and strike-off faciliies designed to spread the mixiure in such a manner that no
supplemental shaping will ba required. it shall be capable of spreading the mixture eveniy,
with unifarm density, without segregation and shall sirike off true to the cross-section screeds.
It must be constructed so as not to foliow minor irreguiarities in the base and must be resdily
adjustable to contral accurately the depth spread.

No manually operated bituminous paver shall be gelivered to the Site prior to its approval by
the Engineer.

A self-propelled aggregate spreader shall be of approved design supported by at least four (4]
wheels agquipped with pneumatic tyres on two (21 axles The aggregate spreader shall be
equipped with a means of applying fhe larger cover coat material to the surface ahead of the
ematler cover coat material and with positive contred 80 that the required amount of matenal
will be deposited uniformly over the full width of the bituminous material. Other types of
aggregate spreaders may be used provided they accompiish equivalent results andfor are
approved by the Engineer.

103.5 Measurement & Payment

Mohitization and Demebilizetlon of Contractor's Facilities and Plant/Equipment

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

Payment for temporary instaliation and facilites, including offices, site laboratory,
accommodation, workshops, quarries, porrow pits, batching and blending plants, ete. shail be
made upon their satisfactory completion.

50% of the item will be paid on arrival and erection on the site of the specified items of

Plant/Equipment. The remainder will be paid on confirmation by the Engineer that the output
of tha Plant/Equipment complies with the requirements of the specification.
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104 - GENERAL CLIMATE PREVAILING IN SRI LANKA

The information below is given only as & general outhne description of the climate of Sn
Lanka. The Coniractor will be assumed fo have made his own detailed investigations of the
climatic conditions occurring in and around the Site, and taken into consideration the same
when praparing his Bid.

Sri Lanka is a tropical island in the Indian Ocean just north of the Equator and gast of the
southern tip of india.

The island has a marked varigtion in climate due to ite central highland region baing
surrounded by an extensive lowland area.

The regional differences in temperature are due to altitude and not latitude. Stight monthly
differences in temperature ocour, mainly due to the seasonal movement of the sun, some
modifying influences are also caused by rainfail. In the lowlands, the mean annua
temperature is 27°C with a mean daily range of £°C, in the central highlands with altitudes ug
to 2,400m a cooler climate is experienced

The relative hurmidity varies generally from 76% by day to g0% at might.

Annual rainfall varies from 2,500mm te over 5,000mm in the southwest of the island, while in
the northwest and southeast the annual averages are usually less than 1,250mm. The project
is sited in the southwest guarter of the island.

Batwaen May and September the winds at mean sea level are from the southwest, and this
period is known as the Southwest Monsoon season. From December to February, the winds
at mean sea level are from the Mortheast and this pariod is known as the Northeast Monsoon
season. The two two-month pericds between March-April and Dotober-November betwesan
the monsoon seasons are referred to as the inter manscon periods. During these latter
periods, due to large scale convective activily over the Inter Tropical Convergence Zone,
raing ooeur.

105 - CARE OF THE ENVIRONMENT

The Cantractor shall tzke 8]l reasonable precautions, whether spacified in the Contract or not
to prevent damage to the natural environment occuring as & result of the execution of the
Works. The Contractor will be required to prepare Environmenta| Manzgement Plans (EMP)
for the North and South Sections and submit to the Engineer for sppraval prior to work
commencing on site.

A draft EMP is given below for guidance

105.1 - DRAFT ENVIRONMENTAL MANAGEMENT PLAN

The Envirorwmental Management Plan (EMP) outlines the sctions necessary for the contractor
to comply with currant and future environmental regulations during the constructon.

The environmental management plan {EMF} therefore;
+ Provides the overall management guidelines,
» Enables accurate assessment and control of significant impacts,
« Ensures that management undertakings made in the PEIA and Project Design Document

are appropriately addressed.
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In agdition, ongoing menitoring 18 necessary to ansure that sl measures undertsken are
effective and meet environmental requirements in regards to water quality, dust, noize levels,
zafety, freshwater and terrestrief flora and fauna.

Action Plan 1 -~ Air QGuality
Objectivas:

o To praserve air quality on project sita.
o Toimplement dust control measures in accordance with best practice.

Tasks
Befora Construction:

« Dust control measures to be formulated in accordance with Ambient Air Quality

Regulations, 1924.
+ Water for dampening would be drawn from appropriate sources water tankers with

sprinkler.
During Construction:

« Prevent any burning of kitter, green waste, or used construction material on site,
» Dust control to be achieved by spraying water an unsealed road portions as required.

Decommissioning:

+ Nospecia! dust control measures required cther than implementation of effective
rehabilltation meagsures.

Monitoring

+ Regular visual inspection of project rmachinery to ensure eguipment condition and
maintenance is not affecting air quality levels.

« Ongoing analysis monitoring with sample collection and analysis on G-manthly
intervals before and during construction.

¢ Provide full time supervision with reporting on a daily basis (North and South Sections)

DeliverablasiCompliance Criteria

Dust ievels not to exceed the permissible limits given in Ambient Air Quality Reguiations,
18994,

Comective Action

» Improve road and project vehicle maintenance,
+ Reduce vehicle speed.
» Improve method of construction procadures,
Action Plan 2 — Handling, Storage and Digposal of Waste and Hazardous Materials

Dbjectives
To ensure that there is no impact from the handling, storage and disposal of wastes and

hazardous substances (includes oil) within the project area.
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Tasks

Before Construction:

Ensure hazardous substances and wastes have been sllocated sale and secure
storage areas at the construction camp of project site offica.

During Construction:

» Clearly defined areas for storage of tyres, lead-acid batteries, inert solids, waste oll,

seplic tanks, and hazardous wastas,
» Clearly defined areas for storage of any nazardous substances used at the project site

office, depot, vehicle fusling station, fliel tanks etc,

+ Canstruzt and maintain 2 bund for waste oil storage

« I required, construct and maintain septic system at the construction camp according
io the Guidance of Local Authority of the respective area or otherwise connect to

existing sewer line.
« Ensure gorrect labeling and adeguate separation between different types of hazardous

materials.
Decomrissioning:

« Remove all hazardous wastes from the depot and project site.
Remove all storage tanks such as fuels and waste gils from the depot 8 project site.

+ Disconnect and desludge septic tanks and fill wath sand.

Monitoring

Conduct weekly reviews of waste and hazardous goods management.

DellverablesiGompliance Criteria

« Ensure septic tanks are designed to mest criteria accarding to CEA/local autherity of
{oilet faclities are properly connected to existing sewsr lines.

« All storage in accordance with CEA/local authority raquirements

« Ensure hazardous substances are trangported in accordance with the CEAJtocal

authority requirements.
Cormrective Actlon

s Comprehensive maintenance program for storage and associated pipe work around
dangerous substanca storage.
s Formulate an Emergency Response Flan.

Action Plan 3 — Water Quality and Ecosyatem Monitoring

Objectives
«  To continuously review water quality data to determing the impact on water quality of
the construction.

s To protect the environmental values of an aquatic ecosystems of the project area.
« To compiy with all relevant statutory requirerments.
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Tasks

Batora Construciion.

*

Review hydrological data.

identify sultable sites and analytical parameters for water guality monitoring.
Detsrmine biotogical indicators and monitoring requirements to satisfy regulatory
reporting requirements and design appropriate monitoring systems.

Deterrnine valicity of analytical suite andfor mignitoring fraquency.

During Construction:

Monitor construction to ensure minimum disturbance to wateryays.

Construct water management system as designed to stabilize disturbed areas.
Manage water qualily to ensure compliance criteria ane met.

Control paint source contemination from on-site and off-site sourCes.

Decommissicning:

Ensure access to water quality monitoring sites is maintained.

Morritor decommissioning activity to ensure minimum disturbance to waterways.
Remove of secure safely any material, which cauld causa further contamination,
Review reguirements for angoing monitaring, determine what monitoring facilities and
access must be retained during construction phase and compliance criteria satisfied.
Decommission, remove and/or rehabilitate all structures, faciiittes ang monioring
facilities - excluding ongoing monitoring facilities.

Monltoring

.

Undertake baseline surface water quailty monitoring at identified sites (under specific
monitoring strategies).

Continue surface quality monitoring; during operating phase adapt frequency andfor
analytical parametars monitored where required by regulatary authorities andfor on the
basis of analytical data obtained.

Monitor rate of sedimentation at strategic points along the rivers using marked stakes.
Event monitor stabllised disturbed areas and suspended solids in sedimentation basin
guring/immediately following significant rainfall events.

Continue selected monitoring unti stable, environmentally acceptable congitions are

evident.
Continue surface quality monitoring for 2 pefiod to b determined following

dacommissioning.

Daliverables/Compliance Criteria

Adapt compliance criteria as required by regulatery authorities.

Water uality to comply with appropriate guidelines, taking into account site-specific
factors.

Report water quality trends io operationalenvironmental staff.

Waste discharges from on and off-site sources meet regulatory receiving water quality
standards.

Water quality indicators will not exceed appropriate accepted guidelines as a
consequence of construction of gperation.
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Corractive Action

Where impact is identified, recommand corrective changes to be made.

where no impact is identified, recommend appropriate changes to the menitoring
program 1o reduce frequency andfor paramaters without compromising integrity of
nrogram.

Modify management or site activiies as nacessary to meeticomply with stated
requlations.

Actlon Plan 4 — Nolse and Yibration Control

Objectives

Taske

To implement noise and vibration control measures in accordance with best practice.

During Construction:

Trucks and other engine driven equipment at the project site will be fitted with high
efficiency mufflers and retarders where nacessary to avoid causing excessive noise.
Egquipment will be maintained and attended 1o promptiy to avoid logse or rattling
covers, work bearings and broken equipment,

Where appropriate, mechanical equipment will be located on mounts designed ke
isolate structure-borne vibration and noise.

Noisa contro! equiprment will be inspected in sccordance with manufacturers’
recommendations, ar as may be otherwise reasonably required, and defects will be

repaired promplly.

Decommissioning:

Mo spacial noise measures.

MonHoring

Basaline pre-construction noise monitoring close fo villages or nearest residences.
Noise monitering to be carried out at the commencemant of construction and
operation from nearest dwellings during gritical eary morning and evening haurs or

upan receipt of complaints.
Reqular visual and aural inspection of machinery to ensure aguipment condition and

rmaintenance is not affecting noise levels.
Ongoing noise and vibration monitoring throughout operation period to requiate effect
of abatement measuras.

Deliverabiles/Compliance Criteria

Naise lavels not to exceed standards stated in Noise Regulations of S5ri Lanka -
National Environmental {Noise Gontrol} Regulations, No.1, 1986, and interim standard
for vibration dated 4 July 2002.

Vibration levels of road not to exceed 2mmfs at any time.
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Carractive Action

« Improve hoise attenuation of project machinery.
« Construction of noise barriers st strategic locations to the nearest receplors.
« Monitor noise {am/pm) from nearest residences and any complainant's dwelling.

+ Reassess permitted noise jevel.
Action Plan & — Littar Control
Objactives
To ensure the project site is clean, tidy and free of IiHter.
Tasks

Durng Construction:

« Project staff to practice reduce, reuse, recycle and dispose of litter in that order of

preference on site.

+ Adeguate signage of litter prevention and bin locations ta be in a visible position for
project staff, visitors and other authorized personnel.

« Prohibit dumping of litter into adjacent streams and rivers.

« Periodically empty litter bins.

Decommissionng:

¢ Ramove all termporary litter signage at compietion of construction,
» Rernove all litter raceptacies from the praject site

Maonitoring:
Daily inspection of project site housekeeping by the contractor,

DaliverablesiCompliance Criteria

e Ensures that all Iiter is disposed off-site through existing solid waste disposal
channels.
« Litter free and environmental friendly project site.

Corrective Action

« Litter receptacies are o be cleaned daily by designated staff
s Educate and train project staff on proper litter disposal methods.

Action Plan 6 — Erosion Control
QObjectives

o Tominimise disturbance of existing natural vegetation and exposed earth surfaces as
a result of construction and operational activities

= To mitigate any effect of the discharge of water containing silt laden sl into rivers,
streams and adiacent land.
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Tasks

Before Construction:

Carry out a vegetation survey and record species of conservation significance, any
environmentally and cufturally significant areas.

With assistance of the Enginger, assass the need to install drains, silt lraps and silt
ponds on areas likely to discharge siit-laden water into rivers or nearby streams and
land.

Silt retention pends to be designed according to its retention period and methed of

operation.

During Construction:

Construct all drains, erosion protection and sediment control measures to MmN rnise
erosion through the Engineer.

Silt retention ponds will be designed to have a retention volume of &t least 1% of the
contributing catchment area mulfiplied by a depth of 2 metres. The length to width ratio
shall be 2.1

Ponds to be cleaned each time retained sediment reaches a depth of 1 medre.

All drains should empty into siit traps or ponds prier to any discharge to any watarway.
aterial trapped in the pond to be periodically cleared and disposed off at waste
disposal area.

Decormmissioning:

Remaove all temporary infrastructure and rehabilitste during the dry sesson.

Maintain erosion and sedimantation controts until vegetation establishment.

Erasion control and sediment collection structures remaved after rahabilitation to
EensuUreE MInimum arosion.

Supplement topsoil with direct seading of grasses or other vegetation cover native to
the area

Maintain erosion coniroi structures in areas where vegetation is being established.

Monitoring

Monitor activities to ensure progressive rehabilitation {and use of topsail) as soon 2s

possitle.
Check erosion following each significant rainfall evert and institute remedial measures

as raguired,
Annual assessment (species density and diversity) of effectiveness of re-vegetation

programs.

Peliverables/Compliance Criteria

Erosion in drainage lines will not create excessive disturbance to siream and river
sedimentation

All disturbed sreas will be rehabilitated to stable, self-sustaiming binlogicat
communities that is compatibie with the existing surrounding.

Corrective Action

Undertake additional erosion control and ra-vegetation measures as required.
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Action Plan 7 - Oceupational Health and Safety (OHS)

Ohjectives

To put inte placa a system to manage haalth and safety of the project staff and the
general public in accordance with the Labour Act of 5n Lanka.

Tasks
Before Construction;

Farriliatise staff with requiremerts of industrial Safety of the Labour Act.

Audit current status of confractor equipment, procedures and staff competence.
Establish relationshlp with OHS inspectorate at Department of Labour.

Formulats strategy for remedial achion.

Appoint trained safety officer.

Pravige Firgt Ald ¥it and training.

Form an OHS committee and formulate a OHS Management System if contractor
does not kave an existing one.

4 & 8 % & B ¥

During Construction;
instruct project staff the need to adhere to the raguirements of the Industrial Safety of

the Labour Act,

Cecommissioning,
Mo special requirements.

Monitoring

« Identify key performance indicators such as lost time injury, medical reatment and

accidents.
« Putin place a monthly statistics recording accidents.
+ Investigate the cause of any accidents that may have gocumed

Dellverables/Compliance Criteria

« Demonstrate to the OHS inspectorate that the contractor has an effective OHS

management system.
a Safe working environment.

Cormective Action

¢ Ensure that the actident is not repeated
Junior staff trained to takecver safety responsibilities when responsibie staff is absent
from project site

s Formulate Emergency Response Plans

Action Plan 8 - Waste Excavation Disposal

Objectives

To manage the removal and deposition of excavated raterial from the construction
sites for future use in order 1o minimise environmental Impact
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Tasks
Befora Construction:

« Inspect selected wasle excavation disposal areas as agreed with the Engineer. 2.9.
area that is clear of future works with sase of construction of toe draing around

stockpile.
« Disposal site Is to be located at ieast 30m away from the adjacent sreams, on

elevated ground.
» Insiall perimeter drains, silt traps or ponds around the sife to pravent any digcharge of

silt-laden water int rivers or adjacent streams.
During Construction:

« Adhere to dump site operational instructions.
+ Excavated material is to be stockpiled, compacted by track rolling and shaped to bland
with existing topography on area approved by the Enginees

Decommissioning:

At the completion of use of site. Re-topsail and re-vegetate the area with soil and
vegetation close ta its previous condition.

Monitoring

Inspect the disposal site reguiarly to ensura waste excavation instructions are adhered
to.

Dallverables/Compliance Criteria

N adverse effects on all waterways, original site and adjacent fand.

Comrective Action

» Train staff in the daily operational procedures of the site.
» inform the Engineer and issue stop work instructions if procedures not followed.

Specific Monitoring Strategies
Terrastrial and Freshwater Flora and Fauna Monitorng

Annual assessment of tarrestrial and freshwater flora and fauna within the projest area in
respect to any impact from the project.

Water Quality Monltoring
The primary cbjective of the water quality monitoring program is to:

a gonform compliance with statutory regulations,
s provide data necessary for evalyating the environmental performance,
» assess the impact of the construction on water quality and the need for remedial

Measures,
= alert site management and appropriate authorities of potertial enviranmental problems

or other recurring peflution incident; and
« allowfor a periodic review of mitigating measures and safeguards.
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The sites are to be monitored bi-annually during construction.
The follewing parameters will be monitored in each survey.

« parameters agreed with CEA including temperature, pH, electrical conductivity,
turbidity, diasclved oxygen

Multi-element scans will be conducted.

The undertaking of this monitoring program will provide a basis from which the impact of
activity of construction will be assessed. Such @ program will be reviewed and may extend
into the operational phase if necessary.

Where such damage is an unavoidable consequence of the construction of the Works, the
Contractor shall diligently execute such measures o mitigate or repair such damage as are
specified herein including but not necessarily limited to landscaping and topsoiting of spoil
areas and borrow pits, arranging drainage of borrow pits and spoil areas to prevent scour and
gubsequent siltation or pollution of water colurses with silt, topseiting of the specified areas of
the Permanent Works and the pravision of replacement frees as provided for by the

specification.

Waste oil shall not be discharged on to the ground or into water courses but shall be callected
and disposed of in a manner approved by the Engineer.

All waste or rubbish shall be disposed of at approved locations. Trees both within and outside
the Site shall be carefully profected against any damage unless the removat of such frees i3
necessary for the execution of the wWarks.,

it in the opinion of the Enginger the Contractor fails to comply with the provisions of this
clause or any provision relating to the care of the natural environment, the Engineer may
arrange for necessary measures to be impiernented by others and (o recover the cost from
payments due to the Contractor oF from retention monies or from Performance securilles heid

by the Client.
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108 - INVESTIGATIONS, DESIGN AND PREPARATION OF CONSTRUCTION
DOCUMENTS

106.1 Description

The Contractor shall carry out and be responsible for the design of the entire warks other than
the parts of the works for which detalled designs are given in the contract. The contragtar
shall aiso be rasponsible for the design necessitated in remedying any defects in the works.

The detailed design shall be carried out in accordance with the following and aill other
requirements of the contract.

The Pavement Design shall be based on the foliowing documents.

o Overseas Road Note 31 - Transport Research Laboratary, Fourth Edition, 1283
« A Guide to the Structural Design of Roads under 8ri Lankan Conditions — RDA
Publication

The Design of Structures shall be based on the following documents:

« Design Cods BS 5400
» Bridge Design Manual - RDA Publication 1997

The Geometric Design shall be based on the following documents:

« Austroads -2002 {for Expressway)
AASHTO-2004 (for Expressway)
» Guide to the Geometric Design of Roads - RDA Publication 1888 {for cther than

Expressway)

The contractor shali carry out the detailed designs based on preliminary designs / outling
designs / conceptual designe carmed oul by the Employer and given in the contract. The
cutcomes of the design, including working drawings, shall have sufficient details in
comphiance with the contract decuments to the satisfaction of the Enginger. The designs

require the approval of the Engineer.
The surveys and investigations to be carried gut by the Contractor in respect of the design of
ihe entire works, as detailed in the specifications or otherwise required shall be deemed to be

a part of the design.

10€.2 Meagurement and Payments

The rate shall inciude for all costs associated with studies, tests, investigalions and
comprehensive design of the work including preparation of designs and conatruction
documents required for construction of the Waorks.
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107 PROVISION OF INSURANGE, BONDS AND SECURITIES

107.1 Description

The Contractor shall provide all necessary Insurances. Bounds, Guarantees and Securfties as
are required and detailed in the Tender Documents, Conditions of Confract or thig

Spacification.
107.2 Measurement and Payment

Measurement shall be as a lurnp sum payment for afl expenditure with regard to the prowision
of insurances, Bounds and Secunties.

Paymeni shall be made on submission of the criginal Insurance, Bound, Guarantee or
Security o proof of payment of the same provided that the original shall be made availabie {0
the Engineer within a reasonable time after proof of payment.

108 — TRAFFIC MANAGEMENT AND MAINTENANCE OF EXISTING ROADS

At least 14 days prior o the start of the Works. the Coniractor shall submit to the Engineer a
detsiled Traffic Management Plan including programme and method statement. Thesa shall
be approved by the Engineer before the Contractor commences work, and shall show
amongst other things the method of protection of the publiz, and give details of the hours of
operatian, location, types and numbers of traffic safety devices, baricades, warming signs.
flagmen and the like.

in the preparation of his Traffic Management Plan including programme and method
statement, the Contractor shall comply with the following:

a) The Contractor shall conduct hiz operation in such a manner that no graater lsngth or
amount of work is undertaken than he can carry out efficiently having due regards o
the rights and convenience of the plblic,

b) The Contracior shall take particutar care, when passing traffic through his Works, that
all excavations and other hazards are properly protecied with barriers and are
flluminated at might.

g} i the Contractor proposes 2 road closure fig shal provide an alternative routing of the
traffic. which must be approved by the Engineer and the landownersfauthorities
eoncerned bafore commencing the construction of any detourideviation.

dy The Contractor shall set out in detail the measures which will be adopted to ensure the
safe and timely passage of all categories of traffic through the works. In the event that
the plan inchudes the provision of diversions onto other roads, it shali be shown that
this has been agreed with the appropriate local authorities, and such roads of fracks
shall be fully maintained during the period of use by the contractor, so that they are
capable of being used by saloon cars as well as all other traffic categories.

g} The verges of the diversions shall be clearsd and maintained clear for a width of at
lagst 1.5m beyond the edge of the carriageway ar such lesser width as the Enginesr

may agree. The surface of all diversions shal be maintained in a smooth and
motorable condition, free from ruts, potholes and loose material, and the Contracior
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shall constantly water all detoursideviations as necessary to keep down dust and to
facilitate the proper blading and grading of the surface. All deainage works shall e
maintained in good working order.

I The Contractor shall be responsibie for the provision, erection. maintenance and
remaval of all lemporary signs and barriers necessary for safaty and convenienca, 1o
pass traffic not only upen the existing road lo be constructed or realigned and such
temporary roads or bridges as he may construct, but also on all minor and private
roads off the site of the Works which are used as givarsions, Particutar care shall ba
taken to ensure that all signa, barriers, and lighting are cleanly visible at night and at
times of heavy rain, Temporary advance detour signs shall be erected before any road
junction, and a detour sign shail be erected at both ends of any diversion and at other
minor roads where there is any possibility of the divertad traffic mistaking tha route of
the detour. Temporary signs and barriers shall conform with the requirements of
"Wanual on Traffic Contral Devices, Part Il, July 2004" prepared by the Mational Road
Safaty Secretariat.

g) Where in the opinion of the Engineer, it is impracticable to provide a two-lans
diversion. a single lane cariageway not less than 3.0m wide with traffic controt and
passing places at 250m intervats shall be provided, Each passing place shall be not
less than 20m long, and provide an additional width of 3.5m. The continuous length in
which singla lane passage is provided shall not exceed 500m at any one location
without the Enginesr's prior approval. The Contracter shall furnish sufficient competent
flagmen, Stop-Go boards and the like to control and regulate the flow of traffic under
ane-way traffic operations.

hy Any damages to existing roads or land caused by the Gontractor shall be reinstated at
his own expense, including the cost of repair for any damages o structures, utilities or
watercourses. If required by the Engineer, such temporary routes shall be restored to
tha griginal contour and made impassable to vehicular traffic. The surfacas shal! be
scarified as needed to provide a condition which shali facilitate natural re-vegetation,
provide for proper drainage, and prevent erosion.

il The traffic management programme and method statement shall conform in all
respects with the requirements of the Technical Specification.

During the day, plant and eguipment working in position adjacent to traffic and having a
projection beyond the narmal width of the unit, for example a grader blade, shall have a
fluorescent red marker attached to the cuter end of the projection. During poor light
conditions or at night, an additional traffic controller with an illuminated red wand shail
direct traffic around such plant and equipment.

At night, a1l plant items and similar ohstructions shali be removed from the normal path of
vehicles, to provide a lateral clearance of at least m where practicable, with a minimum
dearance of 1.2m. plant and equipment within §m of the norma! path of vehicles, shall be
not less than two yellow steady lamps suspended vertically from the point of the
chstruction nearest to a traffic lane, and one vellow steady lamp at each end of the
obstruction on the side farthest away from the traffic lane.

No revisions shall be made to the approved traffic management programme and method
staterment without the prior written permission of the Engineer, and the Contractor shall
allow T days for the Enginesr to review any request for a revision thereof.

The Contractor's obligations 16 undertake traffic management and maintenance of existing
roads shall continue uniess or until attendance is no longer reguired.
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Maintenance of the Existing Haul Road.

The Contractor shall maintain the wholg of the existing road where and when required by
the Engineer:

Scarification, grading, watering and rolling of the axisting road fo maintain a fair
running surface

- Repair of potholes and depressions

- Cutting, reshaping and deepening whefe necessary, side drains and ditches

- Clearing and maintaining culverts

- Clearing and maintaining existing watercourses
Clearing and frimming of verges and intrusive bush growth

The Gontractor's obligations ta maintain any part or all of the existing haul road under this
syub-section shall cease when any part or all of the Works has baen taken over by tha

Employer.
108.1 Measurement and Payment

a. Meaasurement

Arrangement for traffic during construction shall be measured per month and the guantity of
work for payment during the month shall be assessed by the Engineer on the Contractors

claim.

b. Payment

Payments shall be determined by the Enginger on the proportionate complated works during a
month in accordance with the Clause 108.

108  ADMINISTRATIVE COSTS OF THE PROJECT MANAGEMENT UNIT

109.1 Description

The Administrative Costs of the Project Management Unit shall be included in the Bif
of Ouantties of the civil works confract This ftem shall cover costs in respect of
rentals of buildings and vehicles, fuel, equipmeant purchases and instaltation, hiring of
employess etc.

108.2 Payment

The Cortractor shall make payments to the relevant agencies, organizations, or
individuals for services rendered in respect of rentals of buildings and vehicles, fuel,
equipment purchases and installation, hiring of employees etc. on the certification of
the Employer.

Payment in respect of the above expandliure shall ba reimbutsed to thae contractor
inclusive of an overhead component of 15% of the cost through the interim paymean
cerificates upon submission of proof that such payment has besn made io the
relevant party through a banker's cheque acceptable to the Employer.
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110 - PAY ITEMS AND BASIS OF PAYMENT

The varicus pay items for this work section are to be as listed in Section 100 of the Bill of
Quantities.

The rates for all pay items insarted in Section 100 will be considered as full ard firal payment
for all the Contractor's obligations as per these Specifications.
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LIST OF STANDARDS

The Cantractor shall provide for the use of the Engineer technical publications, standards and
codes of practice, stipulated by the Enginesr. !n all cases original publications of the edition
currently in force are assumed. The type of publications requested may include:

Sri Lankan Standards

British Standards

AASHTO publications

ASTM publications

FIDIC publications

HMSO publications

TRL publications

Any other relevant Books or Publications

The books and publications shall bacome the property of the Employar upen completion of

Contact
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APPENDHX - 2
OFFICES FOR ENGINEER AND EMPLOYER

The Contractor shall also provide all dems listed in the attached Schedules.

Al offices shall be of durable standand to the satisfaclion of the Engineer. Offices shall be
supplied with hot and cold water air conditioned, electricity and electrical fittings to British
Standards or to those of the Ceylon Eleciricity Board, whichever is more stringent. Officas shall
be provided with adequate facilities for the disposal of waste water and sewaga to the
satisfaction of the Engineer. Such facilities shali be connected to individual or communal septic
tanks of aufficient capacity.

Throughout the duration of the Contract, the Contractor shall ensure an uninterrupted supply of
gas, water and alectricity to the offices.

The Main Type A Office requirements on this Contract are as follows

Rmm Description Minimum Size No Area m?
1 Team Leader 5m x 4m i %
2 | Conference Raom Bm x 4m 1 2
Senior Contractf Claim

g Specialist o Sk Sm_ 1 g
{2 Resident Engineers{

4 | Bridges& Highways) M ¥ o 1 12
Contracts/ Claims Engineer

5 & Assistant Contract! 5m x 3m 1 15
Claims Enginger
Chief QS & QS &m x 3m 1 15
Highway! Bridge
Engineers(2) | 5m x 3m _| 1 1%
Envirgnmantal Speciglist &

8 | Geotechnical Engineer(2) Benx dm L 15
Frogramming/ Drainage

. Design Enginest(2) BRI K20 1 13
Materials/Pavement

10 Engineart2) Sm x.3m 1 15

11 Assistant Engineers(2} 5m % 3m 1 15

13 Site Inspectors(3) 5m x 4m 1 20
QS CAD QOperator and 5

14 Claimsf Variations 5m x 3m 1 15
Assistants{?) s

15 CAD Operatorsi?) Sm x 4m 1 20
Office Manager & Admin

16 | Assistant/ Jar. Secretary SR ! — N
Secrelary and Computer

17 Oparator 5m x 3m 1 15

18 Store Room 5m x 3m i 15

ig Kitchen &m x 2.4m i 14

20 | Dining 4m x2.5m 1 10

19 Toilets /shower 5.1m x 4m unit 20

20 Toilet Imxim 1 3

330
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OFFICES FOR THE ENGINEER — FURNITURE AND EQUIPMENT
Schedule

The new fitings requirad under this Contract for the site offices indicated in the scheduie of offices .
shall be to the Engineer's approval and are as follows.

Office Type A

DESCRIPTION No.

A. Officas
The Main Cffice of gross floor area 2508q.m. in close proximily to the Contractor's Main Site 1
Office.

Diffice rooms
Conference /0ams
Bathrooms — male
Bathrooms — female
kichen
Share room
Lunch room
B. Fumlturg .
Office desks, L shape, 150x75cm with 130x45 cm computer credenza and each having at 2
keast & drawers, one of which (8 lockable. _
Office desks, L shape, 120x70cm with 120x45 cm computer credenza and each having al 8
least 3 drawers, one of which is lockable.

JE P Y ) [ N

| Office desks. 120x70cm and each having at least 3 drawers, one of which |5 lockable. 12
Computer desks. 12
Executive chairs with gas |ift height adjustment and am rests (High Back). 2
Executive chairs with gas It height adjustment and arm restsi Medium Back). 6
Executive chalrs with arm rests{ Low Back). 12
Typist chalrs with gas lit height adjustment ahd arm rests. 12
Visitar's chairs. a0
Steel filing cabingts with four drawers. 8
Book shelves, 1m. x 2m_with 3 shelves and lockable cupboard at base. 9
Storage cabinets 1mx2m, two door, lockable. ]
Conference table ko sit 23. 1
Conference ropm chairs. 25
{xfice table with glass tap 3
Bulletin koard 0.8x0.6m. 5
Bullelin board 1.2x0.8m. 3
White rmarker board 1. 2mul 8m. 4
Office safe 0.125¢cu.m secured to the building, o
Vaste paper baskels 15
Coat stands 4
Plan chest — AQ Type — § drawers. 1
Window blings/curaing to all windows. 1 sat

. Equipment

Intemationally Reputed Brand Fersonal Computer, Inte” Core™ i7 -960; 3.20 GHz
Frocessor, 858 upgradable up fo 24GB DGR3 RAM, 500GB SATA 7200rpm Hard Drive,
CVDMRW SATA, Modem, 101 Key Engllah USB Key Board, 1 Parallel, 1 Serial, 10 USB 2.0
Ports Mouse Port, PS/2 KeyBoard Port, External Microphone, RJ45, VGA Card, 18" TFT B
Fial Screen Monitor supporting 1280x1024 resotution at T5Hz, Optical Mouse with scrall
whesl and mouse pad, licensed Windows ¥ Professional, Kaspersky Infernet Security Virus
Suard; 3 Years comprehenshie warranty

Uninterripted Power Supply, On line Unit 1 kvA with sealed maintenance free battery and 9
60 minutes backup time.

intemationally reputed Brand Note Book PG: 3" Generation Intel” Gore™™ i7 Pracessor, DDR3
SDRAM 1600MHz supporting Lpto 1638 Memory: S00GB 7200rpm Hard Drive. 14" diagonal LED
Backit HD. Anti glare{1366x768); Inte HD Graphics 4000, SRS PRO Audiof Integrated Stereo
Speakers; T20p HD Wab cam; 4 x USB 2.0 ports; Charging Port; 1 RJ-45(Fthemet). 1 VGA, 1Display 3
port; Headphongdmicrophone combo port, DVD/RW  Drive. Integrated VWireless LAM: Bluelooth,
Network slot ficensed Windows 7 Professional, Kaspersky Internel Security Wiruz Guard, 3 Years
comprenensive warranty

2
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[LAN {24 hub) wiring loops for desktop computers and printers

1
Broadband wireless internet connection linked to the office LAN wilh capacity o provide 1
internet serviges to all computers on network, _
ANAL Ink jet colour printer. i} 2
Ad laser jet printer.(Minimum 20 pages per minute; 1200x1200dpi; 64 MB RAM; 275MH2 g
Processor v _
Computer software, licensed copies of M5 Project - iatest avaitzble version. 4
Computer software, licensed copies of AUTOCAD latest avaiiable version. 2
Telephohe lines 2t least one capable of international direct dialing. 3
12 phone exchangs with handset In each office. 1
Maobile cellular phones with SIMM cards, ]
Plain paper fax machine, with multi function as printer and scanner. ) 2
Heavy duty photocopier with lsserfdigital technology, minimum 83 copies per minute,
magnification of +25 to 400% in 1% steps. criginal print area A3 and paper size A to AS,
resclution E00dpi minimum, continuous copying of 300 pages minimum, scan memary of ’
1GB minimum, Systemn Hard Disk st least 80GE. System Processor B00MHz or more.
Electronic! Automatic copy sorting capacity of 85 sheels each set up to 20 sels. capable of
network prinfing and supplied with stand. Aute shut offf standby amangement. -
Desktop multifunctional Laser Colour Photocopiar] Copier, printer, Colour scanner ete.
35 copies per minute minimum (A4 Colour/B&W), Minimum 500 pages conlinuous copying,
Maximum original size A3, Zoom Range 25% -400% In 1% steps System Processor 1 1
GHz. System Memory 2 GB; System Hard Disk 250GB Minirmum, Exposure Modes
Automatic & Manual 5 steps (Minimum); Electronic/ Automatically copy sorting. e
Copier/ Digital duplicator 258 MB RAM and 40GH Hard Disk; 25 Copies per Minute 1
minimum; Electronic Filing System; 2x 550 Sheet Cassettes & Duplex capacity.
| Digital camera; minimum 14 MP with 5x optical zoom. 3
Multlmedia Projectar with remote control 1
Mechanical cormb binding machine. p)
Heavy tduty Stapler . 1
Refrigerator (300 litre) with separate deep freezer i
Two ring gas cooker with grill and wo gas belties E 1
Other kitchen equipmenta including etectric keitle (2 Nos), 38 place lea set, 13 place dinner
set, cullery. kitchen dispoesal bin, kitchen table and work surfaces, double slnk unit with | 1 set
draining board, wall and base kitehen units.
D. Safaty Equipment
Safety helmets. ki
Waier! windproof jackel and over trousers. an
Metareycle crash nheimets. 16 |
Fire extinguishers - one per reom 10
First aid box — stocked. 2
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Office Type B

DESCRIPTION

A Offices

Gffice of the Fmpioyer of gross floor area 1808g.m. minimum each located close to the
Contractor's Main Site Office.

Ofice reoms

Conferance rooms

Bathrooms - mala

Bathraoma - fgmale

Kitchen

Store room

Luneh 1o

d. Furnitura

Office desks, L shape, 150x75cm with 130%45 cm computer credenza and each having at
least 3 drawers, one of which is luckabie,

teast 3 drawers, one QI which 18 JOCRaPB,
Offica desks, L shape, 120x70cm with 120x45 cm compiner credenza and each having &t
least 3 drawers, ong of which is iockable.

| Office desks, 120x70cm and each having at least 3 drawers, one of which is lockahle.

1

Computer desks.

Executive chairg with gas lift height adjustment and arm resls (High Backy,

Exaculive chairs with gas lift height adjustment and arm rests{ Medium Back).

Typist chalrs, gas ift height adjustment, arm rests.

Visitor's chalirs.

Steel! filing cabinets with four drawers.

1

Book shelves, 1bx2x with 3 shelves and lockable cupboard at base.

Starage cabinets 1mx2m, twa door, lockable.

Conference table 1o slt 15

Conference room chairs,

|

Office table with glass 10p

Bliketin board 0.8x0.6m.

Bulletin board 1_2x0.8m.

Whie marker board 1.2mx0.8m.

Office safe 0.125¢u.m secured to the building.

Waste paper baskets

Croat stands

| Plan chest — AQ Type ~ 5 drawers.

Window bindsfcurtains to all windows.

. Equipment —
Internationally reputed Brand Note Book PG 79 Generation Intel” Core' " {7 Processoi,
COR3 SDRAM, 1600MHz supporting upto 16GB Memory; 500GB 7200mm Hard Drive, 14"
diagonal LED Backiit HO. Anti glare{1366x768}. inte!® HD Graphics 4000; SRS FRO Audio/
Integrated Sterao Speakers; 720p HD Web cam; 4 x USE 2.0 ports; Charging Port; 1 RJ-
45{Ethernet}; 1 VGA, 1Display pott; Headphonefmicraphone comba port; DVD/RW  Drive;
Integrated Wireless LAN, Bluetooth: Network siot.  licensed Windows 7 Professional,
Kaspersky Intermet Securly Wirus Guand: 3 Years comprehensive wamanty

—

2

e

intemationally Reputec Brand Personal Computer, Inter® CoreTM 17 -860, 320 GHz
Processor, BGB upgradable up to 24GB DDR3 RAM, 500GE SATA 7200rpm Hard Drive,
DVD/RW SATA, Modern, 101 Key English USB Key Board, 1 Parallel, 1 Serial, 10 USB 2.0
Ports,Mouse Port, P52 KeyBoard Porl. Extemnal Microphone, RJ45, VGA Card, 19" TFT
Flai Screen Monitor supporting 1280x1024 resolution at 75Hz, Oplical Mouse with scroll
whesi and mouse pad, licensed Windows 7 Profezslonat, Kaspersky Internel Security Vius
Guard: 3 Years comprehensive warranty

Uninterrupted Power Supply. On line Linit 1 kWA with sealad maintenance free hatlery and
£0 minutes backup time.

LAN (B hub) wiring loops for desktop computers and printers
Broadband wirgless intermet connection linked to the office LAN with capacity 1o provide
internet services 1o all computers on network.

e

A3 [ A4 lager jet printer.

Compuler seftware ficensed copies of MS Project — latesl available varsion.

Computer software, licensed cupies of AUTOCAD latest available version.

Telephona lineg at least one capable of international direct dialing.

P s | Pl |3
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Moble celiular phones with SIMM cards.

of +25 to 400% in 1% steps. ariginal print ared
resolution 600! minimum, continuaus copying of 500 page
135 minimum, System Hard Cisk ab lessl 80GE. System

Electronic/ Autornatic copy sorting capacity of 85 sheets each

e r————"

Machanical comb binding maching.

Haavy duty Stapher
Kitchen equipment inciuding refrigerator {300 lire)
24 place tea set, 12 place dinner sel, cutlery, Wic
surfaces, double sink unit with draining board, wall an

Fire extinguishers - at least one per ronm —

Firet aid box — stocked.

APPENDIX 2

B phone exchangs with ndset in each office. & o

Biain paper fax machine, with mutti function as printer and SCanner. __
Heavy duly phatocopier wilh laseridigitai technology, minmum G5 copies pef minute,
magnification A3 and paper size A to AB,

network printing and suppiiad with ¢ stand, Auto shut off standby arrangement,
Digia! carnera; minimum 14 MP with 5 opiical zoam. e

hen dispasal bin, kitchen
d base kitchen Units.

s minimum, Scan memory of
Processor 500MHz or more.
set up to 20 sets, capable of

T
with separate deepfresze, electric kettle,
table and work

D. Safety Equipment .

Safety helmets. _ B

Water! windproof jacket and over irousers. ]
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OFFICES FQR THE ENGIMEER — FURNITURE AND EQUIPMIENT

SCHECAILE
The nerw fittings required under this contract far the site offices indicated In the schedule of offices shall be to the Enginear’s approval and are as follows.
Offlce Type A
e i Room Mo T
Isamm; [eacnipsien ; 2 10 [ 11 14 16 12 | 19
1 CHfca Ceeks ‘L' shaps; 150cmyT 5em computar credenza &nd aach having Sk |1 } i i | 5
at lmast 2 drawers , one of which is lockable.
_  |Office desks, L shape, 120x70cm with 120x45 cm computer credenza and Hos ) ) ) i . 2 :
sach having &t least 3 drawers, ona af which is lockable.
CHfica desks. 120x70cm and sach having at least 3 drawers, ona of which
3 Nos 3 2 ? - - - - 18
lpckabile.
4 |[Compiter desks. Hos . 1 1 z 1 T - 14
5  |Exscubiva chairs with gas (% haight adjustment and sim résts (High Back], Mos . . - - . . g P
5 Expculiva chairs with g&s 1t height adjustment and amn rests] Medium Nos . 2 2 i . . i 14
Back),
7 Executive chairs with amm rests{ Low Back). Mos . B i 2 Z g 3 7
8 |Typist chairs with gas lif height adjestment and amn rasts, Hos 4 111 2 1 - 14
9 |Visitor's chairs. Nos 2 | 2 3 5 - L)
10 |Steel fiing cabinets with four drawers. Nos - Il - - 3 - - 0
11 |Book shielves, 1m. x 2. with 3 shakves and Iockable cupboard at base. Haos 1 1 1 - 2 b g 1z I’
12 |Storage cabinets 1Tm2m. two door, fockalhe. Nos - [ 1 1| - - 2 o 11
13 Gonference table to sit 25, fos 1 “ | - - - - - 1
14 |Conferenca room chairs. Hos 25 - - - - - i5
15 |Office table with glass top Ly Nos . i - 2 1T-T 2
16 (in/ Qut trays % Nos -] 2 4 | 2 - 2 42
17 |Bukstin boan 1.2%0.8m. i Nos : T35l - 1 1 2
18 White marker bogrd 1.2 8im. Hos - 1 - - 5 1 - B
19 (Cffica sate 0.T25cu.m secured o the building, Hos - - . E 1 . . 1
20 |Waste paper baskets Nos 2l 22 1 i | = 38
21 |Coat stands Nk 1 1 - - ¥ S 3 £ A
22 |Plan chest — AQ Typa — 5 drawears. Mok : = 3 3 1 3 : 1
Windaw blirds/curtains 1o ail windows. Mos Sat

11



24

Interngtionally Raputed Brand Personal Computer, Inter® CoreTM i7 560,
2.20 GHz Processor, G upgradabtie up o 24GE DDR3 RAM, SHOGE
SATA 7200w Hard Driva, DVD/RW SATA, Modam, 101 Key Engiish USE
Key Board, 1 Paraliel, 1 Serdal, 10 USS 2.0 Ports Mouse Port, PA2
KayBoard Port, Extemial Migrophone, RJ45, VIOA Cand, 197 TFT Flat
Screen Moritor supporting 1280x1024 resolubon at TEHz, Oplical Muse
with seroll whesl and mouse pad, llsensed Windows ¥ Professional,
¥aspersky Intamet Secunity Virus Guard; 3 Years comprehensive warranty

Hos

23

Linmterrupted Powar Supply, On line Unit 1 kWA with sealed maintenance
frea batbery 2nd 60 minutes backup time,

Wosg

24

il

Inlamationaly reputed Srand Note Book PC: 3™ Generation inted® Core™ i7
Procassor; DDR3 SORAM, 1B00MHz supparting upto 16GE Memory; S00GE
T200rpm Harg Drive; 14" disgonal LED Backlit HD. Anti glare(1368x758);
inte!f® HD Graphics 4000; SRS PRO Audiof Integralet Starso Speakers;
720p HD Web cam; 4 x USE 2.0 porls. Charging Port. 1 RJ-45(Ethernet); 1
YGEA; 1Risplay port: Headphoneimicrophone combo port, DVDRYY Drive;
Integrated Wireless LAN; Blugtooth; Network slot. licensed Windows 7
Professional, Kasparsky Intemet Security Virus Guard: 3 Years
comprahensive warranky

Has

27

LAN [38 hubk) witing loops for deskiop computers and prinkers

Nos

Broadbend wirelass internat connechion iinkad to the offica LAN with
capacity 1o provide infemet services to all computers on nebwork.

[ 1+H]

24

AdfAd Ik jet colour printer.

30

Ad lacar el printer. [Minimuem 20 pages per minute; 1200x1200dpi G4 MB
RAM: 3756MHz Procassos

Mos

31

Compuier aoftware, licensed copies of M3 Project — latest avaitable version,

Mas

32

Computar software, licensad copies of AUTOCAD latest available verslon.

Hos

3

Tetephona ines al lsast one capable of imfemational direct dialing.

Has

4

12 phone axchange with handesl in 8ach office.

o5

35

Mobile callidar phenes with S cards,

Mos

Plain paper fax maching, with multi function as printer and scanner,

™as

27

Heavy duty phatocopier with |aserdigital technolagy, minamum 85 copies per
minutg, magnification of +23 [ 400% in 1% steps_ original print area A3 and
paper size A3 to A6, resolution G00dpi minimum, cuntinuous copying of 500
pagas minimum, scan mamary of 1GB minimum, Systemn Hard Cisk at beast
BOGE. System Processor SDOMHz or mom. Electronicd Avtomatic copy
sanng capacity of B85 sheets each sel up In 20 sels. capable of network

printing and supplisd with stand. Auto shut ofif standbry arrangement,

_6}

V9




| | 1 ] | | 1 ] ]
Daskiop mutifunclionai Lager Colour Photocopier! Copier, printer, Calour
seanrer alc. 35 copies per minuta minimum (A4 ColourB3W), Minimyum 500
3 |Poges continugus copying; Masmum origing size AZ; Zoom Range 25% - Mas i} 1
400% in 1% steps: System Processor 1 GHz. System Mamory 2 GB, - B
Systern Hard Disk 25068 Minmum; Exposun: Modes Automatic & Manua! 5
steps (Minrmum); Electronic! Automatically copy sorting.
Copiar! Digilal duplicator 256 MB RAM and 42GB Hard sk, 25 Copies per ;
36 |Minuta minimum Electrenic Filing System; 2x 550 Sheel Cassattes & i [+1 - 1 1 !
Dupkex capacity.
40 |Digital camera; minimum 14 MP with 5x optical zeom Hos 1 o 5]
41 |Mulimedia Projector with remota conlrol hos - - i 1
47 |Mechanical comb binding machine. Nos - 1 = 1
43  [Heavy duty Staplar M5 - 1 1 ;
43  [Refrigerator (300 fire} with saparate deep freazer Mos - 3 9 1 '
45 |Two sing gas cooker with grill and two gas bolties Nos 2 4 1 1 |
1 1
Other kitchen equipments including elactric ketle {2 Nos), 36 place tes set.
46 |15 plca dinnar set, cutlary, kitchen disposat bin, kilchen tabla and wark Mos - E: sk G
surfacas, double sink unit with draining board, wall and base kitchan unils.
T 47 |Salety hetmets. s . =0 P T 1
48  |Walarf windproof facket and over rousers. Nos - 25 g 25
49  |Motorcycle trash helmets, Maos - 15 - 15
50 |Flre extinguishrs - QM@ per room Mas 1 1 1 1]
51 |First aid box — stockad. Mas - s - 2

o
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The new fittings required under this contract for the ske offices indleated In the schedule of offices shall be to the Enginear's approvel and are as follows.

OFFKES HOR THE EMPLOYER - FURNITURE AND EQUIPMENT

SCHEDULE

Offica Typ= B
Ruxdami N j
i
Itern |[Pestription nit 5 5 ” 5 Tota
i Office desks, L shape, 150x75cm with 13045 cm compuler credenza and s 1 4 : . 2
each having at least 3 drawers, cne of which i lockable,
2 Offica desks, L shape, 120x70cm with 120045 ¢m cornputer credenza and Noe ] N 1
aach hawing 2l least 3 drawears, one of which is Inckable.
Office desks, 120x70om snd each having al kasl 3 drawera, one of which is
3 Hos - - 4 - 5
loedeatobe.
4  |Cemputer desks, Mg = - 411 - 5
5 Executive chairs with gas it hesght adiustment and arm rests (High Back). M5 i - - 2
& |Executive chairs with gas Ht heighl adjusiment and amm reslst Madium Back). Nos -1 - 4 i - 5
7 | Typist chalrs, gas fift height adjustment, 2rm msls. Mo . 4 - 2
8 |Visitor's chairs, MaoL 2 - 11| - 15
g |Simal filing cablrals wilh four drawers. Nos 1 1 - a
10 |Book shelves, 1bx@x with 3 shelves and lockanple cupboard at baze. Mos 1 Fy . 4
11 [Storage cabinats Tmx2m, two door, lockable. Nos 1 1 - 3
12 |Conherenca table to 2L 15 Hos 1 - - 1
12 {Confarence room chaira. Mos - | 15 - - 15
14 Offce lable with glass op Hrs - - 1 - 1
15 |in! Out Traya Mesg Z - 8] - 14
16 |Bullstin board 1.2x0.8m. Hos 1 - 2 - 4
17 |White markar toard 1.2l Em. MoL i . 1 -
18 |Ofice safe 0.125cu.m secured to the building M5 1 - - - 1
19 |Weste paper baskets Hos 1|2 51 - 10
21 |Plan chest — AD Type = 5 drawers. Nas = - 1 - 1
71 |Window blinds/'curtaing to all windows. Mos - - - - et

-1#
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Intemalionally raputed Brand Note Book PG: 3™ Generation Inter® Core™ 7
Procassor CDRI SDRAM, 1800MHz supporting upbo 16GEB Mermory, A00GH
7200mem Hard Drive; 14" diagonal LED Backit HD. Ant glared 1 385xK76E),
Inte® HG Graphics 4000; SRS PRO Audio/ inlegraled Stereq Spsakars: 720D
HD Web cam; 4 x USB 2.0 ports; Charging Port; 1 RJ-45(Ethemat), 1 VGA;
1Display port;; Headphone/mizraphona  combo  por, DVINEWY  DOrive,
Integealed Wirelmss LAN, Blustooth, Network slut  llcansed Windowe 7|
Professional, Kaspersky Intemet Securfy Virus Guard, 3 Years

internationally Reputed Brand Personal Computer, inter® CoreTM (7 Sl
3,20 GHz Processor, BGB upgradable up to 24GEB DDR2 RAM, 500GE BATA,
7200pm Hard Drive, DVDIRW SATA. Modern, 107 Key Enghsh USE Key
Board, 1 Parallel, 7 Senal, 10 USHE 2.0 Pois.Mouse Port. PS(2 KeyBoard
Porl, Extermal Microphone, Rd45. WGA Card, 1% TFT Fat Screaean Monitor
supparting 1280x1024 rasolutian al 75Hz, Optical Mouse with scroll wheel and
mousa pad, licensed Windews 7 Professional, Kazpersky Intemal Becurity

Uninterruptad Power Supply, On ling Unll 1 kVA with sealed maintenance frea

Moas

Broadband wirakess internet cannection linked to the office LAN with capacity

HNos

Nos

Hos

Nos

ol

Nos

Mos

Heavy duty photocopler with laseridighal technology, minimum 85 copies par

nNos

Nog

Mos

22
comprenensive wamanty
24
Virue Guand; 3 Yaars comprahensive warranty
45 battery and 60 minutes backup tira.
26 |LaM (8 hub) wirttng loops for deskiop comprtens and printers
i7 b :
1o provide internet services 1o all compubers of network.
28 \A3 [ A4 laser jet printer.
29  [Computer software, icensad copies of MS Praopmet — |atest available version.
30 |Computer software, licensed copies of AUTOCAD latest avaiiable version.
31  |Tetephone lines at lzast one capable of intamational direct digling.
32 |8 phone exchangs with handset in each office
33 |Moblka callular phones with SIMM cards.
34 |Plain papar fax machina, with muki function as printer and seanner.
¥ minule, magnification of +25 to 400% in 1% s\ps. ariginal print area A3 and
36 |Digitel carars; minkmum 14 MP with Sx apbcal zoom.
37 |Mechanical comb binding maching.
38 [Heavy duty Stapler

Nos

- | = |t




Kitchen equipmant including refrigerator (300 litre] with separate deepireeze,
alectric kelte, 24 place toa set, 12 place dinner set, cutlery. kitchen disposal

L {bin. kitchan table and work surfaces, doubie sink unit with draining board, wall Mo - ¥ 1
and hase kilchen unils.
Dreskiop multifunctional Laser Colour Photooooier] Copler, printer, Colaur
scanner etc. 35 copies per minute minimurm (A4 ColourBa&YYT: Minimum 500
20 papes conbinuous copying, Maximum origingl slze A3; Zoom Range 25% - higi 1 _ 1
400% In 1% steps; Systemn Procassor 1 GHz. Systam Memaory 2 GB, System
Hsrd Dlsk 250068 Minlmum; Exposune Modes Automatic & Manua] 5 sleps
{Mmkmium); Electronte! Automatically copy serting.
Copier/ Digital duplizakar 256 MB RAM and 4068 Hard Disk; 25 Copies per
41 |Minute minimum: Electrenic Filing System; 2x550 Sheet Cassales & Duplex ML - 1 1
capacity.
43 |Digital camera; minimum 14 MP with 5% optical zoam. Moz 1 = .|
43 |Multimedia Projector with ramote contral LT - - 1
44  [Mechanical comb binging machine. Mat - 1 1
45 |Heawy duty Stapher Hos - 1 1
45 \Rafrigeraker {300 litre} wiln separata desp freezar Hos - - 1
47  |Two ring gas cooker witih grill and twa gas Gotties Mos - - 1
Oiher kitchan equipments including electic kettla (2 Nos), 36 place tea sat, 15
48 |place dinner set, cutiary, kitchen disposal bin, kitchen tablo and work surfaces. Nos - - e
double sink unit with draining board, wall and base kitchen units.
49 Safely helmets. Mos - 3o a0
50 |WWater! windpraof jacket and over trousers, Mos - 23 25
51 [Mokorcych crash helmets. Hos - 15 15
52 |Fire extinguishers - pne per 7anm Has 1 i
53 |(Firat ald box — stocked, Mos - 2

r&



APPENDIX - 2
HOUSING AND FURNITURE FOR ENGINEER & EMPLOYER

The Contractar shall provide and maintain accommodstion for Engineers Staft and for the
Employer Including ihe provision of watchmen for security purposes Linbil the Contract Completion
to the satisfaction of the Engineer The contractor shall maintain afl furmiture , fitlings and
equipment in good repair and pay for all water, sanitary arrangements gas, kerosene  and
telephone and electricity services all to the appraval of the Engineer.

Accommodation shall be equipped with security grills, and fumiture, air-conditioning, equipment
and fittings, with all windows shall be giazed and provided with blinds, security netting and insect
screans. The following table 2.1 indicates the minimum ground floor requirements of the
accemmaodation,

Table 2.1
Description Number of Reoms Required Area of
Type “A' & 'A1 Type B’ each {3g.m)

Living/ [ning Room 4 1 40
Yeranda 1 1 15
Office Room/ Siudy Room 1 1 12
Bed room 2 3 16
Attached Toilsts! Bathrooms 2 3 5
Kitchen 1 i 12
Fantry 1 1 12
Servants Accommodation 1 1 12
Semvants Toilet 1 1 4.5
Total 136.5 167,56

3. Furniture, Equipment and Fittings for the Accommodation of the Engineer's Site Staff

The Contractor shall provide, install and maintain and provide consumables to maintain the
furniture, equipment and fittings as shown in Table 3.1, unti Contract Completion and to the
satiskaction of the Engineer. All of the iterns shall be new and subject to the approval of the
Enginear.

At Contract completion, the furniture, equipment and fitlings shail be handed over to the Employer.

Table 3.4
Number Requlired
ITEM DESCRIPTION TYPE ‘A’ T:l:!f TYPE B
Telephone
Connection 1 1 1
independent line
Varanda
Veranda Table Wooden 20.mx1.0m 1 1 1
1
APPENDIX 3




| Verarda Chair 4 4 | & |
B Number Required
ITEM DESCRIPTION TYPE ‘A’ 'EII:E 1YPE ‘B’

Living/Dining Room i B o
Lounge Suite 1 No 3seater,3 No , 1 seater, 1 |

Mo coffee table and 2 Nog of 1 1 1

side tables
Dining Table Wooden 2.0m x1.2m 1 1 1
Dinlng Room Chairs | Cushioned 4 4 4
Book case $.0mx 0.35m x 3 shelves 9 1 ki
Occasional lable _d- 1 1 1
Air Conditianer ""24,000 BTU{ hour spiit type 1 .
TV set TV set Including antennz & 1 ’ 1

_booster)
Office Room .
Writing Deak 1.5m x 0.75m 1 1 3
{>hairs 2 2 3
Book case 1.0 % 2.0 x0.35 m x 3 shelves 1 1 1
Air Gongitioner 10,000BTU spiit type 1 : :
Bad Rooms

Single with malttress and two
Beds pillows 4 | 4

Clueen siza with maitress P 4 g
Bedside cabinet 2 2 3
Dressing Table with 1 ’ y
niregr and stoo
Chest of Drawers 1.0m high with & drawers 2 2 3

2m high, 1.0m wide, 0.35 m
Wardrobe with fittings | deep with shelves and two 2 2 3

doors
Bedside Lamp 2 2 3
Mattresa covers 4 4 5
Masquito nets Single 4 4 4
Waste paper basket 2 2 3
Air conditioner 12,.000BTU/hr spiit type 9 - }

[ Pantry
Store shelves set set set
Electrical iron and
ironing board A set i
Pantry cupboards set set set
Glass cafinet 1 1 1
Refrigerator 12 cu.ft capacity 1 1
1

AFPENDIX 3




Numbgr Required

ITEM BESCRIPTION : E ]
TYPE'A | AT L TYPE®
Cold water diapensef 20 liter capacily including 1 i = ’
{Electric) spring waler
Sink unit with With hot 2nd cold water taps
drzining board and waste water outlet y 1 1
Kitchen T o
Kitchen cup boards set sat sat
Kichen Table 1 1 1
Chairs 2 2 2
Sink unit with with coid water taps and wasta 1 1 4
draining board water outlet
Electrical or gas With 4- heater rings, grill 3 4 1
cocker
Electric kettle 2 |ter capacity 1 1 1
Cooking Utensils/ Complete set for B persons St S St
equipment
Crockery Compiete sel for 6 persons sat set sat
Cuttery Complete set for 6 persons sal set sel
Tea Service ﬂompl&t& saf for & parsons et set el
Flate Rack 1 1 1
Sarvant i
Accommodation
Bads Sing&e with mattress and 1 1 "
pillows
2m high, 1.0m wide, .35 m
Wardrobe wilh fittings | deep with shelves and twa 1 1 1
doors
Armiess Chalrs 1 1 1
Cecazlonal Tabla 1 1 1
Bedside Larmp 1 1 1
Mattress covers 2 2 Z
Pillow covers 4 4 4
Mosquito Nets Single 1 1 1
General
Rugs Complets set 1 1 1
Doormats Complete set ] i 1
Curtaing Complate set i 1 1
Cleaning equipment | Complete set 1 1 1
Tollat 1 1 1
Cleaning equipment Complets set 1 1 5
APFENDIX 3
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‘Number Requirod

ITEM DESCRIPTION TYPE ‘A 'I;:I::E TYPE B’
Kitchen o 1 1 1
Cleaning equipment | Complets set , 1 1
Genaral ool e
APPENDIX 3
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APPENDIX - 4

VEHICLES FOR THE ENGINEER AND EMPLOYER

Yehicles shall be provided in accordance with the following schedules.

For the Engineer:

VEHICLE BASIC
TYPE SPECIFICATION

Type 1A | 4 wheel drive Jeep, 2000cc (tninimum) diesel engine, air cenditioned, 4 scats,
5 speed transmission with highflow ratio transfer gear, reverse camera 4 door
with ¢cover to load platform.

Type 1B | 4 wheel drive double cab pickup, 1800cc (minirmum} diescl engine, air
conditioned, 4 seats, § speed transmisston with high/low ratio transfer gear, 4
doer with cover to load platform.

Type 2 1500ce (minimum)Petrol saloen Car, air conditioned, 4 seats, 5 speed
transmission, driver and passenger airbags, 4 doors, reverse camera

Type 3 2 wheel drive passenger van, 2000cc (minimum) diesel engine, air
conditioned, 9 seats (minimum), 4 doors.

Type 4 | 50¢ce four stroke petrol engine maloreycle

For the Employer:
VEHICLE BASIC

TYPE SPECIFICATION

Type 1A | 4 wheel drive Jeep, 2000ce (minimum] diese! engine, air cnnditiuﬁed, 4 seats,
5 speed transmission with high/low ratio transfer gear, reverse camera, 4 door
with cover to load platform.

Type 2 1500cc (minimum) Petrol Saloon Car, air conditioned, 4 seats, 5 speed
iransmission, driver and passenper airbags, reverse camera,4 doors.
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APPENDIX -5

LABORATORIES FOR THE ENGINEER
1. eneral

The Laboratory shall be furnished and maintained with all equipment, apparatus and suppligs
necessary to permit proper execution of all standard tests required by the Specifications, Lists of
specific laboratory equipment described in the Specifications are intended as an aid to the
Contractor and should not be construed as a binding list or as a recommendation to purchase
from a specific manufacturer, The Contractor shall submit to the Client for his approval, a
compiete listing of the equipment, apparatus and supplies avaitable in the laboratory.

The quality control of materials used in road construction projects requires speciaiized test
equipment. The laboratories shall be equipped with al] necessary test equipment to control the
materials 10 be used on the Project. The tesi equipment shall be in good condition and calibrated
in accordance with the requirements of standards and testing specifications.

The Centractor shall provide all equipment needed for the correct execution of the test according
to the AASHTO, ASTM, BS and SLS standards mentioned. The equipment shall be of an
acceptable qualily approved by the Engineer.

2. List of Laboratory Equipment

The tollowing listing of test equipment is given as a check list of likely required items and is
related to the construction control specified for the Project. The equipment listed and the number
of individual items is a minimum requirement. Many of the items are easily broken or otherwise
rendered unusable and replacement shall be readily available, so that the control testing of
critical conslruction is not interrupted. On completion of the Works the laboratory equipment
shalf be handed over to the Employer.

3. Asphalt Laboratory

The Specifications state that all asphalt deliversd must have the supplier's test certificate giving
the parameters of the asphalt. Failure to produce these certificates may mezn that the Contractor
has to test the asphalt at his own expense. This test could also he required on any disputed
asphalt. The asphall tests which may be required are as follows:

a) Softening point

b} Ductiiity

o) Loss on heating

d} Drop in penetration after heating
€) Solubility in carbon disulphide
f} Ash content

2) Specific gravity

h) Penetration
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The laboratory equipment provided by the Contractor for testing of Asphaltic materials and
mixtures is at the discretion of the Contractor but given the limited propertics of Asphalt
involved in the project, appropriate external sources may be sought,

Asphalt Mix Design by the Marshall Method has to be carried out in the Isboratory prior to
getting approval for the mix desipn. Re-checking the mix design scveral times would be
necessary. Further new mix designs are calied for where the quality of aggregate changes.

The laboratories lor the Engineer shall be provided, furnished and equipped in accordance with
ihe following schedules.

Mazain Laboratory

DESCRIPTION

Complience

Na.

A. Main Laboratory

Laboratory of gross floor area 200sq.m. located adjacent to the
Resident Engineers Office with area divided into a) office, b) soils and
materials Jab, ¢} conceete lab, d) bitumen lab, and where required ¢)
asphalt lah.

Bathroom

Kitchen

Storeroom

B. Furnishings and Equipment

Office desks 120x70cm and each having at lzast 3 drawers, one of 4
which is lockable.
Computer desks. 2
Typist chairs, gas lilt height adjustment, arm resty. 6
Bench Stools 6
Steel filing cabinets with four drawers, 2
Book shelves, Im.x 2m. with 3 shelves and lockable cupboard at base. !
Storage cabinets Imx2m, twe door, lockable. 1
Laboratory benches sufTicient for all testing equipment r:qsd
Laboratory sinks with cold tap (minimum) 2
Belletin board 0.9x0.6m. ]
White marker board 1.2mx0.8m. 1
APPENDIX B 2




Laptop Computers, Intel” Core ™ i7 (620M}) Processor, 15.6” HD Anti- Glare
LEL? Display (1600x200), 4GB DRR3I RAM up to 16 GB, S00GB HDD,
DVD+H-RW 13, POMCILA slot, | Integrated modem, dxUSB 2.0} ports,
integrated wireless LAN, Network slot and 3 in | card reader, licensed
Windows 7 professional or Iatest version, Kaspersky Internel Security new
version, Optical Mouse, 3 Years comprehensive warranly,

Uninterrupted Power Supply, On line Unit | KVA with sealed maintenance
free battery and 60 minutes backup time.

Laptap Computers, Intel® Care™ 17 (6208} Processar, 15.6" HD Anti- Glare
LED Display {1600x%00}, 4GB DDR3 RAM up to 16 GB, 500GB HDD,
WD+-RW DL, PCMCIA slat, Inteprated modem, 4x508B 2.0 ports,
integrated wiretess LAN, Netwark slot and 3 in | card reader, licensed
Windows 7 professional or latest version, Kaspersky Internet Security new
version, Optical Moeuse, 3 Years comprehensive warranty.

Ad laser iet printer with hub

C. Salety Equipment

Safety helinets.

Waler/ windproof jacket and over trousers.

Moatorcycle crash helmets.

Fire extinguishers - one per room

First aid box — stocked.

— o | | O

A- General laboratory Equipment

Geographic Positioning System {(GPS) Hand held

Rubher maliet (largs)

Fubber mallet {medium)

Steel Scoops or aluminum (1000ml)

Sieel Scoops or aluminum (2000mb)

Flasks 100ml (plastic)

Flasks 100m! {glass -Pyrex)

Flasks 250m] (plastic)

wlml-alon|w|a|w|ra|—

Fiasks 250ml(glass -Pyrex)

AASHTO/ASTM

=

Flasks 500ml (plastic)

)
—

Flasks 500ml{glass -Pyrex)

AASHTO/ASTM

]

Flasks 1000mi {piastic)

p—
Rk

Flasks 1000ml{glass -Pyrex)

AASHTO/ASTM

=

Measuring cylinders 1000ml (plastic)

—
(¥,

Measuring cylinders 1000ml{glass -Pyrex)

AASHTO/ASTM

—
=h

Measuring cylinders 500mt {plastic)

—
e |

Measuring cylinders 500mi{glass -Pyrex)

AASHTO/ASTM

—
=]

Measuring cylinders 250ml {plastic)

Bod | P |l [ b | Ko | el | e ek | Rk Rk Phak [ led (e e b | oy |y | —
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| 19 | Measuring cylinders 250ml{glass -Pyrex) |

AASHTO/ASTM |

0

Measuring eylinders | 00mi (plastic)

21

Measuring cylinders 100mi{glass -Pyrex)

AASHTOFASTM

2

Beakers with spout 1000mi (plastic)

23

Beakers with spout 1000ml (glass Pyrex)

AASHTO/AST™M

24

Beakers with spout 500ml (plastic)

AASHTOASTM

5

Beakers with spout 500wmi(glass -Pyrex)

AASHTO/ASTM

26

Beakers with spout 250mi (plastic)

27

Beakers with spout 250ml {glass-Pyrex)

 AASHTO/ASTM

28

Velumetric flask 25Cml (glass Pyrex)

29

Volumetric flask 500mi(gfass -Pyrex)

AASHTO/ASTM

30

Volumstric flask 1000mi(glass -Pyrex)

31

G Drying pars with handle (two side) 400x400x7$mm deep

32

G Drying pans with handle (two side) 600x600x75mm deep

i3

G Drying pans {water proof) 250x250x60mm deep

34

GI Drying pans with handle (four side}1000x 1000x100mm deep

35

Ceramic coated enamel Trays 300 X 215 X 60 mm

16

Ceramic coated enamel Trays 420 X 310 X 60 mm

37

Aluminum Trays 400x 260 X 50 mm

i8

Aluminum moisture content cans 60 (dia) mmxS0mm with lids

100

39

Aluminum moisture contenl cans 130 (dia) mmx 80 mm with lids

40

Stainless steel bowl 2.5 1.

41

Stainless steel bowl 1O 1L

42

Air tight restless container (tin) 5 It

43

Metal base laboratory stands with variable size plastic and metal clamps

44

Asbestos hand gloves heat resistant {paiz)

45

Laberatary tong

46

Statnless steel Spatulas | 50mm long

AASHTOFASTM

47

Spatutas 75mm long

43

Plastic wash bottle (750ml)

49

Hot plates 400X300 mm 1500w

50

Set of Crow Bar Pick axe Spade {Shovel) and Mammoty

51

Set of Claw hammer, pliers , Mason trowel
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52 | Sct of spanncrs sizes vanes (2mm (o 20mm) made with vanadium I
53 | Set of Scrowdrivers (3" 10 12" siee] ]
54 | Set of Screwdrivers {small 1mm &mm flat and tri-wing) |
55 | Set of allen key!l Smm to 12mm 1
56 | Electronic stop watch BS 3
57 Yenire Calipers (Electronic with digital display) B4 3
Range: 0-150mm x 0.02mm and 0-300 mm x 0.02Zmm
58 | Micrometer 0-100men (electronic with digital display) Bs I
59 | Steel Ruler - 300mm 6
60 | Stee! measuring tape 2
6l | Linen measuring tape 2
Glass Thermaometer (mercury )
a2 suitabie for general laboratory use. Temperature range: 0 *C 1o 250 °C ARSHTIASTEM 3
Glass Thermometer (merciry) suitable for genermal laboratory use.
- Temperature range: -10°C to 50 °C ARSHIDLAEIM 3
Glass Thermometer (mercury)
= suitable for general leboratory use. Temperature range: 10 °C 10 350 °C AASHTO/ASTM 3
&5 | Electronic digital thermameter 0-200% 0.5/0.1 precision {pocket type) AASHTO/ASTM 5
66 | Electronic digital thermometer 0-250 C with probe 0.54.1 precision AASHTOFASTM 6
67 | Infra red thermometer range 0 - 300 % AASHTO/ASTM 1
68 | Dial thermometer 0-250% with 1.0 m long stem AASHTOASTM 2
69 | wheel barrow 2
7¢ | 3m long Straight Edge) 3
M | Camber boards to which necessary percentages 3
7 Set of Providing of all necessary eonsumables, Chemicals, narmal cloth hand
glowves, filter papers 10
B. LAB EQUIPMENT FOR SOIL AND FIELD TEST
200 Liter with interior fan circulation, Stainless steel Oven with
thermostaticalty controlled, Ideal for Drying and Moisture determinalion.
73 | External Dimension {mm) - 760 z 620 x 662, Temperature with digital ASTM/BS 5
display
Range - 40-200%
T4 | Microwave Oven I8 It digital display with necessary accessories 2
APPENCIX 5 5
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o Electronic portable Scale capacity 30/32kg 1.0g precession with chargeable g
battery
7% Electronic portazble Scale capacity 15kg 1.0 precession with chargeable 6
battery {Buoyancy- capable of getting weight in water)
27 Electronic poriable Scele capacity 15kg 1.0g precession with chargeable 4
hattery
78 Electronic portable Scale capacity 6kg .| g precession with charpeable 4
battery {(Buoyancy -capable of gelling weight in water)
79 Electronic portable Scale capacity 6kg 0.1p precession with chargeable 3
battery
Electronic portable Scale capacity 0.3kg 0.01g precession with chargeahble
30 : ] 2
battery {wind shiehd )
81 | Digital Analytical balance 200z precision 0.0001g l
82 | Ground glass Plate 400 x 600 x 6mm 3
Linear Shrinkage Mould (consisting of 3 mould ) set
3 Made of brass, semicircular section, radius 12.5mm x 2
150mm long. Measurement in length of the soil sample is the "linear
shrinkage".
84 | Porcelzin Mortar and rubber head Pestle 175mm diameter AASHTO/ASTM k!
Sand Pouring Cylhnder 200mm dia
* 200mm Sand Pouring Cylinder with rotary shutter valve and handiz.
* 200mm Calibrating Container, 200mm inside diameter x 250mm depth with
85 | 350mm diameter cutside rim. RS B
* Metal Tray, S00mm square x S0mm depth with central hole 200mm
diameter.
86 | 3 kg LP Gas cylinders (small Size) 4
37 | Single Burmer with self ignition switch ]
88 | Cornplete sat of accessories for field density test &
89 | Plastic heavy duty buckst with lid 10 &
S0 | Plastic heavy duly bucket with lid 10- 12 1t &
91 | Plastic pale (hucket) with lid 3040 It 4
% Hydrostatic weighing 1able and its necessary accessories specific gravity of AASHTO/ASTMY i
coarse aggregate BS BL2ZIASTM C 127 B3
Specilic gravity set consist of Sand Absorption Cone and tamper, wire basket
93 | for sample with tamping rod and plass pycnometer as per ASTM C {28 AhSHTIghSTMI 2
94 | Wire basket 200 dia mmX 200 height 3.35mm mesh 2
APPENDIX 5
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95 | Bulk Density Measure 30L Capacity ARSHTCIASTME L
96 | Bulk Density Measure 71. Capacity hASHTBGSMSTMI 1
Automatic CBR/Proctor compactor rammer diameter S0.8mm and weight is
97 | interchangeable from 2.4%%g to 4.54kp height of rammer drop is adjustable MSHTBUSMSTM'F 2
from 304 8mm o 457 2mm
50 kN computerized machine suitable for the determination of the laboratory
98 | CBR with all necessary fittings , with digital display and moniter (including | AASHTO/ASTM 2
software )
Motarized 50kN CBR Test Machine, bench mounted with digilal read out
variable speed 50.8mm,1.27mm,| Omm per min, for marshatl and CBR of
ASTM AND BS specimen lest
L Fast platen adjustment for Forward / Reverse ASIHIOASTM 2
Load ring of range 0 to 10N soil CBR test machine
Load ring of range 0 to SOkN for Marshal / CBR test machine
AASHTO/ASTM CBR Mould body 152mm diameter x 127mm (H) Wing
Nuts Type, with extension collar 152mm diameter x 5 1mm {H) and
perforated base plate.
Y00} Swell Tripod to fixed dial gauge with in position on AASHTOIASTM | 60
CBR mould
Diz! gauge, 57Tmm diameter, 25mm Travel x 0.0 mm resolution (set)
101 | Solid base plate for CBR Moulds AASHTO/ASTM AASHTOASTM 10
102 | Surcharge weight 2.27kg Ring Type AASHTO/ASTM AASHTO/ASTM al
103 | Surcharge weight 2.27 kg Slotted Typs AASHTO/ASTM AASHTO/ASTM G
104 | Spacer disc for above 10
105 | Fiberglass soaking tank for 21nos of CBR Moulds 3
& 27 Sand Pouring Cylinder
* 1 50mm Sand Pouring Cylinder with rotary shutter vaive.
* | 50nwn Calibrating Container, | 50mm inside diameter x 50mm depth with
106 : e BS 2
250mm diameter outside .
* Metal Tray, 300mm square x 40mm depth with hole
1 5tmm diameter.
107 | AASHTOQ/ASTM Compaction Rammer 2.5kg weight(standard) AASHTOV/ASTM 2
108 | AASHTO/ASTM Compaction Rammer 4.5kg weight{modified) AASHTOASTM a
109 AASHTO/ASTM Standard Compaction Mould, with extension collar and AASHTO/ASTM 5
base plate.
110 AASHTO/ASTM Heavy duty modified Compaction mould, with extension AASHTO/ASTM 12
collar end base plate.
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Il

Hand Operated universal extruder for 35 mm to 152.4 mm dia compaction
{prector) ,CBR and Marshall with accessories for extruding same samples

AASHTIVASTM

112

Straight edge for cul off excess soil in compacted CBR and compaclion
mould

113

Riffle box 50mm stainless steel slol width, 8 nos of slots and complete with 3
nos of galvanized tray

AASHTOASTM

114

Riffle box 12mm stainless steel slot widih, 12 nog of slots and complete with
3 nos of galvanized tray

AASHTOASTM

113

Wet Washing Sieve Made of Stainless Steel, dimension is 200mm dia. X
200mm (HY with aperture size 73 micron,

B=

116

Test Sieves - Made of Stainless Steel, standard diameter of 200mm and
chromed steel perforated mesh Fammm,63mm, 50mm, 37.5mm, 28mm, 20mm,
14mm, 18mm, 8 5mm, 6.3mim, 5.0mm,4.75, 3.35mm, 2.36mm, 2.0mm,
1.7mm, 1.1 8mm,0.6mm,0.475mm 0. Imm, 0.1 Smm,.075mm
0.600mm, 0.425mm, 0.300mm, 0.150mm, 5.075mm{one sel conzist of 27
nos. sieves) and lid and pan

Bs

17

Test Sieves - Made of Stainless Steel, standard diameter of 300mm and
chromed steel perforated mesh 75mm,63mm, 50mm,37 . 5mm,28mm, 20mm,
14mm, 10imm, 9.5mm, 6.3mm, 5.0mm,4.75, 3.35mm, 2.36mm, 2.0mm,
1.7mm, 1.1 &mm,0.6me0.47 5mim, 0. 3mm, 0.1 5mm, 07 5mm

0.600mm, 0.42Smum, 0.300mm, 0.150mm, 0.075mmi{one set cansist of 27
naos. sieves) and lid and pan

BS

118

Test Sieves - Made of Stainless Steel, standard diameter of 458mm and
chromed stee! perforated mesh 75mm,63mm,5¢mm, 37, 5mm,28mm, 20mm,
Vdmm, [0mi, 9.5mim, 6.3mm, 5.0mm,4.75 mm

{one set consist of 12 nos. sieves) and lid and pan

Bs

119

Test Sieves - Made of Staintess Steel, standard diameter of 300mm and
chromed steel perforated mesh 3 in,2 1/2in,2in,1 142 in,) in, 3/4 in /2 in
R in ,1/4 in B4, #B H16 #30 #50 #1040 ,#200 (one set consist of 16 nos,
sieves} and 1id and pan

AASHTO/ASTM

120

Casagrande Liguid Limit Device

With hard adjusiable rubber base fixed with removable brass cup with
dropping height according to the slandard requirement. A buiit-in biow
coumer.

AASHTO/ASTM
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121

Motorized amgrandc Liquid Limit Device
adjustable rubber base fixed with removable brass cup with dropping height
according to the standard requirement. A built-in blow counter,

AASHTOIASTM

122

AASHTO Grooving ool for above B

AASHTO

123

Semi automatic electrical operated cone pengrrometer for liquid limit test

AASHTO/ASTM

124

Gilass plate 600 X 400 mm _ thickness >6mm

125

Glass Desiceators with vacuum tap on the cover (300mm diza, vacuum)

126

Gas jar 21t with glass plate and robber bung

BS

127

Soil Hydrometer Glass made with range 0.995 te 1.038g/ml.

AASHTO/ASTM

128

Sand Equivalenl Apparatus

Complete with 4nos praduated plastic cylinder, rubber stopper, irrigator tube,
weighted foot assembly,

siphon assembly, rubber tubing, measuring Lin, funne!

and boltle special concentrated solution (250m!). Come with wooden case.
{ASTM).

Motorized Mechanical Sand Eguivalent Shaker. This unit is made for bench
mounting, built-in counter for setting number of cycles, accardance to ASTM
requirement.

Bd phal | m= bl | M| B

AASHTO/ASTM

129

H00mm dia Cohm-ive Manual Soil Auger 3m long rod (set)
& T handte

130

Mackintosh & Mackintosh Prospecting Kit This portable equipment is
capable of prospecting lo depth of {5 meter, depending on ground conditions.
The kit comprises 13 nos, penetration rods of .20 long, 13 nes. coupler, 2-
pipe wrenches, 2 nos. driving cone head 30, t no. hammer, 2 nos. hammer
nuts, | no. lifting tool and 1 no. wooden carrying case,

11

T&100000 - A2465° - DYNAMIC CONE PENETROMETER (D.C.P.)
TRL Specification D.C.P. Complete with wooden

Carrying case,

132

Chioride content kit for sand and fine aggregate

Bs

133

Specific gravity glass boitle with glass stopper (100,50.25ml) set

BS

134

Set organic impurities in fine aggregate

BS

135

Electrenic pH meter

BS

136

Spesdy Moisture Tester D 2 large G - 20%

137

Specdy Moisture Tester D 2 small ¢ - 20%

by | by [ B | 2| L

138

Dissolved Oxygen Meter

139

Crack detection microscope, Magnification X 35,measuring range of 4 mm in
0 02mm division
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C . Coucrete Testing Equipments

140

Electrically Operated Automatic Machine with digital readout with printer.,
capacity 2000 kN Conerete Compression Testing Machine travel distance
should be more than 315mm with necessary platen for cube and cylinders
100 & 150 mm including standard distance pieces

4 nos.

BS

i4l

Platform Balance with digital display capacity 100kg precision 5 or 10g

142

portable concrete mixer Tor teial mix vertical drum

BS

143

Vibrating table for casting concrete cubes 300 x 1500mm

BS

144

Steel cube mould with clamp, base plate and 1 50mm x1 50mm side

Bs

120

145

Tamping {compacting) bar as BS standard

38

180

146

Tools {spanners and wrenchehes) for demolding above

10

147

Heavy duty plastic cube mould with properly fixed valve .internal dimension
150 X 150 X 150 mm which is capable of demolding with compress air nsing
air compressor

B5

S04

148

Air compressor for above 0.5hp

149

Curing Tank for tast cubes decided at Iaboratory location
{3.5 X 2.0 X 0.6 mm)

1350

Slump Cone with funnel

The set cone with tamping rod and base plate. Manufactured from sheet steel
with paint protected. (3lump cone, Meta) Tray 600mm x 600mm x 30mmm,
Tamping rod 16nn dia x 600mm , Sieel rule 300mm long)

H15

D. Cement lesi

151

70.7mm Cube mould complete with base plate

152

Yibrating Machine for 0.7 mm cube mould 220 240v 504z 1ph

133

Blaine Air permeability Apparatus

154

Sundness of portland cement by the Autoclave method ASTM C 151

135

Sundness of cement paste Le chatelier ethod EN 153 3

Le chatelier mould with glass plates

156

Le chatelier water bath

157

EW Extensibifity Apparatus
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158

Vacuum pumpr 220 - 240 30/60 Ha 1ph

159

Vical apparatus complete s2t with all necessary accessories including vicat
mould {split cup)plunger.(needle for setting time) glass plates

EN 196 -3

Mon Blestructive ¢oncrete test hammer (schinid Hammer) complete set with
abration stone

E. Bitumen Tesling Equipments

BA

Lol

Penetrometer Apparatus consist of dial gauge indicator 25mm & 0.01mm per
division, with penetralion needle. Test gauge for needle Penetration cups &
Transfer dish (set)

162

ASTM

Gooch crucible 44mim dia at the top tapering to 36 mm at bottom with
necessary accessories to suceess the lest mcluding glass wool filier flask
Jfilter tube Erlenmeyer flask 125mi

ABTM

163

Carbon Disulphide 500mil

164

Trichloroethylene 500m]

165

Ring and Ball Apparalus {(Manual) ASTM D36 but this manual simple
apparalus developed as the temperature of bitumen raised, the softness of it
increased. The set consists of a beaker, frame, two tapered rings, (wo balls
and centering guides. The apparalus must complete with some accessories to
success the test. Supplied All accessones,

AASHTO/ASTM

166

Ductilometer ASThM DI 13

For determination of bituminous ductility, which means, distance to which a
briguetie of molten bilumen can be extended under controlled condition,
before breaking. The set conzists of a moving carriage traveling along puide
ways. The large long tank fited with thermostat, heater, conling coil for cool

set is filly automatic function with a uniform speed . Tank outer made from
stainless steel with fiberglass insulation. Supplied with briguette mould and
base plate. Power: 220-240Y, 50Hz, 1ph

water circulation and pumnp. The carriage is driven by an electrical motor, The

AASHTO/ASTM
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Asphali Oven B32000, ASTM D6, ASTM D1754

Asphall oven with rotating shelf, temperature controlled by dipital

thermoregulatory. Shelf rotate a1 Srpm. The unit supplied witheut shelf,

container and others sccessories that have to ordered separatety. Power: 220-

240V, 50Hz, Iph Dimension (Internal) 335 x 335 x 335mm approx. Weight: ey

167 40l appro AASHTOVASTM 1
Accessories: Rotating shelf wilh 9 containers size,55mm dia & 35mm {H)
fitted Comply to BS 2000 and ASTM D6 standard "Dietermination of Loss On
Heating".

Cleaverland flash tester consist with brass cup mounted on an electric heater

168 | with temperature controller supplied with necessary secessories to implement | AASHTOIASTM |
the tes1 carreelly including thermometer
Trays for rate of application 1est of binder 300 X 300 X 10 mm conforms to T ;

168 BS BS 10

170 Set of 100 Neos. { 100 X 50 X 1000 mm ) of suitable metal trays and a 3s i
suitable trolly for Depot tray lest as per BS standarg

171 | Specific gravity tottle 100m| ] BS 2

172 | F.  Asphalt Testing Equipments
Automatic Marshall Compacior BS 598, ASTM DI559

173 | Comprises of compactor hammer, hammer AASHTO/ASTM 3
guide, mould clamp and laminated hardwood block.

174 | Marshall Mould with collar and base plate. AASHTO/ASTM 34
50kN C{;naﬁ-t'crised Marshall Test Machine with digital display and monitor Y
accessories suilable to fix to the ram so as to work properly

I3 | Stability mould (breaking head), open type made From sleel with inside AASHTOMASTM 2
diameter of 4" to the dimension given in BS 598,

Water Bath
23L Digital Readout Thermastatic Control Stainless Steel Water Bath fitted
with stirrer for water circulation, cover, internal stainless stee! constructed

L and outernal fitted with ami-heat protection Rber. Internal dimension {mm} - AASHTOASTH ¢
350mm x 300mm x 220mm (h}, Controller - Bigital, Temperature range (C) -

{0-100cx 0.1 e, 240v 50Hz 1ph
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Ceninfugal Asphalt Extraclion Apparatug
* Waorking voltage: AC220V 50HZ
* Electricity machine; 250W

: . AASHTO/ASTM 3
HEE | Governor defiection: 500-~3000rotate/min
* Specimen weight: 3000p
* Stepless timing
178 | Filter papers for above conforms to ASTM AASHTO OR BS 500
Antomatic Asphalt Binder Analyser} Asphait ignition oven for bitumen
179 | ignition {extraction) of asphalt concrete with all accessories digital ENL2657-39 ]
balance,sample basket metal handle.metal safty cage elc.
Mechanical mixure having a capacily of 2kg and a mixing bowt surrounded
by aheating element with a suitable control. The mixer is lo he suitably
controlied . The mixer is to be suitable for mixing combined
apgregates, filler,and binder speedily and throughly without the loss of fine
180 | material. A commercial bakers mixer equiped with a wire whisk of suitable S
and deattachable 10 liters mixing bow! is normally satisfactory providing
1.1t will produce a well coated homogeneous mixture 2. it dees not erush the
aggregate and 3. It permit the complete removal of the whole batch ta the
mixture withoul disturbanee of the mixture properties
18! | Dichloromeththane 275 kg strengthened drum I
Pavemnent cors drilling machine SHP
4 - stroke porol cngine
152 This rugged, compact and portable machine with vertical screw feed, is used I
for pavement core sampling where it is not easy lo get electrical power.
* Petrol engine SHP power, 4 strock briges & stratton model.
* Dimensions 850 x 580 x 1230mm
183 | Core barrel for above 1{0mm dia, 13
184 | Core barrel for above 200 mm dia. -
185 Set of jaws to hold the Marshall specimen with flow gauge including i
necessary bolt extentlon rod and fillings
Pycnometer for Maximum Theoritical specific gravity of asphalt concrete 10
186 | It capacity plastic made 250mm dia,with valve and vacuum gauge supplied 2
with necessary accessories
APPENDIX 5 13
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187

Vacuum pumpr for above with accessories

188

PSD (Percentage Refusal Density) steel monld split vertically 152 X 170mm

EM 12697-32

189

Kango Electric | lammer Compactar2 30-240 v S0Hzsingle phase
800w{vibration hanimer) with supporting frame and necessary foots
including 150,102 146mm and shaft

B% 1377

L9G

Wire code for extention 10m length including [ 5A three core flesible wire
with 13A, 5A squre and round hole each plug base

G. Appregate Testing Equipments

191

Motorized Test Sieve Shaken(200nmun dis Sieves /

300mm dia Sieves)

ohw timer control between 0-60 min, can accept up 1o

Snos of 200mm dizmeter sieve or 6nos of 300mm diameter sieve with lid and
receiver,

Power: 240V 50Hz 1pH

AASHTOASTM

192

Aggregate Impact Value Test {ATV) Apparatus complete sef including
standard test accessories for 14mm (sieves, metal cup, Measuring cup, rod
cl. as per BR EN 1097-2=1998)

s

193

Los Angeles Abration Machine meet ASTM C-131 ,C835, A T-9%
including aberration chargers and necessary accessories AASHTO

AASHTO/ASTM

194

Flakiness Index Gaupe
to dimension specified in BS 812

BS

195

Apparatus for 10 percent fines valug including standard mould bedy
Jdeattachabie base plate ,metal plunger, tamping red and metal measure with
all necessary acceesorics.

BS

H -5teel testing Equipments

196

600 kN Universal Testing Machine with As per UNI - EN - 150 75006/1,
piston stroke 400mm,specimen length 760mm maximum distance between
tension heads (including pision travel): 915mm electrically operated lower
head :500mm travel capable of carrying out tensile strength test on steel bars
dia. 5 to 40mm provide with sets of grips for round bars diameters of 5-
15,15-32,32-40 mm and grips for flat bars thicknesses of 0-22 and 22-42 mm
and including compression plates dia, 105 & 215 with ball seating ,flexural
devices fixed load bearers with support rollers & aniculated ioad bearer and
bending devices complete set.

E N 150 750041

BORED CAST IN PLACE PILE FOR BRIDGES

Test for support fluid (Bentonite }

APFENCHX 5
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Mud balange  for density of sﬁppur{ fluid

APIRP 13

198

Marsh cone  for Viscosity

APIRFP 13

199

Sand screen test apparalus tor sand conlent

APIRP13

208

Electrical pH meter to BS 3145 range pH7 to i4  for pH

AFIRP 13

2

Fan viscometer for shear strength

202

Low temperature test for Fluid lest

APILRI'13

APLRP 13

P | PR Rd | Gk | hed | Sed

SAFTY EQUIPMENT

12

Safty Helmets
waterywindpoof Jacket and over trousers

12

First Aid box

The secondary laboratory for the Engineer shall be provided, furnished and equipped in
accordance with the following schedule.

Secondary Laboratory

B. Sccondary laboratory

Laboratory of gross floor area 120 sg. m. located adjacent Lo the
Secondary Office (Resident Engineer’s Office)

Bathraom

Kitchen

Store room

B. Furnishings and Equipment

Office desks 120x70cm and each having at least 3 drawers, one of
which is lockahle.

Computer desks.

Typist chairs, gas [ift height adjustment, arm resis.

Bench Stools

Steel filing cabinets with four drawers.

Book shelves, tm.x 2m. with 3 shelves and lockable cupboard at
base.

Storage cabinsts |mx2m, two door, lockable.

Laboratory benches sufficient for all testing equipment

As

regd.

APFPENDIX 5
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Laboratory sinks with cold tap (minimum}

Bulletin board 0.9x0.6m.

White marker hoard |, 2Zmx0.8m,

1BM Compatible PC, 2.4Ghz processor, 256 Mb DDR RAM,
40Gh Hard Drive, DVD-CD /RW, Modem, 101 Key English Key
Board, 2 x USB ports, VGA card, 17" flat screen ménitor,
Microsofl Mouse, with licensed MS Windows XP and MS Office
Professional

Uninterrupted Power Supply, On line unit 1 kKVA with sealed
mainienance free battery and 60 minutcs backup time.

A4 lascr jet printer

€. Safety Lquipment

Safety helmets.

Water/ windpmafjacket and over trousers.

Motorcycle crash helmets.

Fire extinguishers - one per room

b A % I

First aid box — stocked.

A- Geners] laboratory Equipment

Rubber maliet (large)

Rubber mallet {medium)

Steet Scoops or aluminum [ FOU0mI}

Steel Scoops or aluminum (2000ml}

Flasks 100ml {plastic)

Flasks |{Iml {glass -Pyrex)

Flasks 250ml (plastic}

Flasks 250mi{glass -Pyrex)

AASHTO/ASTM

R~ N - - R = O L T - P B

Flagks 500m! (plastic}

=

Flasks 500mifzlass -Pyrex)

AASHTO/ASTM

—
et

Fiasks 1000ml {plastic)

[\ 4

Flasks [000ml{glass -Fyrex)

AASHTO/ASTM

—
T

Measuring cylinders 1000m! (plastic)

Y

Measuring cylinders 1000ml{glass -Pyrex)

AASHTOASTM

L P T I R I S o o Y (N AR I ]
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15 | Measuring c:ﬁ inders 500! {plastic)

16 | Measuring cylinders S00ml(glass -Pyrex) ) AASHTO/ASTM | |
17 | Measuring cylinders 250ml {piastic}._ o i
12 | Measuring cylinders 250ml{glass -Pyrex) AASHTO/ASTM 1
19 | Measuning cylinders 100im] {plastic) I
20 | Measuring cylinders 100ml(glass -Pyrex) AASHTO/ASTM |
21 | Beakers with spout |1 000m| {plastic)

22 | Beakers with spout 1000ml (glass -Pyrex) AASHTO/ASTM | |
23 | Beakers with spout 300m| (plastic} AASHTOFASTM 3
24 | Boakers with spout 500mglass-Pyrex) AASHTO/ASTM | 2
25 | Beakers with spout 250ml {plastic) 2
26 | Beakers with spoul 250ml {glass-Pyrex) AASHTOIASTM 1
27 | Yolumetric flask 250ml {glass Pyrex}_w 2
28 | Volumetric flask 500mi{glass -Pyrex} AASHTOASTM 2
20 | Volumetric flask 1000ml{glass -Pyrex) i
30 | Gl Drying pans with handie {two side) 400x400x75mm deep 20
31 | Gl Dryiug pans with handle (two side} 600x600x75mm deep 20
32 | Gl Drying pans {water proof) 250x250x60mm deep 60
33 | Gl Drying pans with handle (four side)1000x1000x | 00mun deep 5
34 | Ceramic coated enamel Trays 300 X 215 X 60 mm 12
35 | Ceramic coated enamel Trays 420 X 310 X 60 mm 12
36 | Aluminum Trays 400x 260 X 30 mm 5
37 Aluminum moisture cottent cans 60 (dia) mm x530mm with 1ids 75
38 | Aluminum moisture content cans 130 {dia) mm x 80 mm with lids 60
39 | Stainless steel bow| 2.5 1t. 4
40 | Stainless steel bowl 1.0 L. 4
4] | Air tight rustless container {tinj 5 It 20
42 | Metal base laboratory stands with variable srze plastic and metal clamps |
43 | Ashestos hand gloves heat resistant {pair) 2
44 | Laboratory tong, 2
45 | Stainless steel Spatulas 150mm lfang AASHTO/ASTM 3
46 | Spatulas 75mm long 3
47 | Plastic wash bottle {750ml) 3
48 | Hot plates 4002300 mm 500w 1

APPENDIX 5

17



29 | Setof Crow Bar Pick axe Spade {Shovel) and Mammoty
. 50 | Setof Claw -hamn-u:r, pliers . Masan trowel )

51 | Setof spanners sizes varies {Zmm to 20mm} made with vanadium

52 i Setof Screwdrivers (3" to 12") steel

53 | Set ol Screwdrivers {small 1mm 6mm flal and Iri-wing)

54 | Serofallen keyl.Smimta 12mm

55 | Electronic stup walch BS

56 Venire Calipers (Electronic with digital display} S
Range: 0-150mm x 0.02mm and 9-300 mm x 0.02mm

57 | Micrometer O-100mm {efectronic with digital display) B%

58 | Steel Ruler - 300mm

5% | Stec! measuring tape

60 | Linen measuring ape
Glass Thermomeler (mercury )

al suitable for general labaratory use. Temperature range: 0 °C to 250 °C AAetiTCHARTM
(flass Thermometer {mercury suitable for general laboratory use.

7 Temperaturs range: <10 °C to0 30°C SRR
Glass Thermometer {mercury }

63 suitable for general laboratory use. Temperature range: 10 °C to 350 °C AARSHIRAST

64 | Electronic digital thermomeler 0-2006° 0.5/0.1 precision {pocket type) AASHTOASTM

65 | Electronic digital thermometer 0-250 C with probe 0.5/0.1 precision AASHTG/ASTM

66 | Infra red thermometer range @ - 300 % AASHTO/ASTM

67 | Dial thermometer 0-250°% with 1.0 m |ong stem AASHTO/ASTM

68 | wheal barrow

692 | 3m long Straight Edge

79 | Camber boards to which necessary percentages
B. LAB EQUIPMENT FOR S0IL AND FIELD TEST
200 Liter with interior fan gireulation, Stainless steel Oven with
thermostatically controlled, ldeal for Drying and Moisture

71 | determination. External Dimension {mm} - 760 x 620 x 662, ASTM/BS
Temperature with digitai display
Range - 40-200%

AFPENDLX §
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72 | Microwave Oven 18 1t digital display with necessary accessorie 1
Electronic portable Scale capacity 30/32kg 1.0g precession with
13 4
chargeable battery
74 Electronic portable Scale capacity 15kg 1.0g precession with 3
chargeable bauery (Buoyancy- capable of pelling weight in water)
Electronic poriable Scale capacity 15kg |.0g precession with
75 2
chargeable battery
18 Electronic portable Scale capacity 6kg . 1g precession wilh chargeable 3
battery {(Buoyancy -capable of getting Wight in water)
Electronic portable Scale capacily 6kp 0.1y precession with charpeable
77 2
battery( Buoyancy)
78 Electronic portable Scale capacity 0.3kg 0.01g precession with 2
chargsable battery {wind shield )
79 | Digital Analytica! batance 200g precision 0.0001 g 1
%0 | Ground glass Piate 400 x 600 x 6mm p
Linear Shrinkage Mould (consisting of 3 mould ) set
31 Made of brass, semicircular section, radius 12.5mm x i
150mm fong. Measuremert in length of the soil sample is the "linear
shrinkage”.
82 | Porcelain Mortar and rubber head Pestle 175mm diameter AASHTO/ASTM 2
Sand Pouring Cylinder 200mm dia
* 200mm Sand Pouring Cylinder with rotary shutter valve and handle.
* 200mmm Calibrating Container, 200mm inside diametar x 250rmm depth
B3 | with 350mm diameter outside rim. B3 9
* Metal Tray, S00mm sguare x 50mm depth with central hole 200mm
diameter.
84 | 3 kg LP (Gas cylinders (small Size) 4
85 | Single Burner with self ignition switch 4
86 | Complete se1 of accessories for field density test 4
87 | Plastic heavy duty buckel with lid 101t 4
88 | Plastic heavy duty bucket with lid 10-12 It 4
89 | Piastic pale (bucket) with fid 30-40 1t 2
90 Hydrostatic weighing table and its necessary accessories specific gravity AASHTO/ASTM 1
of coarse aggregate BS BI2/ASTM C 127 /BS
Specific gravily set consist of Sand Absorption Cone and tmper, wire R
91 | hasket for sample with tamping rod and glass pycnometer as per ASTM AASHTOYASTM 3
C 128 BS
APPENDIX 5
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a2

Wire basket 200 dia mmX 200 height 3.35mm mesh

93

Bulk Density Measure 301 Capacity

AASHTO/ASTM
/BS

94

Bulk Density Measure 7L Capacity

AASHTO/ASTM
/BS

95

Automatic CBR/Proctor compactor rammer diameter 50.8mm and
weight is interchangeable from 2.49kg to 4.54kg height of rammer drop
is adjustable from 3(4.8mm to 457.2mm

AASHTOASTM
{BS

50 kN computerized machine suitable for the determination of the
laboratory CBR with all necessary fittings , with digital disply and
monitor (including saftware )

AASHTO/ASTM

o7

Motarized 50kN CBR Test Machinge, bench mounted with digitai read
ot
variable speed 50.8mm,1.27mm, ! .0mm per min, for marshall and CBR
of ASTM AND BS specimen 1est

Fast platen adjustment for Forward / Reverse
Load ring of range 0 to 10kN soil CBR 1est machine
Load ring of range 0 to SOkN for Marshal / CBR test machine

AASHTO/ASTM

o8

AASHTO/ASTM CBR Mould body 152mm diameter x 127mm (H)
Wittg Nuis Type, with extension collar 152mm diameter x 51 mm (H}
and perforatcd base plate.

Swell Tripod to fixed dial gauge with in position on

CBR moutd

Pial gaupe, 57mm diameter, 25mm Travel x §.0tmm resolution {set)

AASHTO/ASTM

499

Solid base plate for CBR Moulds AASHTO/ASTM

AASHTO/ASTM

100

Surcharge weipght 2.27kg Ring Type AASHTO/ASTM

AASHTO/ASTM

18

in

Surcharge weight 2.27 kg Slotted Type AASHTO/ASTM

AASHTO/ASTM

18

102

Spacer disc For above

143

Fibarglass soaking tank for 2)nos of CBR Moulds

104

5 27 Sand Pouring Cylinder

* 1 50mm Sand Pouring Cylinder with rotary shutter vave.

* 150mm Calibrating Conlainer, 150mm inside diameter x 50mm depth
wilh 250mm diameter auiside rin.

* Metal Tray, 300mm square x 40mm depth with hole

130mim diameter.

BS

105

AASHTO/ASTM Compaction Rammer 2.5kg weight(standard)

AASHTO/ASTM

106

AASHTC/ASTM Compaction Rammer 4.5k weighi(modified)

AASHTOASTM

AFPENDLX &
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1Y

AASHTO/ASTM Standard Compaction Mould, with extension collar
and base plate.

AASHTO/ASTM

103

AASHTO/ARTM Heavy duty modified Compaction mould, with
extension collar and base plate,

AASHTO/ASTM

169

Hand Operated universal extroder for 25 mm to 152.4 mm dia
compaction (proctor) CBR and Marshall with accesseries for extruding
same samples

AASHTO/ASTM

110

Straight edge for cut off excess soil in compacted CBR and compaction
mould

111

Riffle box S0mm stainless steel slol width, 8 nos of slots and complete
with 3 nos of galvanized tray.

AASHTO/ASTM

112

Riffte bax 12mm stainless steef slot width, 12 nos of slots and complate
with 3 nos of galvanized tray.

113

‘nhfé-t":jt’ashing Sieve Made of Stainless Steel, dimension is 200mm dia.
X 200mm{H) with sperture size 75 micron.

AASHTO/ASTM

BE

it4

Tast Sieves - Made of Staintess Steel, standard diameter of 200mim and
chromed sieel perforated mesh 73mm,63mem, 30mm, 37, 5mm,28mm,
20mm, 14mm, {Qmm, 9.5mm, &.3mm, 5.0mm4.75, 3.35mm, 2.36mm,
2.0mm, 1.7mim, 1.18mm,0.6mm, 0.4 75mm,0.3mm, 0. 15mm, 07 5mm
O.600mm, 0.425mm, 0.300mm, 0.150mm, §.075mmiane sel consist of
27 nos. sieves) and lid and pan

BS

s

Test Sieves - Made of Siainless Steel, standard diameter of 300mm and
chromed stee] perfarated mesh 75mm,63mm,50mm,37.5mm,28mm,
20mm, Jdmm, Ve, 9.5 men, 6. .3mum, 5.000em,4.7 3, 3.3 5inm, 2.36mim,
2.0mm, L7mm, LI1Emm0omm0475mm, 0. 3mm.0. 1 Smm,.075Hmm
0.600mm, §.425mm, 0.300mn, 0.150mm, 0.075mmione sel consist of
27 nos. sicves) and lid and pan

BE

116

Test Sieves - Made of Stainless Sieel, standard diameler af 450mm and
chromed steel perforated mesh 75mm G 3mm, $0mm, 37.5mm,28mm,
20mm, idmm, 10mm, 2.5mm, §.3mm, 5.0mm,4.75 mm

{one sel consist of 12 nos. sieves) and 1id and pan

BS

117

Tast Sieves - Made of Stainless Steel, standard diameter of 300mm and
chremed steel perforated mesh 3 in,2 1/2 in,2 in,1 /2 10,1 in, 3/4in
L2 38 In 100 #4, #8 #1606 A30 450 #4100 7200 {one sel consist
of 16 nes. sieves) and lid and pan

AASHTOASTM
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Casagrande Liguid Limit Device
With hard adjustable rubber base fixed with removable brass cup with :
ke dropping height according to the standard requirement. A built-in blow Ao &
counter,
Motorized Casagrande Liguid Limil Device
119 | adjustable rubber base fixed with removable brass cup with dropping AASHTOASTM ]
height according to the standard requirement. A built-in blow counter,
120 | AASHTO Grooving tool for above AASHTO | 3
121 ‘tE‘;eSTi aglomatic electrical operated cone penetrometer for liguid limit AASHTO/ASTM
122 | Glass plate 600 X 400 mm _thickness >6mm i 2
123 | Glass Desiceators with vacuurn tap on the cover (300mm dia, vacuum) i
124 | Gas jar 2l with glass plate and rubber bung BS 2
125 Soil Hydrometer Glass made with range 0,995 to 1.038g/ml. AASHTO/ASTM
100mm dia Cohesive Manwal Soil Auger 3m long rod {sel}
126 1
& T handle
76100000 - A2465° - DYNAMIC CONE PENETROMETER (D.C.P")
127 | TRL Specification B.C.P. Complete wilth wooden 1
Camying case.
128 | Chloside content kit for sand and fine aggrepate B3 1
129 | Specific gravity plass bottie with plass stopper (100,50,25ml) set B3 2
130 | Set orpanic impurities in fine appregate BS 1
131 | Electronic pH meter BS
C . Concrete Testiog Equipments
Electrically Operated Aviomatie Machine with digitﬁ“] readout with
printer., capacily 2000 kN Concrete Compression Festing Machine
132 | trave! distance should be more than 315mm with necessary platen for BS 1
cube and cylinders 100 &150 mum including standard distance pieces
4 nos.
133 | portable concrete mixer for trial mix venical drum BS
134 | Vibrating table for casting concrete cubes 300 x 1500mm Bs
135 | Stezl cube mouid with clamp, base plate and 1 50mm x150mm side B8 48
136 | Tamping (compacting) bar as BS standard BS 4
137 | Taools (spanners and wrenchehes) for demalding above 2
138 Curing Tank for 1est cubes decided at laboratory location I
{(3.5X 2.0 X 0.6 mm)
APPENDIX 5
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Slump Cone with funnel
The set cone with tamping rod and base plate. Manufactured from shest BS

e steel with paint protected. (Slump cone, Metal Tray 600mm x 600mm x
&0mm, Tamping rod 16nn dia x 600mm , Stee! rule 300mm long)
. Bitumen Testing Equipments
140 | Specific gravity bottle 100m] BS

Gooch crucible 44mm dia at the top tapering to 36 mm at bottom with
141 | necessary accessories to success the test including glass wool filter flask
Jilter wube , Erlenmeyer flask 125ml

142 | Carbon Disulphide 500ml

143 | Trichloroethylene 500m]

Ring and Ball Apparatus (Manual) ASTM D36 but this manual simple
apparatus developed as the temperature of bitumen raised, the softness
144 | of it increased. The set consists ol a beaker, frame, two tapered fings,
two balls and centering guides. The apparatus must complete with some

accessories 1o success the tesl. Supplied All accessories.

Penetroneter Apparatus consist of dial geuge indicator 25mm x 0.01mm
145 | per division, with penetration needle. Test gaupe for needle Penetration
cups & Transfer dish {set)

E. Asphalt Testing Equipments

Automalic Marshalt Compactor BS 598, ASTM [21559
146 | Compriges of compactor hammer, hammer AASHTOMASTM
guide, mould ¢lamp and laminated hardwood block.

147 | Marshall Mould with collar and base plate. AASHTOIASTM

S0kN Computerized Marshall ‘l'esl Machine with digitat display and
monilor accessories suitable to fix to the farm so 25 to work proparly

148 | Stability mould (bresking head), open type made from steel wilh inside | AASHTO/ASTM
diameter of 4" to the dimension given in BS 598,

Water Bath
23L Digitat Readout Thermostalic Control Stainiess Sieel Water Bath
fitted with stirrer for waler circulation, cover, internal stainless sieel

149 constructed and outernal fitted with anti-heat profection fiber. Intermal ARSHTCHISEM
dimension {mn1} - 350mim x 300mm x 220mm (h) , Controller - Digital,
Temperature range (C) - 0 -100 ¢ x 0.1 ¢, 240v 56Hz 1ph
APPENDIX 5
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150

Centrifugsl Asphalt Pxtraction Apparatis

* Working voltage: AC220Y S0HZ

* Electricity machine: 250'W

* (jovernor deflection: S00--3000rotate/min
* Specimen weight: 3000g

¥ Stepless timing

AASHTOVASTM

151

Filter papers fur above conforms to ASTM AASHTO OR BS

150

152

Automatic Asphalt Binder Analyzer) Asphalt ignition oven for bitumen
ignition {extraction) of asphalt concrete with all accessories dipital
balance, sample basket, metal handle ;metal safety cage etc.

EN12897-10

153

Pavement core drilling machine SHP

4 - giroke petrol enging

This rugged, compact and portable machine with vertical screw feed, is
used [or pavement core sampling where it is not easy to get electrical
HIWWET,

* Petrol engine SHI* power, 4 stock briggs & Stratton model.

* Dimensicns 850 x 580 x 1230mm

154

{ore barrel fur above

1

153

Set of jaws to hold the Marshall specimen with flow pauge including
necessary bolt extension rod and filtings

156

Pycnometer for Maximum Theorelical specific gravity of asphall
concrete 10 1t capecity plastic made 250mm dia, with valve and vaceum
gauge supplied with nevessary accessories

157

Vacuum pumper for above wilh accessorigs

158

Wire code for extension 10m length including 154 three core ﬂexi-ﬁle
wire with 13A, SA square and round hole each plug base

E. Apgregate Testing Equipments

159

Motorized Test Sieve Shaker(200mm dis Sieves /

A00mm dia Sieves)

ciw timer cantrol betwpen (-60 min, can accep! up to

8nos of 200mm diameter sieve or 6nos of 300mm diameter sieve with
lid and receiver.

Power: 240V 50Hz ipH

AASHTOASTM

160

Aggregate Impacl Value Test (AlV}) Apparatus complete set including
standard test accessories for 14mm (sieves, metal cup, Measuring cup,
rod eic. as per BS EN 1097-2=1998}

BS

APPENDIX &
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Flakiness Index Cauge ) )
il to dimension specified in BS 812 5 Z
Apparatus for 10 pereent fines value including ssandard mouid bedy
162 | ,detachable base plate netal plunper, tamping rod and metal measure BS i
with all necessary acesssories,
BORED CAST IN PLACE PILE FOR BRIDGES
163 | Test for support fluid {Bentonite )
164 | Mud balance  for densily of suppon fiuid 2
165 | Marsh cone  for Viscosity 2
166 | Sand screen test apparatus for sand content %
167 | Electrical pH meler to BS 3145 range pH7 to 14 for pH I
168 { Fan viscometer for shear strength I
APPENDIX & 25



APPENDIX - &
SURVEYING EQUIPMENT FOR THE ENGINEER
Schedule of Surveying Equipment for the Engineer to be supplied by the Contractor.

The Contractor shall supply and maintain in full working order during the progress of the Works,
Surveying Equipment and other iterns, and the supply of expendable surveying material as
required from time to time in connection with the Works. All eguipment specified shall be new,
approvad by the Engineer, and for the exclusive use of the Enginesr. Al end of the Contract the
survey equipment ang consumable shall be revert to the Employer in good condition.

ITEM DESCRIPTION HO.
1 Total Station with GPS and Tripod 02
2 Wild NAK Universal Aulomatic Level with tripod (or approved 0
equal) =
3 Sacticnal leveling slaves with leveling bubble, 5m tong 04
4 Ranging rods, painted, 2.5m long 10
5 30 steal measuring tape graduated in meters ang mm, Rabon 06
Parmaline or approval equal -
8 30m long nan-metallic measuring tape graduated in meters and 08
mm, Rabon Parmaline or approved similar
7 5m steel pocket tape graduated in mm Stariey or approved equal 10
| 8 Universal straight edge 3m with edge guage 04
g Aluminum spirit level 1m long with four piumb and two levei tubes. 06
10 | Safety helmets, reflective jackets and other safety equipments as | as required
reguired ]
11 | Target reflection with 3km range 04
12 | Plumbing pole to target and reflector 03
13 Triped and Tribarch 455
14 Weather proof rubber-cased troches nz
15 Surveying umbrellas, leve hoaok etc. as regquired |
16 Manhole lifting keys far heavy, medium and light dutycovers {1set 0z
of sach)
17 Other miscellanecus equipment, tools and sundries nacessary for | as reguired
the cartrying out survey work by the Engineer
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Construction Document

DIVISION 200
EARTHWORK

SECTION 201
CLEARING AND GRUBBING

201.1 - DESCRIPTION:

This work shall consist of clearing, grubbing, removing, and disposing of all vegetation and other
debris within the construction limits and in other areas within the right-of-way or easement limits,
borrow and waste sites as set forlh in the Contract and/or or as designated by the Engineer. This
work shall include selective clearing of areas; site grading of public and private roadways, lanes,
vehicular paths or any other existing man made improvements which lie between the
construction and right-of-way limits, except such objects as are desighated to remain or to be
removed in accordance with other sections of these Specifications, This work shall also include
preservation from injury or defacement of all vegetation and objects to remain.

Works executed under this Section must alsc be executed in accordance with conditicns stated
with regard to environmental matters contained in Division 100 of these Specifications.

201.2 - MATERIALS:

Asphaitum based paint for tree surgery.
CONSTRUCTION METHODS

201.3 - GENERAL:

The Engineer will designate the trees, shrubs, plants and other items to be removed or to remain.
The Contractor shall preserve all items that are designated to remain. Alignment stakes, grads
stakes, guard stakes, boundary markers, bench marks and tie points shall be preserved untit
such time as their usefulness has ceased and permission for their destruction is given by the
Engineer. All tree removal andior trimming works shall be exocutad by skilled workars and in
accordance with good tree surgery practices.

201.4 - CLEARING:

Areas indicated on the Drawings, snd borrow and waste sites defined in the cantract ar defined
by the Engineer, shall be cieared of the obstructions described. In areas where the proposed
embankment is to be 1.5 metres or more in depth, measured below the subgrade, all stumps
shall be cul off as close to the ground as is practicabie but not to exceed 150mm above the
ground surface at the base of the stumps. Areas where the proposed embankment is to be less
than 1.5 metres shall be treated as prescribed in 261.6.

All merchantable timber and wood in the area to be cleared {except trees designated to remain),
which have not been removed from the right-of-way prior to the Contracter taking possession of
site for such areas shall become the property of the Employer.

Unsound or unsightly branches of trees and shrubs, which are designated to remain, shall be
trimmed as directed. Branches of trees extending over the area occupied by the roadbed shall
also be trimmed to give a ciear height of six {6) metres above the road and shoulder pavement
surface.
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in all areas where stumps and shrubs are to remain, the surface of the ground shall not be
unduly disturbed or compacted. Existing ground cover shall be preserved insofar as possible and
the area shall be left in a neat and clear condition, reasonably consistent with the surroundings.

All abandoned utility poles within the kmits of the right-of-way shall be removed by the
Cantractor, and either handed over to the utility owner, if so requested, or removed from sie.

201.5 - SELECTIVE CLEARING AND GRUBBING

In order that the trees may be properly marked in advance of thinning operations, the Contractor
shall give the Engineer at least two weeks notice prior to starting work, or prior to resuming work
after suspending operations. Trees or bushes not designated to remamn shall be cut. In no event
shall selective clearing and thinning operations begin without the Engineer's pricr approval. All
dead or diseased trees and shrubs, junk, trash, litter, or foreign matter of any kind shall be
remaved from the areas to be treated. This work shall include uprooting stumps, tops, trunks,
pranches and dead wood resulting from woodcutting operations or from any other causes.

Trees and shrubs to be preserved shall be carefully pruned to remove all dead wood and
diseased or injured tops of branches. In addition, the Engineer may instruct that branches of
designated trees be removed to a height of six (6) metres above ground order to improve sight
distance, provide head clearance, open vistas, or improve appearance of the tree. Complate
clearing may be recuired in certain areas for the purpose of removing shade hazards, improeving
sight distances, or improving appearance. Such clearing shall be included under this Section.

The Contractor shall avoid disturbing or compacting the existing ground surface, as well as avoid
damage to plant growth. The use of tractors, cranes, winches, or any cther heavy squipment,
operating anywhere within the area to be selecfively thinned, will not be allowed unless
exceptions are specifically authorized.

Any injury o trees and shrubs, which are to be preserved, shall be carefully repaired. Disturbed
ground surface shall be restored as nearly as possible to natural condition.

Skitled workers according to appraved arboricultural practice shall execute all pruning and repair
to live trees and shrubs. All pruning scars, cuts and wounds 25 mm in diameter or over shall be
paintad with an asphaltum base paint. The £ngineer may permit such cuts on evergreen trees to
remaln unpainted, All stumps, new or okd, shall be cut to a maximum height of 1560 mm above the
surrounding ground or as directed by the Engineer. Undesirable trees leaning or falling over the
highway right-cf-way from outside shali be cut at the propetty line.

201.6 - GRUBBING

In areas whara embankments are to be constructed less than 1.5 metres high, (measured from
below the subgrade, complete grubbing of all irees, stumps, reots, bushes or hedge fences shall
be accomplished.

In areas where embankments are to be constructed 1.5 metres or higher, measured from below
the subgrade, stumps which have not been lcosened by clearing and grubking operations, and
non-perishable solid objects, need not be grubbed or removed provided they are cut off s0 as not
to protrude more than 150 mm above the original ground surface. Near the toe of ambankment
slopes no stump shall extend above a point 30¢ mm bensath the finished embankment level.

Page 2 of 70 6}& ?I'



Construction Document

In areas cutside of comstruction Iimits or selective clearing areas, all stumps shali either be
grubbed or cul flush with or below the criginal ground line. Brueh, shrube, down timber, roften
wood, rubbish and cther objectionable objects and vegetation shall be cleared fiush with the
ground. Such areas will be as directed by the Engineer.

201.7 - DISPOSAL:

All wood, trash, debris, stumps, and other foreign matter shall be removed ant} disposed of by
the Contractor. Material may be disposed of at approved waste areas or in accordance with the
provisions prescrbed.

In urbans areas, open burning of construction wastes, demolition wastes, and vegetation will not
be permitted. However, if the Engineer determines that no gther practical means of disposal
gxists, open burning of selected vegetation, such as trunks, imbs, etc., approximately 100 mm
diameter or iess, will be permitted. Vegetation must also be dry and stacked in such a manner as
to promote combustion. Incinerators, including air curtain burners, may be used provided the
Centrat Environmental Authority (CEA) approves them. in rural areas, open burning will be
permitted under cortrolled conditions to minimize the amount of smoke. All burning must take
place after sunrse and all fires must be extinguished by sunset. !t is the intent of this
Specification that the health, safety, comfort, and the property of persons in the vicinity are
protected from the effects of such burning. All burning shall be executed in accordance with all
applicable laws, ordinances, and/ or regulations, and it shall be further subject to the applicable
provisions of the Central Environmental Authority.

No burning shall be executed except under carefully controlied conditions. Buming shall be
executed under the care of competent watchmen and in such manner that the surounding
vegetation, cbjects designated to remain within the right-of-way, or adjacent property shall not be
damaged. Smoke poilution must be kepl to an abselute minimum.

The Contractor will be held responsible for any damage caused by fires. The Contractor shall
remove and dispese of burmed material, replace trees, shrubs, fences or other objects
designated or described to remain, but which have been damaged; and seed burned areas; all in
an acceptable manner,

At the option of the Contractor, combustible material may be reduced to chips of a maximum size
of 15 mm. The chips may be disposed of in areas where erosion control is required, as a
substitute for straw mulch in accordance with the applicable provisions of, or between slope lines
and right-of-way lines as determined by the Engineer.

Concrete. stone, brick, and other masonry materials, which have been broken into pieces not
exceeding 800 mm in any dimension, may be pemitted in embankments but not within 600 mm
of the subgrade or 450 mm of the top of the side slopes. Material such as wood, steel, and
broken concrete matted together by steel reinforcement will not be permitted in any partion of the
embankment. All voids shall be completely filled with suitable material and compacted to the
density specified in Section 207.

Upon completion of the work, nothing shall rernain within the right-of-way fimits, nor along the
land adjacent thereto, which was designated for removal in this Specification, which was
deposited by the Contractor as the result of any of the operations of construction, which is a
nuisance, of any unsightly nature, or in any manner obstructing natural drainage.

The disposal of Construction/Demolition Waste Materials shall be in accordance with Section
207.6.5.
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Borrow and disnosal areas shall be arranged by the Contractor, and ne specific payment will be
made to the Contractor by the Emgployer in this connaction.

Al such sites shall be subject to the approval of the local authorities, the Central Environmental
Authoerity, and the Employer.

All costs associated with the provision of borrow and disposal areas shall be deemed to have
been spread amongst appropriate other items in the Bills of Quantities as the Coniractor shall
have desmed appropriate.

The Contractor will be required to arrange for disposal sites for all waste material resulting from
clearing and grubbing, and obtain locat government and Ceniral Environmental Authority
approval of the site and disposal methods. ]

The Contractor will be required 1o arrange for disposal sites for all waste material resulting from
gemolition, and obtain local government and Central Environmentat Authority approval of the site
and disposal methods.]

Bidders attention is drawn to the upper typical cross section on Drawing No TX0008. The typical
cross section illustrates that various segments of culting for subsequent road development
construction stages {consisting of future road widening) may be utilized for the production of
additional matenal where there is a shortfall of material for the construction of embankment fill,
Limits are indicated in the Plan and Profile drawings. The approval of the Engineer shall be
ghtained for such widening of cuttings where widening is not indicated in the drawings as a
requirement of the Works, and such approval will not be unreasonably withheid. ]

Future interchange sites may be used for the temporary stockpiling by the Contractor of material
for use in the Works, with the approval of the Engineer. It should be noted by bidders that the
‘future interchange' dencted at approximately Km 27+800 has been withdrawn as a 'future
interchange’ and, accordingly, the land which was to have been reserved for that interchange will
not be available for such temporary stockpiling.

Permanent disposal of material within the Right-of-Way will generally not be aflowed. Any
dispensation in this respect will be subject to the approval of the Engineer in the specific
circumstances of such disposal.]

it will be the Contractor's responsibility to provide borrow and disposal areas for the Works, as
necessary, in accordance with the prevailing statutory regulations, and all in conformity with his
materials utilization and dispesal scheduting. No specific payment will be made for hauiage of
materials from borrow pits and to disposal sites, and all such costs shall be deemed by the
Employer to have been spread amengst other items in the Bills of Quantities as the Contractor
shall have deemed appropriate. ]

201.8 - METHOD OF MEASUREMENT:
The unit measurement for General Clearing and Clearing and Grubbing shall be Hectares.

Clearing and Grubbing for waste sites or borrow pits fumished by the Contractor shall not be
measured separately.

General Ciearance works shall include the demolition and removal of all arlicles, objects,
obstructions and debris which are expraessly required to be cleared, except for those separate
items set out in this Clause.
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Clearing and Grubbing works include for general clearance works plus grubbing of tree stumps,
for trees with diametar less than 300mm, removal of hedges, fences and walls including the
removal of below ground hedge stumps. fence post and wall foundations required to be removed.

Areas of General Clearing and Clearing and Grubbing works shall be as directed by the
Enginger.

Diametars of frees shall be measured 1.0m above ground level. ltems for removal of trees with
diameters 300mm and over shall be measured separately, and shall be deemed to include the
removal of the stumps, backfilling stump voids and disposal of free remains,

201.9 - BASIS OF PAYMENT:

The approved quantities, determined as provided above, shall be paid for at the contract price bid
for the pay item listed below, which price and payment shall ba full compensation for execuling
all the work prescribed in a workmanlike and acceptable manner, including all labour, materals,
tools, equipment, supplies, and incidentals necessary to complete the work. The unit bid price wil
be full compensation for the measured quantities performed, and accepted in accordance with
these Specifications.

All salvable material, including merchantable timber referred to in 201.4, shall become the
property of the Employer unless otherwise indicated in the Drawings or in these Specifications,
and any salvage value expectad shall be computed as a credit before arriving at the bid price for
this pay item.

201.10 - PAY ITEM:

ITEM DESCRIPTION LINIT
201.001 | General clearing _ Hectare
201.002 | Clearing and grubbing Hectare
201 .003 | Remove of trees diameter 300mm to 800mm Number
201 003 | Remove of trees diameter S00mm to 1200mm Number
201.003 | Remove of trees diameter 1200mm Number
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SECTION 202
BUILDING DEMOLITION

202.1 - DESCRIPTION:

This work shall consist of the complete demelition (unless indicated octherwise on the Drawings
andior as instructed by the Engineer) of all buildings and appurtenances remaining within the
Contract right of way limits {wholly or in part) at the date the Coniracior takes “possession of the
site”, (either wholly or in part) as is appropriate. Demolition shall include for not only the parts of
the building above ground fevel, but also all substructure elements, all as referred 1o in Clause
202.3 below.

it shall alsa include rodent contro! when specified in the Contract, and disconnecting utilities,
salvaging and or disposing of the resulting materials in the manner and subject ta the conditions
and reguiations prescribed.

202.2 - MATERIALS:
The rodenticide treated bait shall consist of the following:

Type 4 Bait - An anticoagulant, 0.5 percent concentrate, such as warfarin, pival, fumarin, PMP,
etc., mixed with cereals ang other rodent atiractants in the foliowing propartions by
weight.

One part anticoagutant to seven parts coarse yellow corn meal; five parts rolled
pats: one part granulated sugar; one part corn oil,

in the evant rodents do not accept this formula chopped fruit may be substituted
for the rolled oats in the same proportion.

Type 2 Bait - Zinc phosphide, 100 percent concentrate (94 percent minimum assay), mixed in
the proportion of 1:96 of ground meat or canned dog food.

Al rodenticides shall be handled and mixed in the bait in accordance with the
manufacturers' instructions.

Insectlcida - Two percent Diazinion Dust, or five percent Malathion Dust, or 10 percent Carbaryl
Dust, or two fo five percent Chierdane Dust.

CONSTRUCTION METHODS

202.3 - UTILITIES:

The Contractor shall be sclely responsibie, for making all necessary arrangements forfand
performing any necessary work to the safisfaction of the Ultility Authcrities and Local
Governments involved, with regard to the discontinuance or interruption of all public utilities or
servicas, such as water, sewage, electricity, and telephone, which may te affected by designated
demalition works to be performed as part of the Contract,
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202.4 - DEMOLITION AND EXTENT OF REMOVAL:

Buildings and appurtenances shall be removed to the existing ground level, which operaticn shall
inciude removal of congrete siabs or any other type of floor resting upon the ground. Basements
shall be cleared of all debris, appliances, wood or metal partition walls, wood floors, etc., s that
only the foundation walls and basement floor remain, The basement floors shall be shattered. If
pits, trenches, heoles, or basements are not to be eliminated in subsequent axcavation operation,
they shall be backfiled. Al backfill within the roadway prism shall be accomplished in accordance
with the requirements of Section 207. Compaction of backfill outside the roadway prism shalf be
performed to obtain a density equal to that of the surrounding ground.

202.5 - DISPOSAL OF MATERIALS:

The Contractor at an approved disposal site shall dispose of materials resulting from demnolition.
Concrete, stone, brick or masonry broken down in accordance with 201.7 may be placed in the
embankments, if permitted by the Engineer,

The Contractor will be required to arrange for disposal sites for all waste material resulting from
demolition, and obtain local government and Centrat Envirenmental Authority approval of the site
and disposal methods.

202.6 - RAT CONTROL:
When specified in the Contract, the following rat control pravisions shall apply.
202.6.1 - General:

The Cortractor shall furnish and place suitably prepared bait containing rodenticide in and
around buildings to be demolished and also fumish and place insecticide for control of
ectoparasites. Two rodenticide treated baits diffaring in content and methad of placement will be
required within 24 hours after receipt of nctification to proceed. The Contractor shall place
redenticide treated bait within the building demolition area.

If the Contractor does not promptly furnish the rodent control measures, the Enginger may
provide the measures as required and deduct the cost from the money due the Contractor.

202.6.2 - Rodent Control Operations:

Type | bait containing anticoagulant shall be placed in shallow bait containers fastenad to ths
floor surface of buildings or in shallow containers heavy enough to prevent owverturning or
removal to burrows. The containers shall be protected from domestic animals and weather and
shall be distinctly labelled with the word Poison and symbol thereof. The initial rate of application
shall not be less than 2 kg per 100 square metres of building area.

Type )l bait containing zinc phosphide shall be wrapped in paper squares approximately 100 by
100 mm in size io form baits about the size of a candy "Kiss". Bait should be placed out of reach
of children or pets and should be tossed in otherwise inaccessible places. Iniial rate of
application shall be a minimum of 20 baits per residential building and 40 baits per commercial
building.
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Bait shall be placed near burrows, runways, or other areas showing rodent signs. A shallow pan
containing water shalt be piaced in gach building. At the time the bait is set out, the Contractor
shall treat all runways; burrow entrances; nests and vertical surfaces agamst which the rodants
may brush with the insecticide dust at a rate of 1 kg per residential building and 2 kg per
commercial building.

Lacation of all bait, bait containers and waler containers shall be neted and bi-weekly inspection
and replacement of bait and water shall be made. In the event bait is not touched for several
days, the bait shall be moved to other areas in the building. Mouldy, wet, caked or insect infested
bait shall be repiaced. Insecticide dusfing shall be repeated once per month. Baiting and
insecticide dusting shall continue until all buildings and rubble are remaoved from the building
demaolition area.

A sign shall be posted at the front and rear of sach building treated for rodent control. The sign
shall be a minimum size of 750 by 750 mm with red lettering and poison symbels on a
contrasting background. Wording of the sign, in the three languages of common usage in Sri
Lanka, shall be as follows:

THIS BUILDING
TREATED
FOR RODENT CONTROL
POISON
NO ADMITTANGCE

Minimum size lettering of the word POISON and symbols thereof shali be 150mm. All cther
lettering shali be a minimum of 100mm. The sign shall be made of weather resistant materials
such as plastic or exterior plywood and shall be securely fastened to the building.

Where buildings to be demolished have had exterior poison warning signs placed upen them
during a previous, recent phase of the rodent control program, the signs remaining on the
buildings to be demolished will serve as adequate warning and the signéng requirement of this
Section is waived.

Exterior poison warning signs previously placed by tha Client or the Government shall, upon

demoiition of the buildings, remain Client's or Government property and shall be stored on the
praject far removal by the Government.

Dead rodents shall be removed from the buiiding demolition area daily and shall be buried at a
minimum depth of 600 mm. The disposal area shall be provided by the Contractor and shall be
subject to approval by the Engineer.

202.7 - WATER WELLS:

Water wells sarving buildings that have been or to be demolished shall be abandoned as follows:
Water Wells that are abandoned shall be capped by removing the pump and piping and filling the
upper 3 mefres of casing {flush with the end of the casing) with concrete io prevent aguifer
contamination.

The Contractor shall obtain a permit to abandon 2 water wall from the Regional Health Officer
and follow all procedures prescribed in the permit.

5 ﬁ
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202.8 - SEPTIC TANKS:

A septic tank that serves a building that has been, or is to be, demolished shall ke akandoned as
follows:

The local government authority shall remove the contents of the septic tank and the tank
removed ang disposed of at an approved landfill. The excavation made to remove the tank shall
be: backfilled with material free of sod, trash, organic substances and muck, The backfill shall he
compacted as cutlined in 202.4.

202.9 - METHOD OF MEASUREMENT:

The unit of measurement will be the number of each building {per area range} to be demolished,
each water well {per depth range) to be sealed and/or backfiled or each seplic tank o be
removed and hole backfilled.

The area used in the classification of building areas ang other structures shall be their
approximate area at ground level only, no allowances have or will be made for any upper floors
or basements. Well depths shall be in five (5} metre depth ranges from ground level to bottom of
well.

Pipelines within buildings and other structures shall be measured only where their nominal
intemmal diameters exceed 300mm, otherwise they shall be deemed to be included in demolition
works.

202.10 - BASIS OF PAYMENT:

The buildings, and appurtenances, democlished and removed as provided above will be paid for
at the Contragt pay item unit price per building, which price and payment shall constitute full
compensation for performing all of the requirements of this item, including any utility works,
furnishing all material, |abour, toaols, equipment, supplies, and incidentals thereto. Removal shall
include for gither including such into the works, or disposal off site. Salvageable materials
resulting from the demolition shall become the property of the Contractor, unless othenaise
indicated in these specifications, on the Drawings or atsewherg in the Contract Documents. Any
salvage value of disposed of matenials is to be considered as already credited by the Contractor
to the Employer in the applicable demelition andfor abandonment pay item unit rates or prices.

Further to the above paragraph, the Contractor's attention is drawn to the fact that
ownersfoccupiers of properties to be demolished to make way for this Project, are legally entitled
to remove themselves any salvageable materials, within a six (6) month pericd after receiving
compensation to vacate their properties. It will be the Contractor's responsibility to ascerain the
value, if any, of possible remaining salvageable materials. Mo claim for loss of salvageable
material credit will be acceptaed from the Contracter.

The cost of furnishing, placing and maintaining rodenticide treated bait and water, the cost of
furnishing and placing insecticide, the cost of signing and disposal of dead rodents, including all
material, labour and equipment shall be included in the unit price bid for "Building Demalition”.

The water wells or septic tanks abandoned as provided above will be paid for at the contract
price per water well or septic tank which price and payment shall constitute full compensation for
performing all of the requirements of this itern, including furnishing all material, labour, tools,
equipment, supplies, and incidentals thereto.
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202.11 - PAY ITENS:

ITEM DESCRIPTION UNIT
202.001 | Demolish building area not exceeding 50sg.m MNumber
202.002 | Cemaolish bullding area 50 — 100sq.m Number
202 003 | Cemolish building area 100 — 150sg.m Number
202.004 | Demolish building area 150 — 200sq.m Wumber
202.005 | Demalish building area 200 - 250sq.m Number
Z202.008 | Demaflish builging area 250 — 300sq.m Number
202.007 | Demolish building area 300 — 400sq.m Number
202 008 | Demclish building area 400 ~ 500sgq.m Number
202.009 | Demolish building area 500 — 750sq.m Number
202.010 | Abancion water well depth up to 3.0m Number
202.011 depth exceeding 3.0 — but not exceeding £.0m Number
202.012 depth exceeding 6.0 - not exceeding 10.0m Number

depth exceeding 10.0 - not exceeding 15.m Number
depth exceeding 15m Number
202.013. | Abandon septic tank Number
202.014 | Utility posts Number
202.015 | Culverts Number
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SECTION 203
DISMANTLING STRUCTURES

203.1 - DESCRIPTION:

This work shall consist of dismantling such structure or structures specifically designated on the
Drawings for careful remaval, match marking, handling and storage or disposal as requirad,

The Contractor is responsible for determining the current condition of the structure(s) and shall
use methods and procedures for dismantling structures in a safe and efficient manner.

Far Bridges the work shall also inchude the preparation of a demolitionfdismantling method
statement by the Contractor. The statement shall be prepared and sealed by a Professional
Engineer registered in 3ri Lanka, experienced in structural analysis of bridges.

The Method Statement shall include a completa structural analysis for all gphases of the
demaolition/dismantling with due regard to the existing condition of the structure at the time the
work is performed. Additionally, the analysis shall show that the structure meets the design
criteria of the latest edition, including all Interims, of the British Standard Instilution Code of
Practice for Bridge Design, 8BS 5400, 1980 and the Road Development Authority of Sri Lanka
Bridge Design Manual, 1987 during all phases of demolition/dismantling. The design loads shall
match those applied to the structure by the Contractors "means and methods” of
demalitionfdismantling.

The demalifion/dismantling schedule shall be provided to the Engineer at least seven calendar
days prior to the programmed commencement of any demolition/dismantling work. Keceipt of the
demolition/dismantiing Methed Statement does not constitute review or approval or relieve the
Contractor of histher responsibility to satisfactonily damolishidismantla the structure specified.

Drainage culverts to be demalished are indicated in the Plan and Profile drawings. Afl buildings
and structures within the boundaries of the Right-of-Way shall be demaolizshed subject to the prior
confimation of the Engineer.

MNone of the structures dismantled, will be re-erected,

203.2 - MATERIALS:

Mot applicable

203.3 - CONSTRUCTION METHODS:

The work shall include dismantling, stoning, andfor disposing of designated struciures shown cn
the Drawings and/or instrugted by the Engineer.

If the old structure is to be re-erected or parts are to be reused it shall be carefully dismantled
{without unnecessary damage), the parts match-marked, and carefully stored and re-erected as
shown on the Drawings and/or instructed by the Engineer. Grubbing of foundations or stumps
and disposal, if required, shall be accomplished in accordance with the provisions of 201.
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203.4 - METHOD OF MEASUREMENT:

"Dismantling Structures” will be measured as a complete unit and shall include the complete
execution of the work of dismantiing, handling, storing, re erecting and/ or removing all of the
structures so designated.

203.5 - BASIS OF PAYMENT:

The guantity, determined as provided above, will be paid for at the Contract unit price bid for this
item, which price and payment shail be full compensation for completing the item, including re-
eraction and/ or removal and disposal of all falsework, debris and refuse resulting from the work,
clearing the area on completion. The cost of preparation and fransmittal of the
demdlitior/dismantling Method Statement shall be included in the unit price bid for item 203.001

203.6 - PAY ITEM:
iTEM DESCRIPTION UMNIT
203.001 | Masonry Cubic metres
203.002 | Concrete Cubic metres
203.003 | Rubble masonry Cubic metres
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SECTION 207
EXCAVATION AND EMBANKMENT

207.1 - DESCRIPTION;

This work shall consist of excavatian for the roadway, constructing embankments, including slope
preparation, benching, hauling from excavation for the roadway, placement and construction of
all unclassified material, of whatever character encountered, from within the limits of the wark
and borrow areas not being measured or paid for elsewhera in the Contract Decuments. Material
excavated and hauted from bomraw areas shall be measured separately as described in Section
208

Material placed against the existing embankment shall be the same type as that used in the
existing embankment in order to aveid differential settlements,

The excavations for preparing areas ugon which embankments are to be placed, preparing the
subgrade including shoulder areas, slopes, ditches and drains; constructing benches and
removing sfides disposing of unsuitable and surplus material, as may be required by the
Drawings or as directed by the Engineer; all in accordance with these Specifications and in
reasonably close conformity with the lines, grades, thicknesses, depths and cross sections
shown on the Drawings andfor directed by the Engineer.

The Embankment construction shall include preparation of the arsas upon which embankments
are to be placed, construction of dykes, placing and compacting approved material, filling holes,
pits, and other depressions within the roadway area. The compaction of embankments and sub
grades wilt be in accordance with these Specifications.

Broken concrete, broken asphait or other saolid materiais shall not be placed within embankment
areas or supporing the roadway shoulders and pavement structures unless the prior written
approval of the Engineer.

207.2 - MATERIALS:
Baterials shail maet the requirements spacified in 715.11 and Section 7168 and Table 207.1.
207.2.1 - Quality Control Testing:

The Contractor shall submit a quality control method statement detailing the methods, including
sampting and testing, by which the quality control programme will be conducted. The statement,
prepared in accordance with the guidelines set forth in AASHTG, T180, shall be submitted to the
Engineer at the pre-canstruction conference. The work shall not begin until the Method
Statement is reviewed for conformance with the Contract Documents.

The Contractor's personnel shall include at least one qualified technician who shall be
responsible for all field sampling and testing necessary to determine the magnitude of the various
properties of the embankment and the subgrade governed by the Specifications and shall
maintain these properties within the fimits of this Specification.

Pursuant to AASHTO T238-88, the Contractor shall notify the Engineer prior to construction of
the test strip, and shall record the data for all compaction testing on the forms as set forth
including maintaining records of the equipment usegd to compact the material. Completed test
data forms shall be provided to the Engineer at or immediately after the time of testing.
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CONSTRUCTION METHODS
207.3 - EXCAVATION:
Excavated materials are to be classified as below:
i} Top Soil

Topscil is defined as the top layer in-situ material cortaining vegetation, reots and seeds. Such
material t¢ be excavated shall be carefully removed, stockpiled on site

il} Unclassified Material.

Unclassified Material is as defined in 718.1.1 of these Specifications. Such material excludes
materials defined as topsoil, rock or unsuitahie matarial,

iii} Rock
Rock is as defined in 716.1.2 of these Specifications.
Stones or boulders with a volume larger than 0.5 cubic metres, shall alse be measured as rock.

The priority of the use of excavated rock on this project will be for aggregates for concrete andfor
asphait works, the provision of fine aggregates for use instead of nver or sea sand andfor gravel,
hase courses, rock filk, stone pitching, gabion fill and other related scil erosion and slope
protection works.

Due to statutory restriction on the mining of river and sea sand in the environs of the Works it is
envisaged that all fine aggregate will be produced by the crushing of excavated rock.

iv) Unsuitable Material

Linsuitable material will generally comprise, highly organic clays and silts, peat soils containing
large amounts of roots, grass and other vegetable matter. Materials that are scoft or unsuitable
marely because they are too wet or dry are not to be classified as unsuitable unless otherwise
directed by the Engineer. Unsuitable materials are typically soft clays, organic clays or sifts and
peats which, left in place, will cause instahility of embankment side slopes or unacceptahle post
construction settlements,

The actual limits and depths to which unsuitable material shall be excavatad shall be verified
during construction by excavating test pits as required or where directed by the Engineer.

Unsuitable Material shall include materfal encountered in cut areas and in the foundation of the
embankment that is unsuitable for incorporated into the works pursuant to these specifications,
and shall be excavaled and disposed of as directed by the Engineer.

Unsuitable material may be stabilized, by being mixed with lime or cement, such matertal shall
then be defined as stabilized material.

Stabilized material may then meet the criteria for unclassified material and be incorporated into
the warks, subject to the prior written approval of the Engineer.
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The provision of suitable sites for the permanent deposition of material to be disposed of shall be
the responsibility of the Contractor. No specific payment shall be made l¢ the Contractor in
respect of the provision of such sites, and he shall comply in all respects with the requirements of
tha local government authorities and the Central Environmentat Authority. }

207.3.1 - Slopes:

Slope lines shall conform to the lines and grades shown on the Drawings andfor established by
the Engineer within the following tolerances: For all siopes back of the ditch line 2 construction
tolerance of pius or minus 300 mm, measured in a horizontal plane, will be permitted. No change
will be permitted in the width, grade or dimensions of the roadway ditch due to the tolerance. The
slope may be varied only by permission of the Engineer. Slopes shall be trimmed neatly to
present a uniform surface, free from hollows or protrusions and loose or overhanging rocks.
Slopes shall not be undercut. The tops of all slopes, except where the material is of solid rock,
shall be rounded as shown on the Drawings.

The Contractor shall take precautions by benching or other methods, andfor as directed by the
Engineer, {o prevent slides and ship outs.

In all roadway cuts, including areas where ledges of rock or hard shale, boulders, er other sclid
formations are encountered at or near subgrade elevation, the excavation shall be carried to a
minimum depth of 150mm below the surface of the subgrade for the full cross section width of
the rcadway between the ditches.

The surface of all areas excavated below subgrade elevation shall be graded in such a manner
that un-drained pockats are eliminated before placing subgrade material.

Excavation to the 150 mm limit will be paid for at the contract unit price bid for *“Rock Excavation”
or "Unclassified Excavation" as determined by the Engineer. Excavation made below this 150
mm limit will not be paid for,

207.3.2 - Use of Explosives:

The use of any explosives for the excavation of rock, if permitted, will be as last resort oniy.
Blasting will only be considered if the Contraclor provides a method statement substantiating that
such proposed work methods are fully compliant with latest Laws and Regulations pertaining to
the acquisition, storage and usage of explosives, prescribed under the Sri Lanka Law. Explosives
Act No 21{and it's |atest amendments) and or any other pertinent legisiation.

The Contractor shall not empioy any method of blasting which will result in breakage beyond the
slope line, or which is dangerous to the public, destructive to property, would cause un-
acceptable noise, dust or other environmental impacts to the site and other third parties.
Excessive blasting or "over-shooting” will not be tolerated. Any area of material cutside the
authorized cross section, which becomes shattered or loosened by blasting shall be removed
and replaced if so ordered by the Engineer, without compensation to the Contractor.

The ganeral environs of the proposed construction work is one of the most densely populated
rural areas of Sri Lanka. The intention of the "last resort” wording in sub-Section 207.3.2 of the
Specifications is that blasting should only be used as the means of excavating in rock material
when no other less socially disruptive methogdology could be employed. it is fully expected that
the Contractor will utilize blasting in locations of solid rock. Provided that the Engineer is satisfied
that the rock material in any particular location cannot reascnably be ripped, permission for the
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use of blasting will not be unreascnably withheld. The Contractor shall be responsible for
compliance with all regutations with regard to blasting within the area of the Site.

Chemizal klasting shall be used where blast vibrations resulting from the use of explosives at
adiacent properties and other locations are not acceptable, all as directed by the Enginger.

207.3.3 - ROCK EXCAVATION:

207.3.3.1 - Rock

Rock is as defined in Clause 716.1.2 of these specifications.
207.3.3.2 — Pre-splitting Technigue:

When explosives are used in excavation, the pre-split technique shall be used except for fill
bench construction and where slopes flatier than 1 to 1 are designed. This involves a single row
of holes drilled along the neat excavation iine and the blasting charge fired before any adjoining
main excavation area is blasted. Depending on the type of rock, the drill holes for the prespiitting
shall be on centres from 0.6 ta 1.5 metres as determined by field demonstration.

The holes to be loaded for pre-splitting shall be string lpaded as recommended by the
manufacturer of the axplosives, The pre-splitting may be accoemplished during the primary blast
by delaying the primary holes so the pre-splitting holes will fire ahead of them. The end result is
intendad to yield a minimum of breakage cutside the neat line of the Drawing cross sections. The
Contractor shali make avaitable upon request a record of the spacing and the amount and type of
explosives used in the pre-split operation.

207.3.4 - Archaeological and Historical Findings:

Should the Contractor's excavation operations encounter remains of prehistoric people's dwelling
sites or artefacts of historical or archaeological significance, the cperation in that locality shall be
temporarily discontinued. The Engineer will contact appropriate authorities to determine the
disposition thereof. When directed by the Engineer, the Contracter shall excavate the site in such
manner as to preserve the artefactz encountered and shall remove them for delivery to the
custody of the proper State authorities. Such excavation, if any, will be considered as additional
work pursuant to Clauses 4,8,12 and 13 of the Conditions of Contract.

207.4 - BENCHES:

Benches to be constructed either above or below the profile grade shall cenform to the
dimensions shown qn the Drawings and/or as directed by the Engineer. Necessary drainage
shall be placed as directed before backfiling. The Centractor shall arrange benching operations
to allow sufficient time for the Engineer to complete all cross sections before placing
embankment material.

207.5 - DITCHES:

Ditches, drains, channels, and stream changes, including inlet and outiet ditches for culvers,
shall be constructed where shown on the Drawings andfor as directed by the Engineer. Diversion
ditches, where specified, shall be cut beyond the rounded edges of slopes. Ditch slopes shall be
rounded and trimmed neatly to line, and flow lines shall be timmed of irregularities in the grade,
which might cause surface water pockets.
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207.6 - DISPOSAL OF MATERIAL:

207.6.1 - Suitable Material:

cavated as above provided shali be used for forming embankments for the

Al suitahle material ex
roads, ramps and approaches, for constructing subgrade and shoulders;

roadways, connecting
around structures and buildings; or for any other purpose necessary for the completion of the

project as shown on the Drawings or directed by the Engineer.

Unclassified matenal, hard shale and rock, as defined in 716, are suitable for use In
ernbankments. Within soll groups, preference ghall be given to the more granular soils, which
have greater dry weights, greater percentages of coarse and fine aggregate, and fower liquid

limits.

Where the quantity of suitable material required for certain work is imited, such material shall be
excavated, sfock piled, and protected from contamination, erosion etc. reserved for {he purpose
a8 directed by the Engineer. Should the Contractor fail 1o reserve such svailable material when
s directed, the Contractor at ng additional cost shall make repiacement to the Client.

2076.2- Unsuitable Material:

The Engineer may designate materials, which cannot be satisfactorily placed and compactedto a
siabie and durabie condition, as unsuitable. Sad, trash, organic substances, and muck are

considered unfit for use in embankmants.
vated, or being excavated, that contains excessive moisture shall aiso be

able for use in embankments. However, the Contractor may at their option dry
of embankments, Asrafion, of other drying rmethod,

Soil to be exca

considered unsuit
the materal and use it in the construction

shall be at the expense of the Contracior.

i the Contractor elects 1o waste rather than dry, syitable repiacement material shail be furnished
and placed by the Contractor &t his expense, if needed to complete embankments of ptherwise
fulfl the intent of the Drawings. ANY material borrowed to obtain necessary replacement material

shall be accomplished in accordance with the provisions of Section 211,

Certain unsuitable material may, be set aside to be stabilized, and re-used in the warks.

207.6.3 - Waste:

The Contractor shall locate and furnish all sites for disposal of waste and surpius materiai, except
for those sites shown on the Drawings. Yvhen directed by the Engineer, surplus material shall be
psed in uniform flattening of ambankment slopes of widening of shouiders within the right-of-way

limits.
Steepening of slopas will not be permittad.

The Contractor shafl submit to the Engineer, for his review and approval, a detailed method
statement for waste disposal works, proposed for sites either indicated on the Drawings or others

proposed by the Coniractor himself.

should indicate the Jacation, limits and details of the proposed waste sites,
als for waste disposal indicating their concurrence with all Solid
y The Central Environment Authonty {CEA), any

(N &

The method statement
disposal methods, and his propos
\Waste Management Regulations sef down b
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other concerned Authority and/or as may be required elsewhere in the Bid Documents. Mo
approval by the Engineer will be granted unless the Contractor's submission also includes copies
of permits, writtan acceptance or no objection to Contractor’s propesals by from all concemnead
parties.

The Method Statement shall be submitted to the Engineer for approval, no waste disposal work is
to be commenced until the Engineer gives written approvai.

Upon completion of work, all waste sites shall be neatly trimmed and drained and all debris and
spoil disposed of in accordance with the approved Drawing. No material shall be wasted at
places othar than those approved, except as provided, nor shall any material be wasted above
established grades of any road unless authorized by the Engineer in writing. Waste areas shall
be graded, fertifized, seeded and mulched by the Contractor in accordance with Section 652 of
these Specifications.

For small quantities, not to exceed 300 cu m, of waste outside the right-cf-way limits, the
Contractor need not prepare a separate method statement, but to execute works in ful
compliance with approved method statements for larger disposal sites. For such small quantities
of waste outside the right-of-way limits, the Contractor shall comply with existing jaws, obtain
parmits, approvals or no objection cerificates from concerned Authorities and save the Client
harmless from any cleims for damages, whicth may resull from the waste in addition, the
Contractor shall also comply with the provisions stated above with regard to trimming, dratning,
fertilizing, seeding and mulching.

The Contractor shali conduct all waste disposal operations with absolute minimum, if any,
pollution or sedimentation of rivers, streams, lakes, ponds, or other bodies of water.

Construction/Demolition Waste Material as defined in 207 8.5 will nct be permitted in a site
provided by the Contractor for disposal of surplus material except as follows:

Portland Cement concrete and hot-mix asphalt removed from a project may be disposed of ina
waste site provided the following requirements are met:

3 Placement shall be in accordance with 207.7.3.2.3 - Rock.

2) All Portiand Cement concrate and hot-mix asphalt in the waste site shall be covered with
600 mm of soil,

3} The Drawing approved by the Engineer for ihe waste site shall show the location of any
Portiand cement concrete and hot-mix asphalt to be wasted and/or the original Drawing
supplementad as required.

4) The area of disposal for hot-mix asphalt shall be limited to 0.8 Ha and may be located
within & waste site covering more than 0.8 Ha.

5} Portiand Cement concrete or other masonry type products will not count  against the 0.8
Ha maximum size if all the reinforcing steel and/or wire mesh have been removed or
cut off flush at the outer edges.

B} The area of disposat of Porttand Cement concrete and hot-mix asphalt shall be completed
and covered within 180 days
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) The disposal area of Portiand Cement concreta and hot-mix asphalt shall not  be  within
20m of 2 wetland, within & perennial stream, or within a 100-year floodpiain.

B) The requirements as set forth in 207 6.5 Construction/Demolition Waste Materiai are fo
be followed.

207.6.4 - Conduit or Pipellnes:

Any Conduit or Pipeline designated to be re-laid shall be removed with care and stored where it
can be protected from damage until reused. The Contracter shall replace sections lost from
storage, damaged by negligence, or used in an improper manner.

207.6.5 - Construction/Demolition Waste Material:

Disposal of Construction/Demolition waste material outside of the Client's right-of-way is
cantrolled by the Solid Waste Management Regulations of the Central Environmental Authority
(CEA) and is defined as follows: ... means waste building materals, packing, and grubbing
waste, resulting from construction, remodelling, repair and demclition cperations on houses,
commercizl and industrial buildings, pavements, including, but not limited to, wood, plaster,
metals, asphaltic substances, bricks, blocks and concrete, other masenry materials, but does not
include asbestos waste" Hazardous Waste will be dispesed of in an approved area for that
particuiar matenal.

Construction/Demeclition waste material cannot be disposed of outside of the Client's right-of-way
unless it is taken to an approved commercial landfill or a permit is abtained oy the landowner or
Contractor in accordance with the above cited statute and reguiations.

Construction/Demealition waste materiai consisting of concrete, asphalt, crushed stone, bricks and
blocks may be disposed of within the Client’s right-of-way with approval of the Engineer. The
waste material shall be covered with a minimum of 800 mm of soil, drained, and seeded.

The landowner or Contractor must apply for and receive approval for all Construction/Demolition
waste areas putside of the Client's right-of-way from the CEA prior to use. The disposal of trees,

stumps, woodchips, and yard waste generated from land clearing when generation and disposal
acour on the same propery is exempt fram the requirements of CEA approval. A landowner
using Construction/fDemolition waste matenal to improve the grade of the land and if the area of
that {and does not exceed 0.2 Ha is exempt from the requirements of CEA approval provided that
the landowner or contractor daes not fill wetlands, agheres to best management practices for
construction and maintains cover over the material. The Construction/Demolition waste material
exemption for landowners dees not appiy to multiple 0.2 Ha sites an the same parce! of land.

The Contractor shall not create any ternporary disposal sites on tha right-of-way but must
dispose of all Construction/Demalition waste in accordance with this section,

207.7 - FORMING AND COMPACTING ENMBANKMENT:

Slope lines for all embankments shall conform to the lines shown on the Drawings or estabiished
by the Engineer, except that a construction tolerance of plus or minus 300mm, measured in a
horizontal plane. will be permitted, except futher that the roadbed width due to the tolerance
shall not be less than Drawing widih The slopes may be varied cnly by permission of the
Engineer. Slopes shall be trimmed to present a neat and uniform surface, free from hollows or
protrusions. The tops of all slopes shall be rounded as shown on the Brawings.
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207.7.1 - Preparation:

When fills are 1.5 mstres or {ess in depth, the top soil and sod shall be stripped to the depth
specified by the Engineer, and the {op 200 mm of the embankment foundation shall be scarified
and compacted 1o the density requirements specified.

If the required density is unablainabie due to excessive meisture, organic substances, or other
causes, the Contractor may be required, as directed by the Engineer, to remove and waste the
in-place materiai to a depth preseribed by the Engineer before starting embankment. Alternatively
to place an initial tayer of rock, hard shale, or granular material, thickness to be prescribed by
the Engineer; or both, including if requested a layer(s) of geotextile material.

Whan embankments of less than 1 metre in depth are to be placed upon old concrete pavements
ar pavements with concrele base, the pavements or base shall be removed and disposed of
unless otherwise directed by the Engineer. When embankments of 1 metre or more in depth are
to be placed on old concrete pavements, the pawvements shall be broken up in pieces not o
exceed 90,000 square mm and may be left under the new embankments, uniess otherwise
directed by the Engineer. When embankments are 1o be placed upon other than rigid types of
pavement, the pavements, shall first be scarified ko their full depth and re-compacted.

All existing slopes, other than rock, against which embankments are to be placed shall be
ploughed or deeply scarified to allow blending of the in-place material with the embankment
material. When specified in the Contract or directed by the Engineer, the slopes shall be benched
before the embankment is placed.

Prior to the commencement of excavation and embankment, when called for in the Conlract,
topsoil shall be removed, stockpiied and protected against contamination and/or erosion, at the
{ocations designated by the Engineer. Construction and payment precedures shall be in
accordance with Section 551.

207.7.2 - Materials for Formation and Compaction of Embankments:

Emhbankment materials, test methods and the Contractor's quality contral requirements shall
conform to be applicable provisions of Section 716

207.7.3 - Placing Embankment:
207.7.3.1 - General:
Mo embankmeant shall be placed on soft, unstable material.

Curing the process of excavation and embankment construction, the roadway shall be
maintained in such a condilion that it will be well drained at all times. Depositing and compazcting
embankment in layers shall be started at the lowest point of the fill below grade, at the bottorn of
ravines, and at the foot of slopes on side hills. Uinconsolidated soil or unclassified material,
unlass removed ender other provisions of the Specifications, shall be removed as directed by the
Engineer, replaced and compacted as specified before placing embankment thereon. The layers
shall be constructed approximately parallel with finished grade. Each layer, before starting the
next, shall be fevelled and smoothed by means of power driven graders, dozers or other suitable
equipment with adequate weight, cagacity and power to do the work. Layers shall be extendad
across the entire fill at the |level of daposition unless otherwise authorized by the Engineer. Each
layer, before starling lhe next, shall be compacted.
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Materials lo be used in any area of an embankment shall be free from stumps and spongy or
organic soil. The amount of organic material shall he no greater than that specified in the
applicable provisions of Section 716,

Soil having organic material greater than that specified in Section 716 shall be disposed of as
directed in 207 6.3. Embankments at bridge abutments shall be free of rock in the area where
piles are to be driven, uniess otherwise specified.

Where rock is required for the entire embankment at bridge abutments, the piles will require pre-
drilling. Pre-drilling may be required for other embankments whete the depth, density of material,
or negative skin friction requires it. When embankment is being formed around structures, the
material shall be deposited on both sides of the structure in approximately level layers and in
accordance with 212,10,

The Drawing and sequence of operations shall make use of all the rock obtained from the
excavation or borrow in accordance with the following provisions.

Reck occurring in the excavation shall be ptaced to form the base for embankments, to form
salect embankment layers, to form drainage systems, to form the cuter edges of embankments
under construction or to widen previously constructed embankments. [n all reck slopes, the large
rocks shall be placed at the outer face and the smaller rocks and spalls near the centre. The rock
shall not be dumped in place but shall be distributed and placed the full width of the it being
formed by blading or dozing in a manner Lo assure proper placement in the final position in the
embankment. The larger rock shall be well distributed and the voids, pockets, and bridging
reduced to insure minimum deformation and still permit drainage where required. When there is
insufficient material, other than rock, encountered in the excavation to permit the other material
being properly compacted in layers, the other material will be reserved to be placed as directed
by the Engineer. Material that is too wet to be propery compacted shall not be used to fill the
voids of previousty placed rock. Unclassified material that meets moisture requirements may be
blanded with rock and shalt be placed in the embankment in lift thickness as prescnbed.

To the extent that it is available and needed, sufficient suitable material shall be reserved from
the unclassified excavation for use in filing voids in the top of the rock fill.

Where rock 1s placed on an embankment of other material, the top of the othar material shall be
sloped from the centre to the sides at a rale of approximately four percent (4%).

in embankment construction subgrade material shall be measured as pant of the filling for the
embankment canstruction under ltem 207.008 where such unclassified material meets with the
Specifications for subgrade material.

Payment for "Selected Material”, as instructed by the Enginaer, in order to meet the raquirements
of the Specifications for subgrade material where the unclassified material does not meet the
specification shall be measured under ltem 207.7.

207.7.3.2 - Lift Thickness:

The Contracior shall record material type and the Iift thickness for all types of embankment. Lift
thickness for all material other than for rock shall be 225mm or less.

When embankments are to be constructed across low swampy grounds that will not support the
weight of trucks or hauling equipmeant, the lower part of the fill may be gonstructed by dumping
successive vehicle loads of rock, hard shale or granular material in a uniformly distributed tayer.
The thickness of a layer shall not be greater than that necessary to support the vehicle placing

O
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subsequent layers, after which the remainder of the embankment shall be constructed in layers
and compacted as specified.

in places inaccessible to a roller, such as adjacant to culverts, retaining walls and other
structures, the fili material shall be placed in 150 mm compacted layers, uniformly compacted
with approved mechanical tampers.

207.7.3.2.1 - Unclassified Materlal (Soil, Granular Material and Soit Shale):

Unclassified material as defined in Section 716 shall be placed in embankments in successive
layers not to exceed 150 mm in thickness after compaction. Unclassified material used for
embankment fill material shall exhibit a minimum CBR strength of 5% when compacted in
accordance with the Specifications.

It is confirmed that the Sub-Section reference number "207.3.2.1" applicable to Unclassified
Material (Soié, Granular Material and Soft Shale} on Page 1 of B of Bid Addendum Nao. 1 should
be amended to read "207.7.3.2.17.

207.7.3.2.2 - Hard Shale:

This material is defined in the applicabie provisions of Section 716. When suitable unciassified
material is to be mixed with hard shale, this mixture shall be placed in the embankment in lift
thicknesses prescribed. Mixtures, which contain 66 percent or meore of suitable unclassified
material shall be placed in lifts not to exceed 150 mm in thickness after compaction. Mixtures,
which contain 35 to 65 percent (by visual inspection), of suitable unclassified materiai shall be
placed in iifts not to exceed 300 mm before compaction. Mixtures, which cantain from zero to 35
percent (by visual inspection), of suitable unclassified material shall be placed in lifts not to
exceed 600 mm. The lift thickness shall be as thin as the excavated material will permit.

207.7.3.2.3 - Rock:

Rock, as defined in Section 716, shall be placed in the embankment in layers of thickness as
prescrived.

Mixtures containing 66 percent or more (by visual inspection) of suitable unclassified matertal
shall be placed in fifts not to exceed 150mm after compaction. Mixtures containing 35 to 65
percent {by visual inspection) of suitable unclassified material shall be placed in lifts not to
exceed 300 mm before compaction. Mixtures containing zero to 35 percent (by visual inspection)
of suitable unclassified material shall be placed in lifts not to exceed 900 mm. The lift thickness
shall be as thin as the excavated material will permit,

Rock lifts that are designated as Select Embankment shall contain no more than 15 percent of
ather suitable embankment material {by visuat inspection). The deminant rock size shall be 150
mm and greater.

During excavation and handing, the Contractor shall avoid contaminating the Select
Embankmeant with other embankment materials. Rock for Select Embankment shall be reserved
from the excavation up to the Drawing quantity required. If Select Embankment from the
excavation is wasted prior to meeting the planned gquantities, the Contractor shall be responsible,
and bear the expense, for replacing the material wasted up to the Drawing guantity. Rack fifts in
embankment shall be placed in approximately level layers of uniform thickness.
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The size of tha rock lifts shall not excesd B0 mm. The rock shall not be greater in any dimensicn
than 300 mm.

When rock is used as a lining for drainage channels, it shall be placed to the thickness callad for
on the Drawings or cross sections. The dimensions of the rock may be as large as the thickness
of the blanket will permit.

For Rock Fill in Excavations:

The first layer of rock shall be placed as a single layer of block or boulders with a minimum
thickness of 500 mm. the boulders shall be individually placed in as tight a pattern as possible.
The voids between the boulders shall be choked with smaller spalled rock from the excavations
that spread over the surface of the large rock and shall be vibrated into the spaces between the
blocks/boulders by the passage of equipment.

The surface of the initial rock layer shall be levelled by a joint survey before the next layer is
placed and the surface used as a measurement line for the calculation of embankment and
excavation quantites. Where requested by the Engineer, trial pits shail be made to verify the
thickness is at least 600mm. These shall be made at the Contractors own expanse.
Measurement for payment of the volume of rock placed in the initial layer shalt be the required
width of the excavation, which shall be verified during the joint survey, times the theoretical
thickness of the layer, i. . 00mm.

The second layer of rock fill shall be select rock (RCU4) as specified in Table 207 1. i shall be a
well graded material from the cut areas or crusher run with a maximum size of 300mm and a
madian size of 150mm. it shall be placed in 300 mm layer and compacted by & passes of a ton
vibratory roller to produce a tight dense surface on which the unclassified earth fill may be placed
without the need for a geo-textile separator. It shall be placed in 300 mm [ayer and compacted by
Bpasses of a & tonnes vibratory roller to produce a tight dense surface on which the unclassified
sacth fill may be placed without the need for a geo-textile separator.
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TABLE 207.1 - FILL MATERIALS IN EMBANKMENTS

mo MAXIMLIM AAXIMALIA
- PAYMENT LAYER AGGREGATE
FILL | namon | pams BESSRIETION THICKNESS £1ZE RESTRICTIGNS ON Use
{mmi (mm)
Suttaie unczssiies maerials per 116.1.1
handrg CBR vahe ol 5% er more, i
Tk UW Jul any ;;:I “;l; sail, granular maerial of u:au aftr 100 |Betow subgradesayer
| Grinuler metenal per F16.1,1.32 thal can bay
USG aibgrada  |condiion, haning 2 misivrum GBR. value of 150 ahar 15 Use for subgrade only
(207 007} 15%, Lompaction (g 150 mm of ormbankment)
auct | TAROROK |Hard rock por 16 12 mied w66k or [ 150 afer -
1207.008) more of sultable untiassifed material compacion
HARD Rock  |Hard mock per T16.1.2 mixad with belween .
RUCZ | 25% 1066% UCT [36% & 65% af suable wclassited 300 etare gy [CEEIn IO A ek A
(200.008)  jmatarial, compaciicn subgrate only
HARD Rock  |Heed nock per 716,12 mbusd wilh batertsdn
: SO0 bedore Lime In lowner embaniomart al least GEm
RUCT | 0% 35%UCT (0% & 39% of suithbie unclixstied 450
12070108} |material compaction el subgrade only
Herd roci per 715.1.2 mboed wilh between
St (1% 815% sulabig unclissfod el |
RUC2 E o Dormnand hand rock sa to be 150mm of betors
i1 rrr;?w!;n I ; 00 |isa as dwected by the Englneer
Shot rock per 704 8 isie > 150 mm)
Mod greater dhan 15 x parmi g [Lise onty for base of embankment in i
SHOT ROCK netasyary for ﬁ?ﬂf“ E Swaampy Ground per 2077 3.2 or Szan
SER (217.004) Supgt per ey {ritial kxyar per 207,7.1. Yolds hiopof
3 NrtAdor compactian each Ef o ba filled with finar malerial The
mria firgk Iayer abowe S8R e be RUC 2 or 3
Crushed aggnegats per 2122 and 7035
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207.7.4 - Compaction of Embankments:

Embankment material consisting of unclassified material and hard shale as described in Section
716, which does not contaln sufficient moisture to be compacted to the requirements specified,
shall receive applications of water necessary for compaction, Water shall be applied with suitable
sprinkiing devices and shall be thoroughly incorporated into the material, which is to be
compacted. Embankment ang subgrade materials, which contain excess moisture, shall be dried
prior to or during compaction, as necessary to obtain satisfactory cornpaction.

Layers of soil shall be moistened or dried to the tolerance specified in 716.3.1 at the time
compactive effort is applied. Water shall be added to or excess moisture removed from soils by
the use of ploughs, discs, or other metheds.

Each layer of embankment shall be uniformly compacted te the requirements specified in Section
T15.

Hard shale shall be broken down in placing by manipulating with tractors, bulidozers, power
graders, rollers, or other approved devices until voids between partictes are substantiatly filled.
This material shall be compacted and shall be at a moisture content that will provida proper
compaction.

Rock shali be placed as required under 207.7.3 and compacted, using the equipment specified in
207.7.5, to the satisfaction of the Engineer.

207.7.5 - Compaction Equipment:

Sufficient levelling and compacting equipment shall be provided to do the work of levelling and
compacting without delay after the material has been deposited. When the equipment is
inadequate for the rate of depositing, the rate of excavation and placement of fill shall be reduced
to a rate not to exceed the capacity of the levelling and compacting equipment, with particular
attention to the loss of moisture during the delay.

When two or mare fills are being constructed and are so isclated from one another that one roller
cannot compact the fille satisfactorily, additional roilers shall be provided as ordered by the
Engineer.

Vibratory compactors, grid, paddle-foot, or vibratory rollers, or other compacting equipment
approved by the Engineer, shall be used for fills censtructed of materiats, which are
predominately rock or hard shale.

Approved preumatic or power driven backfill tampers shall be used in areas inaccassible to
rollers.

Thres-wheel rollers shall weigh not Yess than 9 Mg. They shall be of sturdy construction and
especially designed for heavy work. They shall be in good mechanical condition and have
sufficient power to travel over rough surfaces and steep grades.

Fneumatic tired rollers shall operate on two axles in such manner that the rear group of tires will
not follow in the tracks of the forward group. They shall be mounted on a rigid frame and have a
loading piatform or body sultable for ballast leading. The pnaumatic tired rolters, under working
conditions, shall have a minimum rolling width of 1.5 metres and shall give a minimum

compression of 80 Nfmm of width of tire tread.
Q.
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Single axle pneumatic rollers of an approved lype may be used, providing the requirements as to
width 2net compressions per mm of width of tee tread are met.

Tamping rollers shall consist of metal rollers, drums, or shells surmounted by metal studs with
gelf-cleaning tamping feet. The cross sectional area and spacing of tamping feet and the weight
aof the rolier shall be such that the compadtion or density for the particular material shall be
abtained as specified.

Each tamping roller shall consist of at least two sections not rigidly joined. Grid rollers shalt
congsist of drums at least 1.5 metres in diameter whose cylindrical faces present the appearance
of an open woven bar mesh.

Each drum shall be at teast 750 mm long and they shall be independently mounted close
together on the same axle. The compiete rofler, when operating without ballast, shall weigh not
loss than 5.4 Mg or 7ON/mm of length of roller drum.

Arrangaments shall be provided for adding ballast, as directed by the Engineer, to such an extent
that the tota! weight of the unit can be increased to at least 13.5 Mg and 80 N/mm of length of
rolier drum. Grid rcllers shall make at least three compiete passes of each layar or until the
required density is obtained.

The use of trucks, camyalls, scrapers, tractors, tractor wagons, or cther haulage equipment shail
not be considerad in lieu of compacting equipment prescribed, but the traffic of such hauling
equipment shail be distributed over the fill in such a manner as to make use of the compaction
afforded as an addition to compaction by rolling or vibrating.

207.8 - FINISHING EARTH ROADS:

When nc pavermnent or surfaging is included in the Contract, the roadway shall be finished as a
graded earth rcad. The roadway, shoulders, and super elevated curves shall be constucled
simultanecusly to the required cross section and grade. Unsatisfactory or unsuitable material
shall be removaed and replaced as specified in 207.8. The entire surface shall be brought fo a
smooth condition by repeated use of an approved power grader and continuously maintained in a
condition suitable for traffic until final completion and acceptance of the work. When grading work
is being executed simultanecusly oh more than one seclion of a Contract, an approved grader
shall be furmished on each section i so required by the Engineer.

207.9 - SUBGRADE:

The subgrade shall be constructed in accordance with these Specifications, in substantial
conformity with lines, grades, and cross sections shown on the Drawings or established by the
Engineer. The level tolerance shall be plus or minus 13mm.

The sub grade shall be 150 mm compacted thickness for ali embankment and excavation
sections and shall be canstructed out of suitable material free of particles larger than 75 mm and
consisting of granular material, conforming to the reguirements of 716.1.1.2, that can be
satisfactorily compacted to a stable condition. The tolerance set forth in 314.6 shall apply.
Excavation to the 150 mm limit in cut sections will be paid for at the contract unit price bid for
"Reck Excavation® or "Unclassified Excavation™ as determined by the Engineer. Matenal usad for
subgrade construction shall exhibit 2 minimum CBR strength of 15% when compacied in
accordance with the Specifications. Matarial used for the subgrade construction shall exhibit a Pl
not greater than 15.
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Exeavation made below this 150 mm limit in cut sections will not be measured or paid for, except,
when unsuitabie material is removed as directed by the Engineer,

Measurement and payment for removal of 300mm unsuitable material (or greater) with the actual
locations and depth of removal diracted and/or approved by the Engineer shall be paid for at the
unit prices for both excavation and disposal of “unsuitable material”. Also the additional
replacement quantity shall be measured and paid for separataly.

The subgrade layer or layers shall he moistened or dried to uniform moisture content suitable for
maximum compaction and brought to a firm unyielding condition by compaction. The subgrade
shall be uniformly compacted to the applicable requiremants specified in Section 716,

The surface of the subgrade shall be maintained in such condition that it will drain at all times.

Whan trenching is executed for narrow base widening, ditches of an adequate depth shall be
constructed across the shoulders at sufficient intervals to permit a free outlet of water. Equipment
or vehicles shall not be allowed to travel in a single track and form ruts in the subgrade. Any rnuts
or ireguiarities formed in the subgrade shall be scarified and re-compacted.

When the construction of a base, pavement, or surface is included in the Contraci, or is so
provided on the Drawings, the profile grade of the subgrade shall be such that the specified
thickness of the base course, pavement ang surface will be obtained within limits of final surface
grade. Any grade revision necessitated shall be called to the attention of the Engineer.

When so designated, engineering fabxric for subgrade stabilization, conforming to 715.11, shall be
installed over the area, which shall be relatively smooth, free of sharp protrusion, depressions or
debris. The fabric shall be placed with the machine direction of the fabric parallel with the
alignment and shall be relatively smooth and free from creases. The joining of fabrics shali be
accomplished by sewing (either in the field by portable sewing machine or during manufacture of
the fabric) as outlined in 715.11.3 or shall be installed so any splice joints have a minimum
overlap of 900 mm or as directed by the Engineer.

Once the fabric is placed, cover malerial shall be brought to the working face, dumped and
spread with equipment exerting the minimum ground pressure peesible. Construction equipment
shall not operate directly on the fabric. A minimum of 150 mm of cover material shall be
maintained between the construction equipment and the fabric,

Compaction shall be accomplished by conventional methods after the cover material is spread,
sheepfoct rollers will not be parmitted,

The completed subgrade shall be to an uniform appearance, and shall be checked for conformity
to the lines, grades and dimensions shown on the Drawings.

Whare the Drawings indicate the need for engineering fabric for either subsurface drainage, or
separation, the material shall conforrm to 715.11 and be placed as fabric for stabilization, except
the fabric may be joined by overlapping so the splice joints have 600mm minimum overlap.
Construction equipment is permitted on the fabric previded ali damage is repaired as specified in
715.11.3. When the fabric is placed in structure backfill applications, such as bridge abutments,
the Engineer will direct the crientation of the fabric.
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207.10 - SHOULDERS:

Before any base or pavement may be placed upon the subgrade, the shoulders along and
adjacent thereto shall be built to the dimensions shown on the cross section. I order to provide
adequate side support for macadam or other stone types of base or surface, shoulders shall be
constructed full width, substantially to fine and grade and to the depth of the course being
constructed, and compacted with at least a © Mg roller, and then trimmed to the required line.
The Engineer may requirg that the Subbase and base for the shoulder be constructed
concurrently with that of the roadway. When concrete base or pavement is being constructed, or
where the shoulders are to be built of stabilzed material, these requirements may be waived by
the Engineer.

Upon completion of the base, pavement, o surfacing, the shoulders shall be finally shaped,
dressed, and compacted to conform to the dimensions shown on the Drawings. No stone
exceeding 75mm in maximum dimension wil be permitted within 75mm of the surface. The outer
edge of the shoulder shall be trimmed to a neat line parallel with the centreline of the roadway,
and the entire surface rolled to within 300 mm of the outside edge, refilllng and re-rolling any
depressions that develop. Ditches and back slopes shal! be finally cleaned and trimmed ta line
upen completion of the shoulder work.

The in-place density of shoulders shall be as specified for the subgrade in Section 718.
207.11 - DRAINAGE:

When grading, sub-grading, constructing shoulders, or placing base or pavement is suspended
because of unsuitable weather, or any cther reason, suitable previsions shall be made to drain
ihe grade, subgrade or shoulders by means of the construction of adequate side ditches and
drains. The ditches and drains shall be kept open and maintained during the period of
suspension, including the removal of slides. Upon failure of the Contractor to construct and
maintain the temporary drains prior to the acceptance of the work, the Engineer may cause such
work to be executed by others, and the cost will be deducted from moneys due tha Contractor.

Upon completion of the subgrade or shoulders and before any base on pavemesnt is placed,
subgrade drains or weeps shall be placed as shown on tha Drawings or as directed by the
Engineer in accordance with Section 608.

207.12 - TEMPORARY SURCHARGE:

When shown on the Drawings or directed by the Engineer, a temporary surcharge compoesed of
suitable compacted material from the "Unclassified Excavation” or "Unclassified Bomow
Excavation" shall be placad after completion of the embankment to the elevations of the base of
the subgrade.

The temporary surcharge shall be placed in accordance with location limits and efevations shown
on the Drawings or as directed by the Engineer. Surcharge material shall be placed in
accordance with the provisions of 207.7. The first 1.5 metres of the surcharge shal be
compacted as specified for embankment in the applicable provisions of Section 716. The
remaining surcharge shall be compacted as specified above except that the target percentage of
dry density shall be 90 percent.

The surcharge shall be maintained for the pericd indicated on the Drawings or as directed by the
Engineer.
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With regard to the Technical Specifications Sub-Section 207.12, "Temperary Surcharge”. the
duraticn for which the temporary embankment surcharge material shall remain in placa in any
particular location shall be determined by the Engineer depending on the: nature of the settlement
observed.

The Engineer will artange for the monitoring of the seftlement of surcharged sections of
embankrment in liaison with the Contractor. The Contractor shall ccoperate with the Engineer in
ofganizing his work operations such as to not disturb the Engineer's rmonitoring equipment and
gauges.

Placement of surcharge material shall be measured as‘Filling with Unclassified Material®.
Remova! of surcharge material {as appropriate) shall be measured as Undlassified Excavation.

207.12.1 - EMBANKMENT, PRELOADING AND WICK DRAINS:

1. Prior to placing the working platform, a gectextlle separation layer shall be laid on the ground
surface. Prior to laying the geotextile, any trees, bushes or other obstructions shail be
removed. The ground surface shall be reasonable uniform and any irregularities which may
cause local stressing of the fabric shall be evened cut.

2. The working platform shall consist of earthfili (UC1) and be placed in such & manner to avoid
overstressing of the soft subsoil or the formation of a bow wave in front of the advancing fil
as described in BS B00B:1995. Earthfill shail be dumped well behind the advancing face of
the fill that shall then be spread to specified level by light-weight dozer.

3. the top of the existing working piatform shall be shaped to conform with the foliowing.
« the height of fill at the outer edge will be 0.75m above GL,
« the fill will slope at 2% from the centerline to the edges, and the height in the centre of
the embankment will be about 1.2m above GL,

4. The berm widths shall be as shown on the drawings.
5. Side siopes will initially ke 1:1.5, but this will change after consolidation of the embankment.

8. When the working platform has been placed, the first 150 mm fayer of the drainage bianket
will then be spread prior to the instaltation of wick drains.

7. Wick drains will then be installed as shown on the drawings. Wick drains shall be installed
down to the bottom of the soft sub soil stratum. The actual depth shall be determined in the
field from the penetration resistance of the mandrel and may be estimated from the borings
and piezocone testing. it may be assumed that the level of the firm stratum to which the wick
drains are to be taken is the level at which the piezocone lip resistance exceeds 1 Mpa
continuously over a depth increment of at least 1 metre.

8. The wick drains shali be cut off 300mm above the surface and bent over prior to placing the
second layer of the drainage blanket,

9, Immediately after installation of the wick drains, the piezometers will be installed at the
iacations given on the drawings or as instructed by the Engineer.

10. After the piezometers are installed, the second 150 mm layer of drainage blanket will be laid.

GN x
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11. A single layer of geotextile S00/50 or similar approved geotextile shall be laid on top of the
drainage blanket. The material shall be jaid in accordance with the manufacturer's
recommendations and the provisions given in BSBO06:1895. it shall be laid so that the
longitudinal direction of the warp is in the direction of maximum tensile stress, ie.
perpendicular to the side slope or end slopa of the embankment, The material shall ba laid
over full width of the embankment preferably in one piece, but where joints are unavoidable,
they shall be made to give full streagth transfer across the joint as shown on tha drawings.
Only nominal overlap between adjacent strips will be required.

12. Where the new embankment is an extansion of the existing Stage 1 embankment, the new
geotextile membrane shall be joined to the existing membrane in accordance with the joint
detail shown on the drawings.

13. When the gectextile has been iaid, filling with UC1 may commence. Fllling will take place at a
cortrolled rate so that the ratio of excess pore pressure head to fill load r,, does not exceed
0.5, unless otherwisa instructed. It is estimated that this condition will be satisfied by placing
one 200 to 500 mm layer of fill per week. Compaction of embankment and preload fili will be
in conformance with clause 207.7.3 of the specifications.

14. The initials top levels of the berms and preioad have been given on the drawings. The initial
preload levels have been determined such that the final ievels after consolidation (at the 80%
consalidation stage} they are 1.33 x Final Grade level.

15. As settlements occur during the filling operation, the degree of consclidation and the
remaining consatidatior: will be determined from the piezometer readings. The levels to which
the preload fill wil be placed may be adjusted by the Engineer on the basis of the pore
pressure readings and remaining consolidation to give final levels defined above.

16. The preload will remain untit 90% of the consolidation seftlements have taken place. This will
be determined by the pore pressure readings from the piszometers. The wick drains have
been designed so that the period from the time the preload has been placed to full height to
the time when the preload can be removed is approximately 6 months. The preload fil} will be
then removed down to formation level and the fill material placed in the Phase 2 area
adjacent to the right-hand berm.

207.12.2 - INSTRUMENTATION

Instrumentation shall comprise piezometers, settiement plates, toe stakes and settlement blocks.
These shall be installed at the locations given on the drawings.

a. Piezometers
At the stations specified, hydraulic piezometers shall be installed beneath the fill and one open
standpipe piezometer shall ba Instailed 5m outside the left toe of berm.

Hydraulic piezometers shall be Soil Instruments push-in Type 1.12 or similar with high air entry
filters,. Open standpipe piezometers shall be the standard Casagrande type. Both types of
piezometer shall be instalied in the bottomn of cased borings and sealed with a bentonite slurry.
Hydraulic piezometars shall be instalied to depths shown on the drawings or as directed by the
Engineer.

Al open standpipes shall be installed with tips at — 3m,

At each station where piezometers are installed, a read-out cabinet shall he provided serving all
the piezometers installed at that station. The readout pressure tranducers and deairing buss shall
be mounted on 2 pane! in a secure cabinet provided with a door and |ook prevent unauthorised

Gh o
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tampering with the instruments. The height of the cabinet should be about 1.2m off the ground to
alkow ease of reading and maintenance. The piezormeter tubing should be in conduit right into the
cabinet, which should be sturdily mounted on wooden or steel stakes drivel well inte the fill, The
gauges should be mounted on a suitable board fo which all leads are securely fixed and clearly
marked with station, piezometers number and depth. The cabinet should also have a specific
properly fixed levelling point so that the gauges can be referenced to the level of the fixed point.

instaliation of hydraulic piszometers

1. Before instaliation, the piezometers shall be de-aired in accordance with the procedure
given in the supplier's manual.

2. Installation procedures shall follow the supplisr's recommended pratice.

3. Piezometers shall be installed in cased borings. Before installing the piezemeter, the
barehole shall he carefully cleaned out te the bottom of the casing. Care shall be taken to
ensure that barings are located midway between adjacent wick drains.

4. The piezometer shall then be pushed into the bottom of the borehole using the special
tool provided by the supplier,

5. The casing shall be filled with a bentonite slury to the top of tha borehole before the
casing is removed.

6. The pizometsr tubing shall be laid in a 200 mm deep trench to the read-out cabinet. The
tubing shall be laid in conduit and covered with 100 mm of quarry dust. Care should be
taken to insure the tubing is not damaged or kinked during installation,

7. After installation, the piezometer shall be flushed with de-aired water untit ail air bublies
are removed from the system.

8. An Initial reading of the pore pressura shall be taken immediztely after instailation.

9. Pore pressures shall be recorded on forms provided by the Engineer and readings shall
be taken at the same time as adjacent seitiement plate readings so that fill lavels, gauge
levels and settlements can be recorded simultanecusty.

10, Unless otherwise instructed, readings shall be taken daily during filiing operations, and
weekly during the first month after filling has been completed. Thereafter, readings shall
be taken fortnightly.

41. The resuits shall be submitted to the Engineer in hard copy and on disketies in Excel
farmat,

12. Installation and de-airing of the first two piezomaters shall be dene under the supervision
of the supplier's specialist.

b. Settlement plates

Seltlement plates have been installed at ground level at 25 stations between km 59.5 and 61.0 to
measure the settlements beneath the fill. Addiional settiemert plates shall be made up and
instalied as shown on the drawings at the stations shown. A typical detail of a settlerent plate is
shown on the drawings. It comprises a 800 x 800 x 5 mm thick steet plate in the centre of which
is walded a 25 mm ID water pipe, The water pipe s 1500 mm long and is provided with 1m leng
extension pieces, added as the fill is placed. Pipe extensions shall be joined to the section below
by pipe unions and the joints firmly screwed together. Whenever adding an extension piece, care
shall be taken not to disturk the pipe section below. The top of the pipe shall be levelled before
and after sach extension is added.

The water pipe shall be surrounded by a sleeve of 100 mm PVC pipe which is installed some
distance above the plate so that downwards friction caused by compaction of the fill does nct
cause settlament of the plate. The sleeve shall be extended in one meire lengths whenever the

central pipe is extended.
OR &
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¢. Too stakes

Toe stakes shali be installed 3m from the toe of each berm at each instrumentation station and
ahall be used to monitor possible horizontal movement of the ground due to shear deformations
from the fill. The stakes shall comprise 3m long 1 inch diameter steel pipes pushed 2 m into the
ground. The pipes shall be fixed by 500 x 500 x 200 mm concrete blocks cast insitu around the
pipes at ground level.

d. Seitlement blocks

Settlement blocks are intended for the long term monitoring of post construction settlements by
RDA in areas where preloading has been undertaken. They shall be set along critical sections at
100 m intervals at each edge of shoulder on the completed subbase surface with their top face
flush with the final shoulder AC. Settlement biocks shali consist of 300 x 300 x 130 mm concrete
blocks with steel bolts or spuds cast into the centre of their top faces.

Where ordered by the Engineer, additional settlement blocks may be required to be installed in
the preload fill to supplement the settlement plate data.

207.13 - PROTECTION OF CURTAIN WALLS:

All bridges which will be used for permissible haulage, but which do not have the approach slabs
constructed, shall have the pavement natch of the curtain walls built up to final grade by the use
of timber to eliminate the possibility of damage to the curtain walls,

207.14 - SLIDES AND SLIPOUTS:

i, the Engineer is of the opinion that, material outside the planned roadway {(or ditch slopes) is
unstable: constitutes a potential slide area; material from sfides has come info the roadway {(or
ditch}, andfor material has slipped out of new or old embankments, the Contractor shall be
instructed to re-excavate to designated lines or slopes, either by benching or in such manner as
directed by the Engineer. Such material shall be usad in the construction of the emnbankments
and in flattening of slopes, or disposed of as directed by the Engineer.

Ercsion, regardless of amount or extent, caused by the action of the elements and which results
in damage to the work or materials shall in no case be considered a slide or slip- out

207.15 - METHOD OF MEASUREMENT:

The quantity of work executed will be measured for “Unclassified Excavation”, “Unsuitable
Excavation” or "Rock Excavation”, according to their material definitions. Matarial volumaes will be
measured as excavated from ifs original position and determined from the approved cross
sactions by the average end area method computed using a Computer Program. No material
removed beyond the slope lines or below the grade line shown on the Drawings, except as
provided in 207.3.4 and 207.9, will be included for payment unless authorized in writing by the
Englneer. Slides and material removed from beyond the slope lines, not attributable to
carelessness, overshooting, or unsuitable construction methods on the part of the Contractor, will
be included only when so authorized by the Engineer.

Excavation below grade, including undercutting, as shown on the Drawings or as directed by the
Engineer; ditches to divert water from the slopes of cuts; inlet and outlet ditches for drainage
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Page 32 of 70



Conastruction Document

struclures: other ditches as authorized by the Engineer; remaoval of topsoil, god, oid pavement,
boulders, walls, and other unsultable material within the areas upan which the embankment is to
be placed; benching; and all other excavation authorized but not shown by the cross sections,
will be measured separately and included for payment.

Where stone bage or concrete pavements have been scarified or broken {but not removed).
slopes other than rock upon which embankments are to be placed ploughed or scarified, loose
soil been manipulated and compacted (but not removed}, such work and all the work of placing
and compacting all embankments, widening or waste pits, placing and consolidating rock fills, will
be considered as a necessary part of maniputation, the cost of which is included in the price bid
per cubic metre for "Unclassified Excavation”.

An isolatad volume of arifficial hard material or rock occurring within other material to be
excavated shall not be measured separately unless its volume exceeds 1.0m°, except that the
minimum volume shall be 0.25m* where the net width of excavation is less than 2.0m.

Payment for placing and removal of temporary surcharge will be measured in Cubic metres for
both "Placing of Surcharge” and "Removal of Surcharge”™ material.

Placement of surcharge material shall be measured as'Flling with Unciassifiea Material®,
Removal of surcharge material (as appropriate) shall be measured as Unclassified Excavation.

The removal and disposal of slide and slip-out material in accordance with 207.14 will be: paid for
at the contract price for "Unclassified, Unsuitable and/or Rock Excavation” as per their pertinent
defintions. The cost of any work outside the fimits of the slide necessary to make slide or slip-out
areas accessible to normal excavation equipment will be paid for as above. However, the above
provisions shali not be so construed as to relieve the Contractor from the duty of maintaining all
slopes true and smooth.

The quantity of subgrade werk executed under this jtem wili be the number of cubic metres of
"Subgrage” placed to the lines, dimensions and cross saections shown on the Drawings or
designated by the Engineer.

Subgrade constructed outside the lines, dimensions and cross sections shown on the Drawings
or designated by the Engineer will not be measured for payment.

Measurernent and payment for finishing shoulders and ditches will be accordance with Section
229 and Secticn 308.

Measurement and payment for under drains will be in accordance with the provisions of Section
806,

The embankment material will be measured in its final compacted position in the roadway.
Measurement will be made upward from the original ground line withaut any allowance for
subsidence due to compaction of the base under the embankment. The original cross sections
will be used for determination of volumes of embankment material placed, unless changes have
been directed.

The embankment material may comprise both roadway excavated and borrowed material and
measured in its final compacted position. Deficient quantity furnished from borrow pits for
aembankment filling, will be measured as per Section 211.

Itemns for filling shall be deemed to include compaction.
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Water fumished for embankment compaction wilt not be measured separately but included in unit
cost.

ftems for excavation shall be deemed to include upholding sides of excavation, additional
excavation to provide working space and removal of dead services,

The guantity of engineering fabric ptaced in subgrade stabilization or subsurface drainage or
separation will be measured by the square metre complete in place and accepted, excluding

laps.

In embankment construction subgrade material shai be measured as part of the filling for the
ambankment construction under item 207.008 where such unclassified material meets with the
Specifications for subgrade material.

Payment for "Selected Material", as instructed by the Engineer, in order to meet the requirements
of the Specifications for subgrade material where the unclassified material does not meet the
specification shall be measured under ftem 207.7.

All approved excavation will be measured and paid for under the appropriate items in the Bills of
Quantities. There will be no charges levied on the Contracter for the use of material originating
from within the Right-of-Way boundaries and whose use is approved by the Engineer in
accordance with the Contract. Should the Contracter, with the Engineer's approvat, elect, {and
receive the necessary approvals and permits from the local statutory authorities} to use matenal
ariginating from outside the Right-of-Way boundaries it shall be deemed that all costs in respect
of (but not limited to) such matters as rents, permits, royalties and other levies In connection with
the use and working of such materal scurces outside the Right-of-Way boundaries shall have
been provided for by the Contractor in the rates entered against the approgriate items in the Bills
of Quantities

The quantity of rock estimated as being requirad for crushing for aggregate has been separated
from the other quantities for earthworks in the Bills of Quantities. Excavation of rack for crushing
for use as aggregates shall be measured under Item 207,003 of the Bills of Quantitias, and shall
include for haulage to the crushing plant. The measurement for the incorporation of such
aggregate material info the Works shall be made under the other items of the Bills of Quantities
relating to the various components of the Works for which such aggregate is utilized, and the
rates which shall have been entered by the Confracter against those items will be deemed to
include for all necessary operaticns (incliding, but not limited to, crushing and haulage) required
to produce the said aggregate in iis final location in the Works.

Bill of Quantities Item 211.002 "Rock borrow excavation” is a8 provisional itern. Its intention is to
provide a contingency allowance for the Engineer to utilize or not for the excavation of rock
material from outside the Right-of-Way boundaries, as he shall deem appropriate.

Piacement of surcharge material as referred to in Question 38A shall be measured as “Fifling
with Unclassified Material”. Removal of surcharge material (as appropriate) shall be measured as
Unclassified Excavation.

The quantity of engineering fabric placed in subgrade stabilization or subsurface drainage or

separation will be measured by the square metre complete in place and accepted, excluding
laps.
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207.16 - BASIS OF PAYMENT:

The guantities, determined as provided above, will be paid for at the coniract unit prices bid for
these items, which prices and payments shall ba full compensation for doing all the work
prescriped in a workmanlike and acceptable manner, includlng all labour, tools, equipments,
supplies, hautage, and incidentals necessary to complete the work.

The cost of excavation includes the up holding sides of sxcavation, additional excavation to
provide working space, removal of dead services, dewatering, preparation of excavated surfaces,
shoring, sheet piling, trimming of excavated surfaces hauling of all material, any reserving and re-
handling of excavation material. The cost of embankment congtruction including compaction,
furnishing and applying water as an aid to embankment compaction, preparation of surfaces for
embankment fifing and the cost of fumnishing additional waste sites, grading, fertilizing, and
seeding and mulching of all waste sites, which shall be included in the unit prices in the bid.

The cost of fumishing all materials, inciuding furnishing and applying water necessary as an aid
to subgrade compaction, shall be Included in the unit price bid for "Subgrada™

207.17 - PAY ITEMS:

ITEM DESCRIPTION UNIT
207.001 Stripping and stockpiling topsoil Cubic metres
207.002  |[Unclassified excavation Cubic metres
207.003  |Excavate rock (to crusher plant) Cubic metres

ant. (Provisional)
207.004 icavate rock (to embankment) Cuble metres

207004z |load and haul rock stockpiles in Morth section forlCubic metres
mbankment {provisional)

207.003a |:;1md and haul rock stockpiles in North section for crusher|Cubic metres
E

207.005 |Excavation unsuitable soil Cubic metres
207 .005a |Excavate unsuitable soil Om to 3m depth Cubic metres
207.005b |Exgavate unsuitable soil 3m to 6m depth Cubic metres
207.005c [Excavation unsultable soll over 6m depth Cubic metres

2007 005d |Disposal of excavated unsuitable material beyond 5km from|Cubic metres
Exit point of the ROW

207.006 |Excavation for slips and slides (provisional) Cubic metres
207.007 TFi@g with selected material {provisional) uging ROW material |Cubic metres
207.007a_[Filing with selected material using material from borrow Cubic metres
207.008 IFiIIing with unciassified materiai using available material with|Cubic metres
in ROW

207.008a_[Filling with unclassified material from borrow Cubic metres
207.000 |Geotextile material ciass B for embankment Square metres
207.010 |High strength geotextile {200/50) (provisional) Square metres
207.011 |High strength gectextile {600/50) for embankment Square metres

Pay ltems for the “Secticn 207.12 — Temporary Surcharge” shall be given under secticn 606.11.

Bidders are required to make their own assessment of the split between the different types of
component of “unclassified materal” hased upen the geological and geotechnical information
supplied to tham {as information only) with the bidding decuments, supplemented by their own

obsarvatiohs at the site of the works.
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The extent of the excavation shall be as shown in that drawing or as otherwise specificaily
instructed by the Engineer. The Contractor shall be paid for such excavation under Hem 207.005
of the Bills of Quantities for excavation to the extent shown on the typical drawing or as otherwise
instructad by the Engineer,

The provision of suitable sites for the permanent depasition of material 1o be disposed of shall be
the responsibility of the Contractor. No specific payment shall be made to the Contractor in
respect of the provision of such sitas, and he shall comply in all respects with the requirements of
the local govemment authorilies and the Central Enviranmental Autherity.

Future interchangs sites may be used for the temporary stockpiling by the Contractor of material
for use in the Works, with the approval of the Engineer. It should be noted by bidders that the
‘future interchange’ dencted at approximately Km 27+900 has been withdrawn as a 'future
interchange' and, accordingly, the land which was ta have been reserved for that interchange waill
not be available for such temporary stockpiling.

Permanent disposal of material within the Right-of-Way will generally not be allowed. Any
dispensation in this respect will be subject to the approval of the Engineer in the specific
circumstances of such disposal.

ltem 207.001 covers the stripping of topsoil from on-Site sources and its stockpiting for
subsequent use in the Werks.

ltem 651.001 covers the furnishing and placing of topsoil where topsoil shall have to be obtained
from an off-Site source.

£51.002 covers the obtaining of tapscil previousty stockpiled from sxcavation for the Works and
its incorporation into the finished Works. ]

In embankment construcfion subgrade material shall be measured as part of the filling for the
gmbankment construction under ltem 207.008 where such unciassified material meets with the
Specifications for subgrade material.

Payment for *Setected Material’, as instructed by the Engineer, in order to meet the requirements
of the Specifications for subgrade material where the unclassified material does not meet the
specification shall be measured under item 207.7 ]

All approved excavation will be measured and pald for under the appropriate items in the Bilis of
Quantities, There will be no charges levied on the Contractor for the use of material originating
from within the Right-of-Way boundaries and whose use is approved by the Engineer in
accordance with the Contract. Should the Contractor, with the Engineer's approval, elect, {and
receive the necessary approvals and permits from the local statutory authorities) to use materiai
ariginating from outside the Right-of-Way boundaries it shall be deemed that all costs in respect
of (but not limited to) such matters as rents, permits, royalties and other levies in connection with
the use and working of such material sources outside the Right-of-Way boundaries shall have
been provided for by the Contractor in the rates entered against the appropriate items in the Bills
of Quantities

The quantity of rack astimated as heing required for crushing for aggregate has been separated
from the other guantities for earthworks in the Bills of Quantities. Excavation of rock for crushing
for use as aggregates shall be measured under item 207.002 of the Bills of Quantities, and shall
include for haulage to the crushing plant. The measurement for the incorporation of such

GA ¥
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aggregate material into the Works shail be made under the other items of the Bills of Quantities
relating to the various components of the Works for which such aggregate is utilized, and ths
rates which shall have been entered by the Contractor against those items will be deemed to
includa for all necessary operations {including, hut not limited to, crushing and haulage) required
to produce the said aggregate in its final location in the Works.

It is confirmed that 2ll excavated reck measured under Bill of Quantities Item 207.004 shall be
transperted for use for embarkment fill. The gquantity given in Bill of Quantities ltem 207.004 of
the bidding documents is only an indicative assessment of the anticipated needs of the Warks,
and the actua! quantity required for the Works may differ. The use of this material for
embankment fi) shall be measured urwder Item 207.008 "Filling with unclassified material”.]

In the event ihat the Engineer shall conclude that there will be a shortfall in the availability of
“rack” material for crushing for the requirements of the Works from excavation within the
boundaries of the Right-of-Way {in accordance with the provisions defined elsewhere in the
bidding documents in respect of availability of material from within the Right-of-Way boundaries}
he shall instruct the Contractor to supply the necessary balance of “rock” maiernial from borrow
areas which the Contractor shall have located outside the boundaries of the Right-of-Way. Such
material, in excess of any quantity {if any) from sources within the Right-of-Way boundaries that
the Engineer shall judge that the Contractor shall have wasted, shall be measured under ltem
211.002 of the Bills of Quantities. Such borrowed material (if any} which shall be deemed to
substitute for any of the aforementioned 'wasted” material shall be measured under ltem
207.003.

It is intended that all hard rock material shall be obtained from within the Right-of-Way
boundaries. In the event of any shortfall the rock materal would have to be borrowed from
outside the boundaries for the Right-of- Way.

SECTIONS 208 - 210: Not Used
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SECTION 211
BORROW EXCAVATION

211.1 - DESCRIPTION:

“This work shall consists of excavating, transporting and depositing material from borrow areas
required tc complete the roadway and embankments. The work shall alse include reinstatement
of depleted borrow areas. it shal be the Contractor's responsibility to provide the necessary
material with which fo construct the works. The Contractor shall be free o oblain material from
borrow areas in compliance with provisions of Clause 211,37,

Bidders attention is drawn to the upper typical cross section on Drawing. The typical cross
section illustrates that various segments of cutting for subsequent road development construction
stages (consisting of future rcad widening} may be utilized for the production of additional
material where there is a shertfall of material for the construction of embankment fill. Limits are
indicated in the Plan and Profile drawings. The approval of the Engineer shall be obtained far
such widening of cuttings where widening is not indicated in the drawings as a requirement of the
Works, and such approval will not be unreasconably withheld.]

It is the Emplover's intention that the Contractor shall make full use of materials from within the
Right-of-Way for the construction of the Works. Netwithstanding this it shall be the Contractor's
responsibility ta provide the necessary material with which to construct the Works, Should a
bidder consider that there will be a shortfalt of material from within the Right-of-Way from which
to construct the Works he shall make provision in his bid for the obtaining of suppiemaniary
material from sources outside the Right-of-Way.

211.2 - MATERIALS:
244.2.1 - Unclasaifiad Borrow Excavation:

Materials shall be obtained which are suitable for the particular purpose for which unclassified
borrow excavation is authorized.

211.2.2 - Rock Borrow Excavation:

Material shall meet the requirements specified for Rock in 207.7.3.2.3. in addition, the Selecfion
and operation of quarries shall be complied with the current legisiation and regulations governing
operation of guarries.

211.2.3 - Select Borrow Excavation;

Materiat shall consist of a granular material as defined in 716.1.1.2 unless otherwise specified in
the Confract.

No borrow pit may be opened to obtain sand or gravel unless a shortfali of rock excavation
gecurs for on site crushing of fine aggregatas.
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CONSTRUCTION METHODE
211.3 - GENERAL:

All borrow excavation materials shail be obtained in the amounts directed, by the methods and
subject to the same provisions as prescribed in Section 207 except as modified or amended,
“Borrow excavation should not be placed until after the roadway excavation and material
remaining in the Stage 1 haul road has been utilised in the embankments and there is no
likelihood of slips or excass material’. The work shall also include reinstatement of depleted
harrow areas all to the requirements of refevant authorities.

The Contractor shall submit to the Engineer for review and approval of a Method Staterment for
barrow excavations, which should in detail cover opening, using and closing stages, also all
environmenta! impact aspects.

No borrow area shall be opened until authorized by the Engineer.

The Gontractor will not be allowed to operate any borrow pit without holding proper licenses
required by the current legisiation.

The borrow sites shouid get Local Authority Approval, Geolegical Survey and Mines Bureau
Licenses for quarrying and Environmental Protection License from Central Environment Authority
and permits for the use of explosives and any other approval or license that may be required.

The cost of any investigation and cblaining licenses would be berne by the Contractor. As
abtaining of permits and licenses may take time, the Contractor should wall aware beforehand to
program and arange such work without affecting the normal progress of the site.

The Contractor will be responsible for renewal of those licenses in time or even selection of
another borrow site if renewal of licenses will be rejected.

Probable sites that could require an investigation are flood plains of major rivers and large rock
shelters. Nan-probable locations of cuttural resources would be steep hilisides and/or narrow
valieys.

Temporary roads, haui roads, or other facilities, which may be required for the use or
convenience of the Contractor in excavating and transporting borrow material shall be provided
by the Contractor without cost to the Client.

Materials shall be obtained from borrow pits in & workmanlike manner to minimize pollution or
cedimentation of streams, lakes, and reservoirs and to facilitate the work of measuring and
calculating the volume of material rernoved.

Borrow pits shall not be excavated below the level of the natural drainage for the area, and the
drainage ditches required fo keep the pit free from standing water during the progress of the work
and upon completion shalt be constructed without extra compensation.

Lpon completion of the work, the borrow pit shall be neatly trimmed and all debris and soil

disposed of in an acceptable manner. Borrow pits shall be graded, fertilized, seeded and
mulched in accordance with Section §52.
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211.4 - UNCLASSIFIED BORROW EXCAVATION:

Unclassified borrow excavation shall consist of material, as prescribed, incorporated inte
embankments, backfill, shoulders, or any other type of work shown on the Drawings or
designatad by the Engineer. The method of placement, compaction and density shall be in
accordance with the applicable requirements of 207.7.

211.5 - ROCK BORROW EXCAVATION:

Rock borrow excavation shall consist of materials, as prescribed, incorporated into embankments
in accordance with the pravisions of 207.7 covering the construction of rock fills.

211.6 - SELECT BORROW EXCAVATION:

Select borrow excavation shall consist of material as prescribed, incorporated inte embankments,
backfills, shoulders, or any other type of work shown on the Drawings or designated by the
Engineer. The method of placement, compaction and density shall be in accordance with the
applicable requirements for granular material as prescribed under 207.7.

211.7 - METHOD OF MEASUREMENT:
211.7.1 - Cubic Metre Measureament:

The quantity of work executed will be measured in cubic metres actually obtained and
incorporated in the work, determined in its placed and compacted final position from cross
sections by the average end area mathod.

The volume measured for excavation within barrow pits, shall be the net voiume measured for
filling basad on the end area method. tems for excavation within borrow pits shall be deemed to
include removal and replacement of overburden and unsuitable material,

If the borrow is obtained in such quantity or in such manner that a waste of unclassified
excavation, slips, or excess material is caused, the amounts of such waste shall be deducted
from the borrow volume. In determining the amount of material to be developed due to
unautherized placement of borow material or unclassified excavation material in the
embankments, the guantity outside the construction tolerance will be measured and deducted
from borrow on a metre to metre basis without adjustment due to shrinkage or swelling.

If further borrow material is required the quantity over-hauled material shall be from the centre of
the borrow area to the nearest point of entry to the site. The amount of over-haul shall be
determined by measuring in cubic metres the guantity placed and compacted in its final position
in accordance with the requirements of 207.7.

211.8 - BASIS OF PAYMENT:

The quantities, determined as provided above, will he paid for at the contract unit price bid for
these items, which unit prices and payments shall be full compensation for doing all the work
prescribed in a workmaniike and acceptable manner, including all labour, toals, equipment,
supplies, haulage and incidentals necessary to¢ complete the work. There will be no additional
compensation for furnishing, grading, fertifizing, seeding and mulching of borrow pits.
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211.9 - PAY ITEMS:

ITEM DESCRIPTION UNIT
211.001 |Unclassified bormow excavation Cubic metre
211.002 |Rock bomow excavation Cubic metre

All approved excavation will be measured and paid for under the appropriate items in the Bills of
Quantities. There will be no charges levied on the Contractor for the use of material originating
from within the Right-of-Way boundaries and whose use is approved by the Engineer n
accorgance with the Contract. Shouid the Contractor, with the Engineer's approval, elect, (and
receive the necessary approvals and permits from the local statutory authorities} to use material
originating from cutside the Right-of-Way boundaries it shall be deemed that all costs in respect
of {but net limited te) such matters as rents, permits, royalties and other levies in connection with
the use and working of such material sources outside the Right-of-Way boundaries shall have
been provided for by the Contractor in the rates entered against the appropriate items in the Bills
of Cluantities

The quantity of rock estimated as being required for crushing for aggregate has been sgparated
from the other quantities for earthworks in the Bills of Quantities. Excavation of rack for erushing
for use as aggregates shall be measured under Itern 207.003 of the Bills of Quantities, and shall
include for haulage to the crushing plant. The measurement for the incorporation of such
aggregate material into the Works shall be made under the other itams of the Bills of Quantities
relating to the varicus components of the Works for which such aggregate is utilized, and the
rates which shall have been entered by the Contracter against those items will be deemed to
incluge for all necessary operations {including, but not limited to, crushing and haulage) required
to produce the said aggregate in ils final location in the Works.

Bill of Quantities ltem 214.002 “"Rock borrow excavation® is a provisional item. Its intenticn is to

provide a contingency allowance for the Engineer to utilize or net for the excavation of rock
material from outside the Right-of\Way boundaries, as he shall deem apprepriate.
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SECTION 212
EXCAVATION FOR STRUCTURES

EXCAVATION AND BACK FILLING FOR STRUCTURES
212.1 - DESGRIPTION:

This work shall consist of the excavation and backfill {or disposal) of all materials required to be
removed for the construction of retaining walls, culverts, catch basins, drop inlets, manholes,
bridge foundaticns, and other structures for which excavation is not otherwise provided. The
removal of all oid structures, including abutments, piers and wingwalls, unless otherwiss
specified or directed, in accordance with these Specifications and in reasonably close conformity
with the lines, grades and typical cross sections shown on the Drawings or established by the
Engineer, Jt shall include pumping, draining, shering, sheeting, sheet piling and constructing cribs
and cofferdams if necessary.

212.2 - MATERIALS:

Select material for backfilling shalt be crushed stone, gravel, slag, or any combination thereof
meeting the requirements of Section 703. The grading shall be such that 100 percent of the
material passes the 50 mm sieve and 0 to 5 percent passes the No.16 sieve. Any of the standard
coarse aggregate sizes from AASHTO No. 4 through AASHTO No. 8 as shown in 703.4 will be
accepiable.

Quality control of select material for backfitling is the responsibitity of the Centractor.

The material shall be tasted according to applicable methods specified in Section 716. The
sampling frequency for gradation is specified in AASHTO, T180. Acceptance for gradation will be
an the basis of the Contractor's written certification that all such malerials used for this dem
gonforms to the specified requiremeants. The certification is to include the test results.

Engineering fabric shall be Fabric for Subsurface Drainage or Separation meeting 713.11.
CONSTRUCTION METHODS

212.3 - GENERAL:

The foundation pits shall be excavated according te the outlines of footings as shown on the
Drawings and shall be of sufficient size to permit the placing of the full width and length of the
footing. The Enginger may order, in writing, such changes in dimensions ar footing elevations as
may be necessary to secure a satisfactory foundation.

Structural excavation for pipe culverts and underdrains shall be accomplished in accordance with
the sections covering pipe culverts and underdrains.

All foundation excavation adjacent o the tracks of any railroad shall be shered, braced and
supported as required by the Sri Lanka Government Railway or the Engineer, and the Contractor
will be held responsible for securing such information and complying. Drawings for this shoring,
bracing, and supporting sha!l be submitied to and shall meet with the approval of the Chief
Engineer of the Sri Lanka Government Railway before starting excavation. Bracing, shefing, and
supporting excavation at structures other than railroad tracks shall meet with the approval of the

Engineer.
(PN
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2124 -DISPOSAL OF MATERIAL :

The excavated material, unless otherwise directed by the Engineer, shall be utilized for backhll or
embankments. Surplus material and unsuitabla material shall be disposed of in such a manper
that the efficiency or appearance of the structure ghail nat be impaired, nor the stream muddied
or obstructed.

212.6 - COFFERDAMS:

The term cofferdam designates any temporary barrier system that provides a dry, wataright as
practicable, area for excavation, inspeclion or placing concrete in construction of structures
specified in this speciication.

Subject to other requirements in these Speciications, a cofferdam may be constructed of
materials including sheet piling, wood, sand bags, earth embankment, etc. or a combination of
any of these. The sheet piles used for a cofferdam will ba included in the rate of cofferdam. Sheet
piles used in other areas will not be measured separately and paid for.

Cofferdams shall, in general, be carried well below the bottem of the footings and shall be well
braced and as watertight as practicable. The interior dimensions of cofferdams shall be sufficient
to give adeguate clearance for the construction of forms and {o permit pumping from ocutside of
the forms. When sandy or porous material is encountered in the foundatien, which renders it
irmpracticable to dewater the excavation before placing masonry, the bottom may be sealed with
concrete placed by the tremie method, after which the remainder of the werk shall be carried on
in the dry.

No bracing of any kind shall be left in cofferdams in such a way as to extend in to the
substructure masonry without the written permission of the Engineer.

The Contracter upon completion of the substructure shall remeove cofferdams.
Shoring

Shoring shall be executed as reguired to support sides of excavation.

Cribs

Concrete or steel cribs shall be constructed if required according to Sections 634 and 635.
212.6 - PUMPING:

Pumping from the interior of any foundation enclosure shall be exscuted in such a manner as to
preclude the possibility of the passage of water through fresh concrete. Ne pumping will be
permitted during the placing of concrete, or for a period of at least 24 hours, unless it is executad
with a suitable purnp separated from the concrete by a watertight wall,

212.7 - INSPECTION:

After an excavation is completed, the Contractor shall notify the Engineer, and no footing, pipe,
or other structure shall be placed until the Engineer has approved the depth of excavation, the
character of foundation material encountered, and has obtained the necessary foundation

measurements,
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212.8 - PREPARATION OF FOUNDATIONS:

Rock cr other hard foundation materiai shall be free from all loose material, cleaned and cut to a
firm surface, stepped or serrated as directed by the Engineer. All seams shall be cleaned and
filted with concrete, mortar, or grout. Excavation in rock shall be made to tha neat lines of tha
footing as nearly as practicable and the concrete placed against the rock without farming.

When masonry is to rest on an excavated sarface other than rock, special care shall be taken not
to disturb the bearing surface, and the final rernoval of foundation material shall not be made until
just befora mascnry is ta be placed.

212.9 - DRAINAGE:

Adequate drainage for the backs of retaining walls, abutmants and wing wails shall be provided
by outlet tile or pipe drains extending through the walls at the ground line or as indicated on the
Drawings. In case the outlet end of these drains is below the ground line or would be covered by
fill material, the drains shall connect to pipe outlets or be extended to the toe of the slope of the
fill.

When drain pipeg are not called for or indicated on the Drawings for these drains, the drains shall
be constructed to a minimum sectional area of 600mm by 500mm and shail consist of sand,
crushed stone, or gravel. Excavation and backfiling shall conform to the requirements of this
Specification.

When underdraing with pipe are shown or indicated on the Drawings and there are bid items for
the same, they shall conform to the applicable requirements of Section 606.

The back of retaining walts, abutments and wing walls shall have porous drains, 300mm thick or
as shown on the Drawings, placed on the back side of the walls and abutments for the entira
length and height of the same, beginning at the elevation of the outfet drains.

212.10 - BACKFILLING:

Backfifl material shall be suitable unclassified matenial, controlled iow strength material or select
backfill material. Unciassified material shall be free from particles larger than 75mm, wood, or
other extranegus material.

Unless otherwise specified in the Drawings, any of the types of contrelled low strength material
may be used and shall be an alternative to unclassified material at the contracter's option. Select
backiill material shall be in accordance with Section 212,

All spaces excavated and not occupied by abuiments, piers, or other structures shall be
backfilled to the suface of the sumounding ground. All backfill, except controlled low strength
material, shall be thoroughly compacted by rolling or tamping as prescribed below and the teop
surface neatly graded. Unclassified material and select backfil material behind and around
abutments, wingwalls, piers, bents, pedestals and all cother structures, including those
inaccessible to a roller, shall be compacted in layars not to exceed 100mm after compactien.

The guality control and acceptance for compaction of unclassified material shall be in accordance
with applicable sections of 207 and 716. Five density tests shall be performed for quality contral.

The target percentage of dry density shalt be 95 parcent.
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Special precautions shali be taken to prevent any wedging action against the masonry and the
slope bounding the excavation for abutments and walls. Stepping or serraticn to destroy wedge
action shalt prevent such condition. Jetting of fit behind retaining walls, abutments, and wing
walls will not be pemmitted. Backfil over and around abutments, culverts, arches, and coltmng
shall be brought up uniformly to avolkd bending or distortional stresses in the structures, shali be
made as soon as practicable after forms are removed, and shall be sloped to drain. The 100 mm
layer requirement and compaction for backfill in water will bae waived. The testing of backfill
compaction, at piers or other stuctures, which will not become part of an embankment ar
highway pavement or shoulder area, will be waived.

Select backfil material shall ba placed hehind abutments, wing walls, retaining walls, and box
cuiverts to the dimensions shown on the Drawings. The material shall be ptaced in horizontal
tayers nol to exceed 100 mm compacted.

Tha quality control testing and acceptance for the select backfill material shalt be in accordance
with applicable saections of 207 and 716.

A ot shall normally consist of the quantity of backfill material required to fill behind and around
abutments, wing walls, piers, bents, pedestals and all cther structures as approved by the
Enginieer.

Tha saiect backfill materials shall be tested according to AASHTO- T-310 Five density tests shall
be performad for quality contrel. The target percentage of dry density shall be 95 percent of
maodified density.

In 2l argas where select backfill will contact unclassified material, engineering fabric shall be
placed in azcordance with the last paragraph of 207.9.

212.11 - METHOD OF MEASUREMENT:

The guantity of work executed for Pay ltems will be measured in cubic metres, calculated from
dimensicns shown on drawings andfor as directed by the Enginsar.

All excavation performed under this section will be classified as "Structurai Excavation®, for the
type of structure being excavaled, under the heading of "Unclassified”, *Unsuitable” or *Rock”
excavation. Any boulders greater than 0.5 cubic metres in volume ancountered during excavation
works will be considered as "Rock Excavation” and paid for as such. The cost of bracing, shering,
and supporting excavation adjacent to railroad tracks and other structures shall be inciuded in the
unit price bid for "Structure Excavation”, "Wet Excavation”, or "Rock Excavation”,

Structural excavation for old structures requiring removal will be deemed to included for in the
rate or price for remaoval. No separate payment will be made excavation.

Excavation for the drains specified in 212.9 will be paid as "Structural Excavation®, and the cost
of backfilling drains with crushed stone or gravel shail be included in the appropriate backfilling
pay itams.

Clearing of right-cE-way within the construction limits of piers, abutments, retaining walls, etc.,

and backfiling to the level of the ariginal ground will be included in unit prices bid for “Clearing” or
*Clearing and Grubbing”™ works.
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If backfill above original ground is required, material for the backfill will be measured and paid
from the ground, not the reduced level after clearance.

lems for excavation shall be deemed to include upholding sides of excavation additionat
excavation to provide working space and remaval of dead services.

lterns far filing shall be deemed to include compaction.

The measurement and payment for engineering fabric will be measured separately in square
metres complete in place and accepted exciuding laps.

Shoring shall ot be measured and paid separately, but included in unit rates.

ltems for "Cofferdams”, if required, will not be measured and paid for separately but deemed fo
be temporary works included for in the structural excavations for the type of structure requiring
the cofferdam.

With reference to the second paragraph of Technica! SHpecifications Sub-Section 21211,
“Structure Excavation” shall be measured under the approptiate items listed in Bill of Quantities
Page 15 of 44. These itomns are also listed in the tabulation of “Pay ltems" under Sub-Section
212.13 of tha Technical Specifications

Notwithstanding the final sentence in the second paragraph of Technical Specifications Sub-
Section 212.11, *The cost of ........ or "Rock Excavation”, the cost of bracing, shoring, and
supporting of all excavation carred out for strustures shall be included in the unit prices for
excavation in the Bill of Quantities.

The bidders’ attention is drawn to the reference to Seclion 212 in Sub-Section 604.12 of the
Technical Specifications, Page 20 of 118, three lines from the bottomn of the page. Excavation for
drainage structures (inciuding culvert pipes) shall be measured under Bill of Quantties ltems
212.001, 212.003, and 212.005. Backfill for same shall be measured under Bill of Quantities [tem
212.007.

212.12 - BASIS OF PAYMENT:

The guantities, measured as provided above for applicable pay items, will be paid for at the
contract unit rates or prices bid for these items. These prices and payments shall be full
compensation for fumishing all materials and doing all the wark prescribed in a workmarilike and
acceptable manner, including all labour, tools, equipment, supplies, haulage and incidentals
necessary to complete the work, also including cost of cofferdams and sheet piling and their
removal.
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212.13 - PAY ITEMS:

ITEM DESCRIPTION UNIT

212.001 |Unclassified excavation for drainage structures Cubic metres
212,002 Unclassified excavation for minor structures (Retaining wails|Cubic metres

i Drainage Box culvert)
212.003 [Unsuitable excavation for drainage structures Cubic metres
Unsultable excavation for minor structures {Retaining wallsiCubic metres

&1eme Drainage Box culvert)

212.005 |Rock excavation for grainage siructures {Provisional) Cubic meatres

212 006 Rock excavation for minor stuctures (Retaining walls){Cubic metres
- {Provisional)

Structural backfill for drainage structures {using 0-50mm  [Cubic metres
agreegated materal}
Structuzal backfill for minor structure {using 0-50 mm agresgate{Cubic metros

212.007

212.008

material)
212.009 |Gectextile material Class B Square melres
212.010 | Unclassified excavation for drafnage canal Cubic metres
212.011 | Unsuitable excavalion for drainage canal Cubic meires

Payment items for excavation, backfill and bedding for varicus concrete pipe culverts and drop
inlets shall ba made separataly under Biill of Quantities lterms 212,007, 242.007, and 604.014

respectively.

With reference to the "Quantities” referred ta in Drawing No. LWO00C1 of the bidding documents:
‘GGablons' shall be measured under tern 218.003 of the Bills of Quantities;

‘Facing Panels' shall be measured under ltem 564,001 of the Bills of Quantities, and

‘Soil Mass' shall be measured under ltem 564 002 of the Bills of Quantities.

"Geoyrid reinforcament’ for foundations to retaining walls shall be measured under ltem 212.008
of the Biils of Quantities.

‘Geogrid’ and 'Filker Cloth’ shall compiy with Sub-Section 715.11 of the Technical Specifications.
Geoegrid for drainage wicks as shown,

Notwithstanding the 1 m Special Rock Fill thickness dimeansion shown in Detail B of Drawing
TR0, the actual thickness of the said laver shall be determined by the Engineer for aach
location at which drainage wicks shall be installed,

The Method of Measurement of FDB trench shall be, as stated in Sub-Section 606.5.2 of the
Technical Specifications, inclusive of the perforated pipe and shall be measured under tem
&06.001 of the Bill of Quantities and Dayworks.

Notwithstanding what is stated in Sub-Section 606.9 — Method of Measurement, of the Technical
Specification, all unit rates for underdrains shall be inclusive of pipes and plastic drainage core.
The types of underdrains are shown in Drawing. Excavation for underdrains shail be measured
separately in accordance with Section 212 of the Technical Spedifications and paid under the
relevant items in Sub-Section 212.3.
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The Outlet Pipe End Treatment shail be aa shown in Drawings and the construction of wingwalls
ara not envisaged.

The payment for Engineering Fabric for Free Draining Base Trench shall be in accordance with
ltem No. 212 028 of the Bill of Quantitios and Dayworks.

The locations, type and extent of underdrains shall be as directed by the Engineer.

212.13 — PAY ITEMS (Contd.)

ITEM DESCRIPTION UNIT
242.012 | Unclassified excavation Cubic metres
212.013 | Unsuitable excavation Cubic metres
212.014 | Rock excavation L ubic metres
212.015 | Not used Cubic metres
212.016 | Not used Cupic metres
212017 | Structural backfill for structures {using 0-50 mm agreegate| Cubic metres

material)
212.018 | Structural backfill for Cubic metres
212.019 | Unclassified excavation for metal underpasses Cubic metres
212 020 | Unsuitable excavation for metal underpasses Cubic metres
212.021 | Rock excavation for metal underpasses Cubic metres
212.022 | Structural backfill for metal underpasses Cubic metres
212.023 | Geotextile material Class B for metal underpasses Square meires
242.024 | Unciassified excavation for concrete underpasses Cubic metres
212.025 | Unsuitable excavation for concrete underpasses Cubic metres
212.026 | Rock excavation for concrete underpasses Cubic metres
212 027 [ Structural backfill for concrete underpasses{using 0-50mm| Cubic metres

agreegate)
212 028 | Geotextile material Class B for concrete underpasses using 0-| Square metres

50 mm agreegate material)

SECTIONS 213 - 216: Not Used
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SECTION 217
SPECIAL ROCK FiLL

217.1 - DESCRIPTION:

Thie werk shall consigt of furnishing and placing at the foot of embankments, inside or outside the
neat line, where called for on the Drawings or as directed by the Engineer, durable rock in
accordance with the Specifications and in reascnably close conformity te the lines, grades,
dimension and sections shown on the Drawings.

217.2 - MATERIALS:

The rock for special rock fill shall meet the requirements specified in 704.5,

Geogrid Filter cloths shall meet the requirements specified in 715.11. The material used for
Special Rock Fill shali not be fimited to “limestone or sandstone”, Rock of alternative geological
origin will be acceptable provided it complies with the physical characteristics prescribed in the
Specifications for Special Rock Fill.

The material used for Special Rock Fill ghall not be limited to “limestone or sandstorns”, Rock of
aliernative geological origin will be acceptable provided t complies with the physical
characteristics prescribed in the Spacifications for Special Rock Fill.
Geomatenals shall meet the requirements specified in 715.11

CONSTRUCTION METHODS

217.3 - GENERAL:

Where possibie, the material shall be handied as ordinary rock embankment as prescribad in
207.7.3, howsver, if the location for the special rock fill is not accessible to ordinary placing, the
material may be placed by other methods.

Foundaticn trenches and other necessary excavations shall be excavated by the Contractor, in
accardance with the applicable provision of Section 212, and approvad by the Engineer hefora
the placing of the special rock fill is bagun.

Unless otherwise shown on the Drawings or directed by the Engineer, the rock fill shall extend
approximately 600 mm below the bed of the stream.

The rock fill shall be of specified materials and furnished and compacted o lines and levels given
in the Drawings or as instrucied by the Engineer. Geogrid filter material shall be provided
accordance with the Section 606.

Drainage wicks are provided accardance with Section 608, Drawings, and this specification. The
Engineer shall determing the depth of the drainage wicks and the spacing, unless ctherwise
given in Drawings.

217.4 - METHOD OF MEASUREMENT:

The quantity of work executed will be measured in cubic metres of "apecial Rock Fill", complete
in place and accepted, determined by the average end area method.

Trimming and preparation shall be deemed to be Includad with fill items.
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Tha Geogrid materials are measured in square metres complete in place and accepled as per
Section 207

The Drainage wicks shall be measured In Numbers complete in place and accepted according to
Section B0E.

217.5 - BASIS OF PAYMENT:

The guantity, determined as provided above, will be paid for at the contract unit price bid for
following iterns, which price and payment shall ba full compensation for fumishing all the materiat
and doing all the work prescribed in a workmanlike and acceptable manner, including all labour,
tools, equipment, hautage and incidentals nacessary to complete the work,

217.6 - PAY ITEM:

ITEM DESCRIPTION umMIT
217.001 | Spacial rock Bl 10mm=< 20mm (provisional) Cublc melre
217.002 | Special rock fill 50mm=< 150mm {provisional} Cubic mefre
217.003 | Fine aggregate filter (provisional) Cubic melre
217.004 | Shot rock Cubic metre
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SECTION 218
SLOPE AND FOUNDATION PROTECTION

218.1 - DESCRIPTION;

This work shall consist of the construction of revetmenis and drains of stone or concrete, with or
without engineering fabric, to prevent erosion of slopes or banks, or to protect foundations, at
places indicated on the Drawings or where designated by the Engineer, all in accordance with
these Specifications and in reasonable close conformity with the lines, grades, dimension, and
crose sections shown on the Drawings. The work shall also consist of the installation of soil nails,
rock anchors and perforated pipe weep-holes all as directes by the Engineer.

218.2 - MATERIALS:
Materials shall meet the requirements specified in the following Sub-Sections of Division 700:

MATERIALS SUBSECTIONS:

Cement for Grout: 701.10r701.3

Fine aggregate for Grout: 702.1.1 through 702.1.5 and 7026, or 702.2
Stone for Stone Pitching: T04.2

Stone for Gabions: 704.3

Gabion; 71523

Reinforcernent: 708.3, 7004

Shot Rock: 704.8
Engineering Fabric for Erosion Control 715.11

The stone for crushed rock slope protection shall meset the requirements of 704.8, Class 7,
aexcept 704.6.3. Acceptance will be based on the results of site testing at crusher plant. The
certification for Class 7 material shall include a description of the crushing cperation indicating
the screens used.

An altarnative to this gradation shall be AASHTO size No.1 certified test data from site testing the
producar showing the AASHTC No.1 material meets the gradation reguirements of 703.4. when
tested from samples obtained at a minimum frequency of one sample per half day of stockpiling,
and does not exceed a weighted loss of 30 percent when subjected to five cycles of the Sodium
Sulphate Soundness Test, ASTM C B8, will be acceptable.

Stene for foundation protection shall conform to the requirements of stone pitching stone, except
for size and shape.

CONSTRUCTION METHODS
218.3 - SLOPE PROTECTION:
218.3.1 - General:

The slopes to be revetted shall reasonakly conform to the lines, grades, dimensions, and cross
sections as shown on the Drawings, unless otherwise directed by the Enginaer.

The placing of stong pitching or grouted stone pitching shall start in a trench, the invert of which

is parallel to and 600 mm below the toe of the slope, and the trench shall be 600 mm in width.
The construction shall progress from the invert of the trench up the slope to conform to the

OGN
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requiremsnts specified. Slope protection with srushed rock, concrete siabs, or precast concrate
blocks shall start at a concrete bottom sill, shall be inchided within side sills, and shall progress
upward to the berm in front of the abutment. The design and dimensions of the sills shall be as
shown on the Drawings. The area of the silis shall be considered a part of the area of the slope
protection. The concrete sills may be precast or cast-in-place and shali be placed in a trench
excavated 1o receive them. Concrate used in the sills shall meet the requirements specified in
218.3.6.2.

Construction equipment shall not operate directly on engineering fabric. The fabric shall be
protected from defrimental contamination by surface runoff. Any fabric so contaminated shali be
removed and replaced with uncontarninated fabric.

Weep holes shall be provided as directed by the Engineer when grouted stone pitching, concrete
slab, or concrete block slope protection is specified.

218.3.2 - Stone pitching:

Stone pitching shall be composed of stones having the dimensions specified, each stone being
firmly bedded on the slope in such a manner that it abuts against other stones to foim a layer, the
interstices of which are filled with suitably sized spalls. The dimensions of each stone in a plane
parallel to the plane of the sfope shall be not less than 756mm by 300mm uniess otherwise
specified; the longer dimension shall be placed horizontally. The surface of each stone shall not
yary more than 75mm from the specified surface plane. Abutting stones shall havez depths not
different by more than 40 mm. The average depth of the stone placed in the stone pitching shall
ne not jess than the specified depth of the stone pitching. The first row of stone shall be firmly
bedded on the invert of the trench to form a firm foundation, and the construction shall progress
up the slope by fitting additional and abutting stones with well broken joints and in such a manner
that the most compact mass of stone pitching is developed,

210.3.3 - Grouted Stone pitching:

Grouted stone pitching shall be as defined in 218.3.2 with the interstices filled with spalls and
grouted with cement grout. The grout filler shall be compesed of a mixture of one part Portland
eement and three parts sand, mixed with water to produce a workable consistency. The amount
of water shall be that designated by the Engineer. The stone shail be thoroughly wet immediately

before grout is applied. As soon as the grout is deposited on the surface, it shali be thoroughty
worked into the joints. The stones shall then be brushed so that their top surfaces are exposed.

Grouted stone pitching shall be cured in accordance with any of the methods specified in 501.15,
with a blanket of earth kept wet for 72 hours, or by sprinkling with a fine spray of water avery two
haurs during the daylight hours for a period of three days.

218.3.4 - Gabions and Reno Mattresses:

Gabions and Reno mattresses, consisting of galvanized wire mash baskets filied with rocks, shall
conform to these Specifications and the dimensions shown on tha Drawings. Assembling of the
gabion and mattress units and their filing with rock shall be carried out as direcled by the
Engineer. The visible faces of the baskets shail be hand placed to insure an atiractive
appearance, and the core of the baskets may be filled by mechanical equipment. Galvanised Box
Gabions with diaphragms shall be used for the construction of gabion structures.

Galvanised Box Gabions with Diaphragms shall be used for the construction of gabion structures

for the Contract.
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218.3.5 - Crushed Rock Slope Protection:

The thickness of crushed rock siope protection shall be as indicated on the Drawings. The rock
shall be raked in place to obtaln a reasonably smooth and continuous surface confarming to the
thickness and slope lineg indicated on the Drawings.

218.3.6 - Concrete Slope Protection:
218.3.6.1 - Ganeral:

Concrete slope protection may be by cast-in-piace concrete slab, precast congrete blocks or dry
concrete filled hessian sacks; only one method shal! be used at any one bridge.

218.3.6.2 - Cast-in-Place Concrete Slab:

Concrete slabs shall be not Jess than 150 mm thick, be reinforced with Type B Fabric, and shall
conform to the applicable provisions of Section 501, uniess otherwise indicated. Transit mix
concrete will be permitted. A wood fleat finish will be acceptable. Construction joints shall be
provided at intervals of 3 metres in both directions. Concrete Class 35/20, mesting the
requitaments of Section 501 may be used in lieu of the concrete provided above.

218.3.6.3 - Precast Concrete Blocks:

Precast concrete blocks shall conferm to the applicable provisions of Section 801 and shall be
made of Class 45/20 concrete, reinforcad with Type B fabric. The blocks shall be 1000mm by
500mm by 100 mm thick. The langer dimension shall be placed on a heorizontal plane. The blocks
shall be firmly embedded against the slope and against adjoining blocks, with the ends in
contact. The finished surface shall present an even, tight surface, reascnably true to line, grade,
and section.

218.3.6.4 - Dry Concrete Fllled Hessian Sacks

Thie work consiste of placing small hessian porous sacks {(sand bags) filled with dry mixed
concrete and placing on slopes etc. as shown on the Drawings and/or instructad by the Engineer.

218.3.7- Engineering Fabric:
218.3.7.1 - Fabric Placement:

The area in which the fabric is to be installed shall be prepared in a relatively smooth state, iree
of sharp protrusions, depressions and debris. The machine direction of the fabric shall generally
be placed parallel with the direction of major water flow, i.e., parailel to the stream or as
authorized by the Engineer. The fabric shall be placed in a relatively loose and unstretched
condition such that the fabric and underlying material deforms slightly under stone pitching
weight when placed. Fastener pins shall be placed to prevent displacement of the fabric.

The fabric shall be field sewn as described in ¥15.11.3 or averlapped. When the averapping

tachnique is used, an overlap of 200 mm shall be maintained so the upgrade fabric shall always
be lapped over the downgracle fabric,
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218.3.7.2 - Cover Materlal Placement:

Extreme care shall be exercised in placing cover matearial over the fabric, especially when stone
pitching is used. Under no circumstances shall heavy angular stona, such as stone pitching, be
dropped on the fabric from more than 300 mm in height. A cushloning layer of sand or gravei
may be placed between the fabric and stone pitching, providing this material does nat inhibit free
drainage of the slope.

All cover material shall be placed from down slope to upslope in such a manner as to prevent
slippage of the cover material off the fabric.

218,3.8 - Soil Nailing:

The basic concept of soil naiiing is to reinforce and strengthen the existing graund by relatively
closely spaced inclusions, steel bars, also referred to as "nails”, info a slope or excavation as it
procesds top-down. This process creates a section that is internally stable and able to retain the
ground mass behind. The nails are paseiva in nature and develop their reinforcing action through
nail-ground interactions as the ground deforms during and immediately following the
construction. The effect of scil nail is to improve stability of the potentially sliding soil mass by (a)
ingreasing the normal force and hence the shear resistance along slip surface in frictional soils;
and (b} reducing the driving force aleng the potential slip surfaca for all soils.

The steel nail bars are typically 16 to 25 mm in giameter, with yield strength in the range from
420 to 460 N/mm*, and are typically installed inte grill holes having diameters in the range of 50
mm to 100 mm and at spacing between 1.5 and 2.5 meters. The nail lengths depend on the wall
geometry, nall spacing, scil, groundwater and loading conditions. Nail declirations are ganarally
on the order of 15 degrees helow horizontal to facilitate grouting. Soil nails typically consist of
steel reinforcement inclusions and may be categorized on the basis of their methed of installation
and degree of corrosion protection. For conventional drill and grout nall installations, the nail
grout consists typically of a neat cement grout with a water cement ratic of about 0.4 to 0.5.
Sand-cement grout is also used in conjunction with large nail hotes for economic reasons,

218.3.8.1 - Construction of Soil Nait Walls

The typical sequence to construct a soil nail wall using the drill and grout method of nait
installation is as follows:

1. Excavalte Initial Cut

The initial cut is excavated to a depth siightly below the first row of nails, typically about 2 meters
depending on the ability of the soil to stand unsupported during construction. Where face stability
is problematical for these periods of time, a stabilizing berm can be left in place until the nail has
been installed and final timming then takes place just prior to application of the facing.

2. Drill Hole for Nail

Nail holes are drifled at predetermined locations to a specified length and inclination using a
drilting method appropriate fer the ground conditions. Drilling methods include poth uncased
methods for mere competent matenials (rotary or rotary percussive methods using air flush, ang
dry auger methods) and cased metheds for less stable ground (single tube and duplex rotary
methods with air or water flush, and hollow stem auger methads).
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3. InstaH and Grout Nail

Flastic centralizers are commonly used o canter tha nail in the drill hole. The nailz are inserted
Inte the hole and the drill hole is filled with cament grout to bond the nail bar to the sumounding
scil. Grouting takes place under gravity from the botiom of the hole upwards, sither through a
tremie pipe for open-hoie installation methods or through the driil string {or hollow stem) or tremie
pipe for cased installation methods.

The soil nails need tc be protacted against comasion. Grouted 20l nails will have the protection
of the grout caver for corrosion protection. In addition, permanent nails are protected against
corrosion by one of the following methods as needed: a) Hot Dip Gaivanizing, (b) Epoxy Coating,
and (c) Encapsuiation

4. Install Bearing Plates and Grid Facing

Typically trench excavations are made for recessed beams. Reinforcements and Plates are
installed at nail heads. The recessed beam (grid) facing is constructed by shotcrete to connect
the nails,

6. Repeat Process to Final Grade

The sequence of excavate, install nafl, and place construction facing is repeated until the final
wall grade is achieved, The shoterete facing may be placed at each lift prior to nail hole drilling
and nail instalfation, pardicularly in situations where face stability is a concemn. The sites where
face stability is not a problem, the construction is performed at once without using stages/iifts as
it is the more economical form of construction,

218.3.9 - Specification for Rock Joint Sealing

218.3.9.1 General

The chjective of Rock joint Sealing is to arrest the water seeping through weaker joints in rock
and weathered rock on cut slope.

218.3.9.2 Materlals

Portland cement type | or I-ll cements conforming to ASTM C 150 or & 595. Other cementitious
materiais, such as blended hydraulic cements should meset ASTM C1157.

Admixture, for cementitious grouts with enhanced properties of water proofing adhesion and
positve expansion. Cebex 100 (Formery Conbex 100) is recommended and any other
equivalent should be submitted to engineer for his review and approval.

Water used in mixing should be clean and free from other harmful or deleterious substances fike
ail, salt, acid, alkali, organic matter or other.

218.3.9.3 Mixing

Mixer with slow speed drill fitted with a high shear paddle shall be used for mixing. Mixing shall
be done continuously for 5 minutes, marking sure that a smooth every consistency is obtained.
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218.3.9.3 Placing

The Contractor shall thoroughly clean the joint area by scrapping all weaker layers using hand
tools and shall be washed with ciean water to remove dusts. The sealing agent shall be poured
afterward to the joint so that joint is properly covered with the sealant. Sealing shall be
consistence threughout and shall not have any voids.

218.4 - FOUNDATION PROTECTION:

The area around piers, abutments or other foundations shall be excavated to a depth and width
indicated on the Crawings, cor as otherwise directed.

Stone for foundation protection shall be largely equi-dimensional, angular, and generally ranging
in size between 300 millimetres and one metre. The stone need not be placed, but may be
dumped from trucks or bulldozed in place. The stone shall be placed where indicated on the
Drawings or as directed by the Engineer.

218.5 - METHOD OF MEASUREMENT:

The quantity of work executed under Slope Protection will be measured in cubic metres of
"GGabions”, "Renc mattresses”, "Stone pitching" and "Grouted stene pitching”. "Crushed rock
slope protection” and "Fabric for erosion contral®, excluding overlaps, will be measured in square
metres.

The quantity of work executed under rock anchors and perforated weep-hole pipes will be
measured in metres.

The quantity of work executed under soil nailing and shoicreting will be measured in square
metres all as directed and accepted by the Engineer.

218.8 - BASIS OF PAYMENT:

The quantities, determined as provided above, will be paid for at the contract unit prices bid for
these pay items. These prices and payments shall be full compensation for excavating, drilling
and preparing the embankment or slope, footing and sill trench; furnishing all the materials,
including steel reinforcement and anchors; and doing all the work prescribed in a workmanlike
and acceptable manner, including all labour, tools, equipment, supplies, and incidentals
necessary to complete the work,

Any items of slope protection work referred to in the Technical Spedifications but which are not
menticned in the Bil's of Quantities are not required for the Works.

The measurement of stone pitching {plain ungrouted) shali be by square metre for the nominal
thickness of 0.5 metre measured at 90° to the sideslope surface.

The measurement of grouted stone pitching shall be by square metre for the nominal thickness of
{.35 metre measured at 50° to the sideslope surface.
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218.7 - PAY ITEMS:

ITEM DESCRIPTION UNIT
218.001 | Stone pitching {Provisianal} Square metre
218.002 | Grouted stone pitching Sguare metre
218.003 | Gabion Cubic metre
218.004 | Reno mattress Cubic metre
218.005 Dry concrete filled sacks (Provisional) Cukic metre
218.006 | Random rubble masonry Cubic metre
218.007 | Precast concrete facing panel Square metre
218.008 | Anchored earth fill Cubic metre
218.009 | Granular backfil Cubic metre
218.010 Surface ceiling in G 15(20) concrete, 150mm thick Square metre

Grade 20(20) concrete for berm drains, drain, cascade | Cubic metre
218.011 ele(PS)
218.012 | Swan formwork{PS) Square metire
218.012a | Wrought formwork(PS) Square metrs
218.013 | Reinforcing steel bar{PS) kg
218.014 L Shaped 168 mm galvanized double tie bar with non- | Number
) shrink grout in 1.5 m lenght (hole = 150 mm )
16 mm Galvanized rebar with end tighting arrangement | metre
218.015 | and non-shrink grout in 1.5 m length ( hole = 100 mm dia
)]
218.016 | wheep hole with filtering arrangement Number
Sealing with non-shrink and water proofing cementation | Litre
218.017 s
218.04¢8 | Filling with 20/20 eoncreta Cubic metre
218,040 Drilling and instaling 25 mm L shaped hot dip galvanized |} metre
; dowels {max. 3 m depth}
Fixing of relief drains on cavities wheve necessary (1 m | Number
218.020 length]
218.021 Filling and compacting using lateric soil for cavities less | Square metre
= than 0.5 m deep
918.022 Filling with random rubble masonry for cavities larger than | Cubic metre
' 0.5 m deap
218.023 | Installing dowels on soil metre
218.024 | Installing dowels on rock metre
218.025 | Layer of porus fabric wrapped in filter fabric drain mat Square metre
218.026 | Impermeable fabric Square metre
218.027 Fixing of 50 mm dia PVC pipe {length 0.5 m} including | Number
; necessary drilling weathered rock
218.028 | Fixing of relief drain on rock surface N
umber
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High vield deformed 25 mm L shaped hot dip gaivanized | Number
218,029 dowels {-1 m) with cemetious non-shrink grout {25 NimmZ2
) at 7 days! including drilling and installation on weathered
rock
High yield deformed 25 mm L shaped hat dip galvanized | Number
218630 dowsls (-0.8 m) with cemetious non-shrink grout (25
. N/mm2 at 7 days) including drilling and instailation on
weathered rock
218.031 Concretefshotcrete {dry batch) including supplying and | Square metre
' installation
218.032 | Wiremesh including instaflation 100x100x6mm Square metre
218.033 | Wiremesh including installation 50x50x3.15mm Square metre
218.034 | Stope protection using Soil Nailing method Square metre
SECTION 218
CONTROLLED LOW-STRENGTH MATERIAL
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SECTION 220
TEMPORARY EROSION CONTROL

220.01 - DESCRIPTION:
This work consist of constructing, installing, maintaining, and removing when reguired, erosion
control measures during the lfe of the construction to prevent or minimize erosion,
sedimentation, and poitution of any rivers, state waters andfer wetlands etc.
The Gontractors shall coordinate the construction of temporary erosion control measures with the
construction of permanent erosion control measures fo assure economical, effective, and
continucus erasion control throughout the construction period.
220.02 - MATERIALS
The term “gectextile” covers all the synthetic membranes referred to as:

«  ‘“geogrid’,

« ‘"engineering fabric”, and

¢ filter cioth’.
“Geogrid” is an open grid material, in various configurations, used for structural reinforcement.

*Engineering fabrics” and "filter cloths® are primarily used for craating a filter interface between
different types and/er gradations of sail.

The matenial for erosion control measures shall conform to the following:

Erosion Bales: Material for erosion bales shali consist of cedified weed free forage. Each cerified
waed free erosion bale should be identified by one of the following:

One of the ties binding the bales shall consist of blue and orange twine, or
One of the ties binding the bale shall congist of specially produced shiny galvanized wire.

Ercsicn bales shait be inspected for and certified as weed free, based on designated Noxious
Weed and Undesirable Plant Lists found in Sri Lanka.

The Contractor shall not unload cerlified weed free erosion bales or remove their identifying
twine, wire or tags urtil the Engineer has inspected and accepted them.

Bales shall be approximately 0.14m’ of material and weight not fess than 16 kg.

Silt fence: Silt fence posts shal! be metal or wood with a minimum length of 1m. Metal posts shall
be “studded tee” or ‘U" type with minimum weight of 1.98 kg/m. Woed posts shall have a
minimum diameter of cross section dimension of 50mm. Silt fence geotextile shall conform to
712.08{b).

Gentextile shall be attached o posts with three or more staples per post.

Temporary berms shall be constructed of compacted soil.
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Temporary Slope Drains shall consist of fibre mats, plastic sheets, stone, concrete or asphalt
gutters, half round pipe, metal or plastic pipe, wood flume, flexible rubber or other materials
suitable to carry accumulated water down tha slopes.

Brush barriers shall consist of brugh, imbs, root mat, vines, soil, rock, or un-merchantable timber.
The arosicn contrel gectextile that covers the barmrier shall confern to subsection 712.08 (b)),

Check dams shall be constructed of stone, logs, or wooden timbers. Stone shall meet the
requirements of Section S06.

Cutiet Protection: Outlet protection stone pitching shall conform te Section 506. Erosion control
geotextile shall conferm to 712.08 (b).

Sediment Trap and Basin: In constructing an excavated sediment trap or basin, sxcavated soll
may be used to construct the dam ermnbankment, provided the soil meets the requivements of
Section 203

CONSTRUCTION REQUIREMENTS
220.3 - PROJECT REVIEW SCHEDULE, AND EROSION CONTROL SUPERVISOR.

Project Review: The Contracter may submit medifications to the Contract's ercsion central
measures in a written proposal to the engineer. Such proposed medifications shail be submitted
at least 10 working days prior lo the beginning of any construction work. The written proposal
ghall include the following minimum information:

a} reasons for changing the erosion control measures.

b} diagrams showing details and locations of all proposed changes.

c} list of appropriate pay items indicating new and revised quantiies.
d} schedules for accomplishing ali erasion and sedimant control work.
&) effects on permits or cerdifications caused by the proposed changes.

The Enginser will approve or reject the written proposals in writing within two weeks after the
susbmittal. The Engineer may order additional control measures. The Contractor shall be
responsible for amendments to permits or cerifications required because of the approved
changes. Modifications to the erosion control measures shall not be reason for extension of
coniract time.

At least 10 working days prior to the beginning of any construction work, the Coniractor shail
submit for approval a schedule for accomplishment of temporary and permanent erasion control
work. This schedule shall specify indicate the sequence of clearing and grubbing, earthwork
operations, and construction of temperary and permanent erosion control features. The schedule
shall include ercsion and sediment contro!, work for all areas within the project boundaries,
including but not limited to haul roads, borrow pits, and storage and plant sites. Work shall not be
started until the erosion and sediment control schedule has been approved in writing by the
Engineer,
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Cnee the work has started, and duning the active construction period, the Contractor shall update
the schedule for all erosion and sediment contrel work on a weekly basis, and submit the
updated schedule to the Engineer. If during construction the Contractor proposes changes, which
would affect the Contract's erosion and sediment contral measures, the Contractor shall propose
revised erosion and sediment coniro! measures to the Engineer for approval in writing. Revislons
shall not be implemented untii the Engineer has approved the proposed measures in writing.

Erosion Control Supervisor: the Contractor shalt assign to the project an employee to serve in the
capacity of the Erosion Control Supervisor (ECS). The ECS shall be a person other than the
Superintendent, unless otherwise approved by the Engineer. The ECS shall be experienced in all
aspects of construction and have satisfactorily completed an ECS training program. Proof that
this reguirement has beers met shall be submifted to the Engineer at least 10 working days prior
{c the beginning of any construction work. A list of authorized ECS training programs will be
provided by the Engineer upon request by the Contractor.

The ECS's responsihilities shalf be as follows:

Ensure compliance with all water quality permits or certifications in effect during
the construction work.

Directly supervise the instaliation, construction, and maintenance of all erosion
contral measures specified in the Contract and co-ordinate the canstruction of
erosion control measures with all other construction cperations.

Direct the implementation of suitable temporary erosion and sediment control
features as necessary to correct unforeseen conditions, or emergencies. Direct
the dismantling of those features when their purpose has bean fulfilied unless the
engineer direcls that the features be left in place.

Inspect, with the Engineer or designated representative, all erosion controf
features implemented for the profect. The inspections shall take place at least
ance every 14 days and after each storm event, that causes surface runoff. The
report is to be submitted to the Engineer after every inspection, and shall become
part of the Project records. The Engineer will supply the appropriate form for this
report. The inspections shall be made during the progress of the work, during work
suspensions, and until final acceptance of the work. During project suspensions,
inspections shall take place at least once every 30 days, or as directed.

Attend all project scheduling mesting.

Upcn the Engineer's request, implement necessary actions to reduce anticipated
or presently existing water quality or erosion problems resulting from construction
activities. The criteria by which the Engineer initiates this action may be based on
water quality data derived from monitoring operations or by any anticipated
conditions {e.g. Predicted storms), which the Engineer believes could lead to
unsuitable water quality situations.

Make avaitable, upon the Engineer's raguest, all labour, material and equipment

judged appropriate by the Engineer to install and maintain suitable erosion and
sediment confrol features.
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Erosion Control
Unforeseen Conditions:

The Contractor shall design and imptement erosion and sediment control measures for gomecting
conditions unforesean during the design of the project, or for emergencies, that develop during
construction. The Department's Erosion Control and Storm water Quality Guide” shall be used
as a reference documnent for designing ercsion and sediment control measures. Measures and
methods proposed by the Contracter shall be reviewed and approved in writing by the Engireer
prior to installation.

Work outside the Right of Way:

In areas off the right of-way that are used by the Contractor and which include, but are not Emited
te, borrow pits, haul roads, storage and disposal areas, maintenance, batching areas, stc.,
erosion and sediment control work shall be performed by the Contractor at the Contracter’s
expense.

Construction Implementation:

The Contractor shall incorporate into the project all erosion and sediment control features as
outlined in the accepted scheduls.

Stabitization:

Parmanent stabilization is defined as the covering of disturbed areas with final seed and mulich
as indicated on the Drawings. When required by the Drawings, an erosion control blanket shall
he used in combination with the final seed and mulch, Temporary stabilization is defined as the
covering of disturbed areas with seed, mulch, mulch with a tack filer, or a combination seed/
mulchitack filer. Other permanent or temporary soil stabilization, technigues may be proposed,
writing by the Contractor and used upon approval, in writing by the Engineer.

The surface area of erodible earth material exposed at one time by clearing and grubbing, and
aarth work aperations shall not exceed 13.8 ha; 6.8 ha for clearing and grubbing plus 6.9 ha for
parthwork operations. The Contractor shall permanently stabilize each 6.8 ha increment of the
project immediatsly upon completion of the grading of that section. Once earthwork has begun
on a section, it shall be pursued uniil completion.

The duration of expesed, uncompleted construction to the elements shall be as short as
oracticable. Completed areas shall be permanently stabiiized within seven days after completion.
Disturbed areas where work is temporarity halted shall be temporarily stabilized within seven
days after the activity ceased unless work s to be resumed within 30 days after the activity
ceased. Payment for temporary stabilization will be made at the contract unit price if the work
was interrupted due to no fault or negligence of the Contractor. Payment will not be made for
termparary stabilization required by Contracter's negligence, by the lack of proper Contractor
scheduling, or for the convenience of the Contractor. Clearing and grubbing operations shall be
scheduled and performed se that grading operations and permanent stabilization measures can
follow immediately thersafter if the project conditions permit. Otherwise, temporary stabilization
measures may be required between successive construction stages. No payment will be made
for additional work required because the Contractor has failed to properly coordinate the entire
erosion coniral schedule, thus causing previously seeded areas to be disturbed by operations
that could have been performed prior to the seeding. Upon failure of the Contractor to coordinate
the permanent stabilization measures with the grading operations in a manner to effectively

O\
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contre! erosion and prevent water poliution, the Engineer will suspend tbe Contractor's grading
operations and withhold monies dus to the Centractor on current estimates unti! such time that all
aspects of the work are coordinated in an acceptable manner.

Maintenance:

The Cantractor shall continuously maintain all ercsion and sediment control features to that they
function properly during censtruction and work suspensions until project is accepted.

From the time seeding and mulching work begins until the date the project is declared complete.
The Contractor shall keep all seeded areas in good condition at all times. Any damage to seeded
areas or to mulch materials shall ba promptly repaired as directed.

If the Contractor fails to maintain the erosion and sediment control features in accordance with
the Contractor, or as directed, the Engineer may at the expiration of a period of 48 hours, after
having given the Contractor written notice, proceed fo maintain the features as deemed
necassary. The cost therecf will be deducted from any compsnsation due, or which may become
due to the Contractor under this contract.

Temporary erosion ang sediment control measures shall remain upon completion of the project
unless otherwise directed by the Engineer. If removed, the area in which these features were
construction shall be returned to a condition similar to that which existed prior te its disturbance.
At the completion of the Contract, removed salvageable temporary erosion conirol items shall
becoma the property of the Contracter.

Disposal of Sediment:

Sediment removed during maintenance of erosion control features shali be used in or on
embankment provided it meets conditions of Section 203, or it shali be wasted on accordance
with Engineers approval.

Construction of Erosion Gontral Measures.
Frosion contral measure shall be constructed in accordance with the following.

Seeding. Mulching, Sodding, Soil Retention Blanket, Seeding, muiching, sodding, and soil
retention blanket shall be performed in accordance with Sections 212, 213, and 216

Eroslon Bales:

The bales shall be placed embedded into the soil and shall be anchored securely o the ground
with wood stakes. Stakes shall have a minimum diameter or cross-section dimension of 50 mm.
Re-bars shall not be used. Gaps hetween bales shall be filled with Certified Weed Free mulch to
obtain tight joints.

Slit fence:
Silt fence shall be installed in locations specified in the Contract prior to any grubbing or grading
activity. Sediment shall ba removed from behind the silt fence when it accumulates to cne half

the exposed geotextile height and shall be disposed of in accordance with subsection subsection
207.6.3.
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Temporary Berms:

Berms shall be construcied to the dimensions shown in the Centract, graded to drain to a
designated outlet, and compacted with a minimum of two passes of a rubber tire vebhicle,
preferably a grader wheel.

Temporary Diversion:

Unless otherwise specified in the Contract or directed, the diversicn's ridge and channel shall be
stabilized within 14 days of its installed prier to any upsfope land disturbance.

Temporary Slope Drains:

Temporary slope drains shall be installed prior to installation of pemmanent facilities or growth of
adequate ground cover on the siopes. All temporary siope drains shall ba securety anchored to
the slope. The intets and outiets of temperary stope drains shall be protected to prevent erosion.

Brush Barrier.

The barrier shall be constructed ai the time of clearing and shall be covered by an erosion control
gectextile.

Check Dam:

Logs shall be obtained i possibie from ¢learing operations on the project. Sediment shall ba
removed from behind the check dam when it has accumulated to one half of the original height of
the dam and shall be disposed of in accordance with subsection 207.6.3

Outlet Protection:

Geotextile used shall be protected from cutting or tearing. Owverlaps hetween two pieces of
geotextile shall b2 300 rmm minimum.

At excavated drop inlet sediment traps, sediment =hall be removed when It has accumulated to
ong half the design dept of the irap and shall be disposed of in accordance with subsection
207.6.3

Storm Drain Inlet Protection:

Storm drain inlet protection measures shall be constructed in Iocations and with materials ang
technigues specified in the Contract. Construction shall be in a manner that will facilitate
maintenance, and minimize interference with construction adivities.

Sadiment Trap and Basin:

Sediment traps or basins shall be installed before any land disturbance takes place in the
drainage area.

Area under the embankment shall be cleared, grubbed and striped of all vegetation and rot mat.
Embankment construction shall conform to Section 203.
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Sediment =hatl be removed from the trap or basin when it has accumulaied to one half of the wet
storage depth of the trap or basin and shall be disposed of in accordance with subseaction

Z07.6.3.
220.4 - METHOD OF MEASUREMENT

The temporary works referred to in this Seclion will not measured for payment, but considered as
incidental works necessary for the execution of the Project.

220.5 - BASIS OF PAYMENT

Work to furnish, install, maintain, remove, and dispose of ergsion and segiment control features
specified in the Contract will not be paid for separately but considered to be covered in the
overall Contract Price.

In the case of repeated failure on the part of the Contractor in conirolling erosion, sedimentation,
or water pollution, the Engineer reserved the right to employ outside assistance or to use
Department forces to provide the necessary comective measures, Such incurred direct costs,
plus project engineering costs, will be charged to the Contractor's monthly progress sstimate.

The requirement for temporary erosion control referred to in Seclion 220 of the Technical
Specifications is an cbligation upon the Contractor to ensure that the temporary state of the site
of the Works during the construction stage, and the Contractor's methodelogy of operation shall
not cause unforseen erosion in the envirgns of the Site.

As stated in Sub-Sections 220.4 "Method of Measurement” and 220.5 "Basis of Payment” of the
Technical Specifications, no specific measurement and payment will be made for the
Contractor's discharging of this ohiigation.

SECTIONS 221 - 227: Not Used
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SECTION 228
SUBGRADE PREPARATION

228.1 - DESCRIPTION:

This work shall consist of preparing the subgrade for the placing of base or sub base in
accordance with these Specifications and in reasenably close conformity with the lines, grades,
dimensions and cross section shown on the Drawings.

This item is only to ba used for any portion of the Contract to be paved without grading and refers
ta compaction ordered by the Engineer of in situ material which will form the subgrade in cuttings
whaere additional compaction s necessary for the state of compaction of the in situ material to
meet the Specifications.

Clauze 2281 of Section VI, General Specifications, Volume 3 refers to compaction ordered by
the Engineer of in situ material which will form the subgrade in cutings where additional
compaction is necessary for the state of compaction of the in situ materal to meet the
Specifications,

228.2 - MATERIALS:
Refer Sub Section 207.9 — Subgrade
228.3 - CONSTRUCTION METHODS:

All work shall be performed in accordance with the applicable provisions of Sections 207 and
211,

Subgrade preparaticn shall include the entire width of the subgrade. Excavation material shall be
used to bring ercded areas to the Drawing cross section. f sufficient maierial is not obtained from
the subgrade preparation, the Contracter shall obtain additional suitable material.

The subgrade matarial shall be compacted to the specified density as an integral part of the
embankment fill construction and measured as i, Additional compaction will be necessary in
soma of the cut locations where the in situ subgrade material fails to meet the specified subgrade
compaction standard. [tem 228.001 of the 8il of Quantities covers compacticn of the subgrads
within thase cut locations as directed by the Engineer.

228.4 - METHOD OF MEASUREMENT:

The quantity of work execuled will be measured in square metres of "Subgrade Preparation” as
determined from lines and dimensions shown on the Drawings. When borrow s necessary 1o
complete the subgrade preparation item, it will be measured and paid for under the provisions of
Section 211 and no additienal paymant will be made under this section.

228.5 - BASIS OF PAYMENT:
The quantity, determined as provided above, will be paid for at the contract unit price for the item

ksted btelow, which price and payment shall be full compensation for doing all the work
prescribed in a workmanlike and acceptable manner, including all labour, tools, equipment, and

incidentals necessary to complete the work.
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228.6 - PAY ITEM:

ITEM DESCRIPTION UNIT
228.001 Compacted Subgrade (provisional) Square metre

The subgrade material shall be compacted to the specified density as an integral part of the
embankment fill construction and measured as ‘fill'. Additional compaction will be necessary in
some of the cut locations where the in situ subgrade materiat fails to meet the specified subgrade
compaction standard. Item 228.001 of the Bill of Quantities covers compaction of the subgrade
within those cut locations as directed by the Engineer.
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SECTION 229
SHOULDERS AND DITCHES

229.1 - DESCRIPTION:

This work shall consist of tdmming, sloping, shaping, grading, scarifying, and compacting already
excavated shoulders road side drains and ditches including inlets and outiets to pipe culverts,
and constructing new shoulders and ditches where necessary, in accordance with these
Specifications and in reasonably close conformity with the lines, grades, and cross sections
shown on the Drawings or established by the Engineer.

22%.2 - SHOULDERS:

Shoulder rounding shall be formed and compacted as soon as possible after the surfacing item is
compieted, or as directed by the Engineer, to the grade and cross section shown on the
Drawings.

The character and operation of the gquipment shall be such that the pavement wil not be
damaged. Pavement damage by these operations shali be repaired, or removed and replaced by
the Contractor fo the satisfaction of the Engineer, without extra compensation. Upon evidence of
such damage, the Engineer may require the discontinuance of the methods used and the work to
be executed by other methods. The final dressing shall be by hand methods if so required.
Shoulders shall be constructed of suitable material ebtained on the project or of selected material
as designated on the Drawings. Surplus or unsuitable materiat shail be removed and disposed of
as directed, which shall include shaping shoulders under existing guardrail to edge of the fill. The
entire shoulder area shali be uniformly compacted by rollers, mechanical tampers, or hand
methods, and finzily dressed to true section.

229.3 - DITCHES:

Existing ditches Existing ditches and road side drains shall be trimmed, sloped, and cleaned, and
iniets and outlets to existing structures opened and shaped to a uniform grade as directed by the
Engineer. Mortared stone pitched lining and chutes shall bae constructed in drains and ditches
having gradients greater than 4% as directed by the Engineer.

229.4 - METHOD OF MEASUREMENT:

The gquantity of *1 m Rounding” to shoulders works executad will be the number of linear metres
rounded in accordance with the Drawings and/or instructed and accepted by the Engineer.

The Quantity of ditch trimming works measured will be for the number of linear metres of
trenches (both old and new?} trimmed and accepted by the Engineer,

Mortared stone pitched lining and chutes shall be constructed in drains and dilches having
gradients greater than 4% as directed by the Engineer

229.5 - BASIS OF PAYMENT:
The quantities, determined as provided above, will be paid for at the contract unit price bid for
fhese pay items, which price and payment shall be full compensation for doing aii the work

prescribed in a workmanlike and acceptable manner, including all jabour, tocls, equipment,
material, and incidentals necessary to complete the wark.
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229.6 - PAY ITEMS:

ITEM DESCRIPTION UNIT
229.001 | 1.0 m wide rounding to shoulder Linear metre
229.002 | Ditch Trimming Linear metre

SECTIONS 230 - 239: Not Usad
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SECTION 240
CLEANING CULVERTS, INLETS AND MANHOLES

240.1 - DESCRIPTION:

This wark shall consist of compiete removal of obstructions and thorough cleaning of trash, dirt
and other debris from existing culverts, and their appurtenant structures; e.g., inlets, manholes,
etc.: when appropriate or 8o designated, in a manner determined by the Contractor and
acceptable to the Engineer.

240.3 - CLEANING METHODS:

Methods employed and equipment utilized by the Contractor for cleaning culverts and their
appurtanant structures; e.g., inlets, manholes, eic., shall be acceptable to the Engineer.

Cleaning procedures employed shall insure that the removal and disposal of obstructions, trash,
and debris be accomplished such that the existing structure being cleaned is not damaged and
deposition on, or damage to, adjacent and downstream properly will be avoided. Likewise. the
cleaning methads shall minimize as much as practicable, pollution and sedimentation of receiving
strearns, rivers, ar other bodies of water and clogging of, or damage to, downstream drainage
structures.

240.4 - METHOD OF MEASUREMENT:

"Cleaning Culverts”, "Cleaning !nlets" and "Cleaning Manholes” will be measured by the unit and
will be the number of such existing structures that are actually cleaned.

The bidders should obtain indicative information from siter inspecticn.
240.5 - BASIS OF PAYMENT:

The quantities, determined as provided above, will be paid for at the contract unit prices bid for
the items below, which prices and payments shall be full compensation for doing the work
prescribed in a workmanlike and acceptable manner, including all labour, teols, equipment,
supplies and incidentals necessary te complete the work.

Payment will be for cleaning existing facilities only, if considered necessary by the Enginesr.
Keeping such ltems clean during the Cantract Period is deemed to be included for in the Contract
Sum.,

240.6 - PAY ITEMS:

ITEM DESCRIFTION UNIT
240.001 Clean culvert {provisional) Number
240.002 Clean inlet {provisional} Number
240.003 | Clean manhole {provisional) Number
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CIVISION 300
BASES

Sections 301-308 Not Used

Section 307
Section 308
Seclions 309 - 310
Section 311
Sactions 312 - 313
Secticn 314
Section 315

Crushed Aggregate Base Course

Traffic Bound Base Course and Shouldsr to Existing Roads
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Open Graded Free Draining Base GCourse
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DIVISION 300
BASES

301 through 306 Not Used
307 - CRUSHED AGGREGATE BASE COURSE
307.1 - DESCRIPTION:

The crushed aggregate base course shall be composed of crushed material from existing
stockpiles or borrow sources outside the Right of Way in accardance with the requirements of
Division 700.0f these Specifications. Materials used for base course construction shall expibit a
minimum CBR strength of 80% when compacted in accordance with the Specifications.

Aggregate for Crushed Base Course shal! be Class 1 aggregate in accordance with Section 704 of
the Techricat Specifications.

Tha wotk will be accepted in accordance with these Specifications and the applicable requirements
307.2 - MATERIALS:

The crushed aggregate base course shall be composed of crushed material excavated from within
the project limits, in accordance with the reguirements of Division 700.of these Specifications.

Aggregate for Crushed Base Course shall be Class 1 aggregate in accordance with Section 704 of
the Technical Spacifications.

Subbase material required shall be composed of material meeting the requiremants of the
Technical Specifications excavated from within the Right-of-Way boundares or from borrow
sources outside the Right-of-Vvay boundaries.

The Bidders' attention is drawn to the upper typical cross section on Drawing. The typical cross
section illustrates that various segmenis of cutting for subsequent road development construction
stages {consisting of future road widening) may he utilized for the production of additional matertal
where there is a shortfall of material for the construction of the Works. Limits are indicated in the
Flan and Profile drawings. The approval of the Engineer shall be obtained for such widening of

cultings where widening is not indicated in the drawings as a requirement of the Works, and such
approval will not be unreascnably withheld.

307.2.1 - Quality Control Testing:

Quality control of the crushed aggregate basa course is the responsibility of the Contractor. The
Contractor shall maintain equipment and gualifled perscnne! to perform all sampling and testing
necessary to determing the magnitude of the various properties of the material governed by the
Specifications and shal! maintain these properties within the limits of the Specifications.

The Contractor shall design a quality control plan detailing the methods by which the quality control
pragram will be conducted. This plan, prepared in accordance with the guidelines set forth in the
appropriate portions of AASHTO, T180, shall be submitted fo the Engineer at the pre construction
conference. The work shall not begin until the plan is reviewed for conformance with the contract
documents.
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307.2.2 - Acceptance Testlng:

Acceptance sampling and testing of crushed aggregete base course is the responsikility of the
Engineer, except for fumishing the necessary materials. Quality control sampiing and testing
performed by the Contractor may be used by the Engineer for acceptance.

307.2.3 - Sampling and Testing:

Frequency of sampling and testing shall be In accordance with the Contractor's quality centroi plan.
The minimum frequencies shall be as indicated In applicable portiens of Crushed aggregate shall
be sampled in accordance with AASHTO-T2-81- Aggregate Sampling Procedures,

307.2.4 - Acceptanca Procedura:

Material conforming to the specification requiremeants will be accepted at full contract price, Material
failing 1o comply with the quality requirements of Table 704.6.2 shall not be incorporated into the
work. Acceptance of crushed aggregate base course for compaction and for gradation shall be in
accordance with 307.2.4.1.

307.2.4.1 - Acceptance Plan:

Acceptance for compaction shall be on an area-by-area basis. An area shall consist of a single
layer of not more than 1,500sq.m. being placed. An area shall be divided inta five equal sized sub-
areas. One moisture and in-situ density measurement shall be carried out at a random locatien
within each of the sub-areas either by the nuclear densometer method or the sand replacement
method to the appraval of the Engineer.

Far any sub-area where the degree of compaction is less than specified in Section 717 then a
further two ir-situ density tests shall be carried out in that sub-area as directed by the Engineer ang
where the average of the three tests carried cut in the sub-area exceeds the specified degree of
compaction tha area shail be accepted. If the average is less than the specified degree of
comgpaction, no additicnal material shall be placed on that layer until it has been reworked to meat
the specifled requirements.

Acceptance for gradation shall be on the basis of test results on consecutive random sampiles from
an area, An area shall be considered as {he quantity of material represented by an average test
value, not to exceed five sub-areas. Generally at the beginning of the project, the average shall be
started on the second sample in accordance with AASHTO T27-93. A sub-area is the quantity of
material represented by a single gradation test. In the case where only one sample is taken, this
sub area shall be considered the area. The material shall be sampled and tested in accordance
with 307.2.3. The gradation test results shall ba plotted on a control chart in accordance with
AASHTO T27-93. When the average, or when the most recent three consecutive individual test
values fall outside the limits of Table 704.6.2, the area of material represented will be considered
as non-conforming to the extent that the 1ast of its sub areas is non-confarming.
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CONSTRUCTION METHODS
307.3 - EQUIPMENT:

Any machine, combinatien of machines, or equipment which will handle the material witheut undue
segregation and produce the completed base course meeting these Specifications for handling,
spreading, moistening, mixing and compacting may be used when approved by the Engineer,

J07.4 - PLACING:

Prior to the placing of any base course material on the subgrade, the subgrade shall meet the
applicable requirements of 207.9 or Section 228, The profile grade of the sub grade shall be such
that the specified thickness of the base course may be obtained. No base shall be placed when the
sub grade does net meset density and/or grading reguirements or when it is sufficiently wet that its
surface can be marred by construction equipment.

The base course shall be placed and shaped on the prepared surface in layers to achieve the
compacted thickness shown on the Drawings. YWhen more than ona layer is required, each layer
shall be shaped and compacted to the required density before the succeeding layer s placed.
Each layet shall be kept at least 150 metres ahead of the succeeding layer. Tailgating will nat be
penmitted. If power graders are used for spreaging, the materlal shall be placed in windrows and
uniformly and thoraughly mixed prior to final spreading and compaction.

307.56 - COMPACTING:

Each layer shall be compacted. The mcisture content shall be maintained at a fevel sufficient to
facilitate compaction. Requlred density and testing shall be in accordance with the provisions of
Section 717. The surface of each layer shall be maintained during the compaction operations in
such a manner that a uniform texture is produced and the aggregates firmly kayad. The surface of
the top layer of the base course shall be carefully trued by blading if necessary.

307.6 - TOLERANCE:

307.6.1 - Surface Tolerance:

The completed surface shall not vary more than 10mm above or below Flan grade, or more than
10mm from a siraightedge three {3) meters long applied paraliel and ransverse to the centreline of
the pavement. Deviations shall be corrected by scarifying; adding additional approved aggregate if
necessary, reshaping, and recompacting.

307.6.2 - Thickness Tolerance:
The base course shall be checked for proper thickness after final compaction. The Ceniractor shall
refill all test holes with approved base course material and adequately recompacting the material.

Any deficiency in total thickness of the base course in excess of 13mm shall be corrected at the
Contractor's expanse.
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307.7 - MAINTENANCE:

The surface of the completed base shall be protected against the loss of fine material by the
addition of moisture when necessary, ang it shall be maintained in a satisfactory and smooth
condition until such time that it is sufaced or finally accepted.

307.8 - METHOD OF MEASUREMENT:

The quantity of works executed witl ba the number of approved cubic metres piaced In accordance
with the Drawings. Any additional work beyond the scope of the Drawings, authcrized by the
Engineer, will be measured in cublc metres and paid for at the Contract unit rate included in the Bill
of Quantities for this work item.

Any base course constructed outside the iines, dimensions, and cross sections shown on the
drawings not autherized by the Engineer, will not be measured for payment.

307.9 - BASIS OF PAYMENT:

The accepted quantties will be paid for at the contract unit rates contained in the priced Bill of
Quantities for the pay items listed below. Such payments shall be full compansation for fusnishing
all the materials and exacuting all the works prescribed i a workmaniike and acceptable manner,
including watsr, labour, tovls, equipment, supplies, and incidentals necessary fo complete the
work. Material that does not conform with the requirements of this Specification shaii be rejected
and no payment will be made for rejected materials.

307.10 - PAY ITEMS:

ITEM DESCRIPTION UNIT
307.001 Graded crushed rock base course Cubic metre
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SECTION 308
TRAFFIC BOUND BASE COURSE AND SHOULDER TO EXISTING ROADS

308.1 - DESCRIPTION:

This work shall consist of scarifying and reshaping the existing surface and reconditioning the
same by the addition of approved materials as required, in accordance with these Specifications
and in reasonably close conformity with the lines, grades, depths, and typical cross sections shown
on the Drawings andfcr or established by the Engineer.

308.2 - MATERIALS:

Traffic bound base course or shoutder shall be composed of materials meeting the requirements of
704.8 far the class shown on the Drawings except that 704.6.3 shall not apply.

308.2.1 - Quality Control Testing:

Gluality control Is the responsibilty of the Confractor. The Contractor shall maintain equipment and
qualified personne! to perform all sampling and testing necaessary to determine the magnituda of
the various properties of the material governed by the Specifications and shall maintain these
properties within the limits of the Specifications.

The Coniractor shall design a guaiity control plan for defailing the methods by which the guality
control program will be conducted. This pizn, prepared in accordance with the guidelines set forth
in the appropriate portions of AASHTO T9&, 7180, shali be submitted to the Engineer at the pre
construction conference. The work shall not begin until the plan is reviewed for conformance with
the contract docurents.

308.2.2 - Acceptance Testing:

Acceptance samgpling and testing is the responsibility of the Engineer, except for furnishing the
necessary materials.

The Engineer for acceptance may use quality control sampling and testing performed by the
Contractor.

308.2.3 - Sampling and Testing:

Freguency of sampling and testing shall ba in accordance with the Contractor’s quality control plan.
When aggregate is used as a shoulder material for resurfacing projects and these projects have a
resurfacing depth of less than Y5mm, and where the shoulder area is not boxed cut, gradation
samples may be taken from the stockpile prior to placement. The minimum frequencies shall be as
indicated in applicable portions of AASHTOQ-T2-91, Aggregate Sampling Procegdures,

308.2.4 - Acceptanca Procedure:
Malerial conforming to the specification requirements will be accepted at full contract price. Material
failing to comply with the guality requirements of Table 704.6.2 shall nat be incorporated Into the

work.

Acceptance for compaction and for gradation shall be in accordance with 308.2.4.1. Shoulder
aggregate adjacent to higher type pavement shall be compasted by pneumatic tyre rollers.

Gr
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308.2.4.1 - Acceptance Plan:

Acceptance for compaction of aggregate for roadway reconstruction shall be on an area-by-area
basis. An area shall congist of a single Jayer of not more than 500 metres long width belng placed.
An area shall be divided into five approximately equai sized sub-areas. One nuclear, moisture and
density measurement in accordance with Section 717 shali be made at a random location within
sach of the five sub-areas. The random locations shall be determined in accordance with AASHTO
, T248. if the result of five density tests on a lot indicates that at least 98 percent of the material, in
accordance with tha relevant specification clauses has been compacted to the specified target
percentage of dry density, the area will be accepted. If less than 28 percent has been compacted
to the specified target percentage of dry density, no additional material shall be placed on that layer
until it has been reworked to mest the specified requirements. Reworking and retesting shall be at
the expense of the Contractor. When the Engineer performs the testing in the evaluation of the
reworked areas such costs may be deducted from any monies due the Contractor pursuant to
Clause 37.4 of the General Conditions of Contract {Volume 2- Section V ~ Part | — General
Caonditions of Contract) of the Centract Documents.

Acceptance for compaction of shoulder aggregate adjacent to higher type pavement shall be based
on visual inspection to assure that the surface of the shoulder has been compacted to the level of
the finlshed pavement surface. Shoulder aggregate adjacent to higher type pavement shall be
compacted by pneumatic lire rollers.

Acceptance for compaction of Class 7 aggregate shall be based on visual inspection to assure that
the aggregate particles are arranged in a stable manner.

Acceptance for gradation shall be on the basis of test resulls on consecutive random samples from
a area. An area shall be considered tha quantity of material, represented by an average test value,
not to exceed five sub-areas, A sub-area shall consist of a quantity of material represented by a
single gradation test. The material shall be sampled and tested in accordance with 308.2.3. The
gradation test results shail be plotted on a control chart in accordance with AASHTO T27-83.

YWhen the average, or when the most recent three consecutive individual test values fall outside the
limits of Table 704.8.2, the iot of materia! represented will be considered nonconforming to the
extent that the last of its sub-areas is nonconferming. When a lot of material is nonconforming, then

the last sub-area contained shall have its price adjusted in accorgdance with Table 308.6.4. In no
event however, shall a sub-area of material have its price adjusted mere than once, and the first

adjustment, shall apply.
Acceptance for gradation of Class 7 aggregate shall be on the basis of the Cantractor's written

certlfication that the material meets the gradation reguirements. Certification shall include a
description of the crushing operation indicating the screens used

308.2.4.2 - Degree of Non-conformance:

When a sub-area of material is to have its price adjusted, the percentage point difference betwesn
the nonconforming test value and the specification limit shall be determined for each sieve size
getermined fo be nonconforming. This value shall be multiplied by its appropriate multiplication
factor as sef forth in Table 308.2 4.2 to determine the degree of non-conformance on the sieve.

The total measure of non--conformance of an Individual sub-area is the sum of all non-
conformances on the various sieve sizes of that sub-area.
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Acceptance for gradation shall be on the basis of test results on congecutive random samples from
alot. A lot shall be considered the quantity of material, represented by an average test value, nat 1o
exceed five sub-areas. A sub-area shall consist of a quantity of material represented by a singla
gradation test. The malerial shall be sampled and tested in accordance with 308.2.3. The gradation
test results shall be plotted on a control chart in accordance with AASHTO T27.G3. When the
average, or when the most recent three consecutive individual lest values fall outside tha limits of
Table 704.6.2. the Iot of material represented will be considered noncenforming to the extent that
the last of its sub-areas is nonconforming. Yhen a lot of material is nonconforming, then the last
sub-area contained shall have its price adjusted in accordance with Table 308.6.3. In no event,
however, shall a sub-area of material have its price adjusted more than once, and the first
adjustment, which is determined, shall apply.

TABLE 308.24.2

NONCONFORMING SIEVE MULTIPLICATION
SIZE FACTOR
50 mm 1.0
37.E5mm
19 mm
475 mm
425 um
150 pm
75 pm

A ok
oMo DO

When the total degree of non-conformance has been established and it is 12.0 or less, the material
will be paid for at an adjusted contract price as specified in Table 308.6.1.

When the degree of non-conformance is greater than 12.0, the nenconforming sub lot shall be
resolved on an individual basis, reguiring a special investigation by the Enginesr to determine the
appropriate coursa of action to be foliowed.

CONSTRUCTION METHODS
308.3 - RECONSTRUCTING ROADWAY OR SHOULDER USING ADDITIONAL AGGREGATE:
308.2.1 - Surface Preparation and Spreading of Aggregate:

The existing surface shall be scarified to a depth of 50 mm or as shown con the Drawings. When
existing shoulders are sloped steeper than the nominal 6 - 4 percent, the existing shoulder material
shall be shaped to achieve that slope prior fo addition of aggregate. Sub grade scil or ditch sail
shall not ba mixed with the locsened material. The loosened material shail then be broken and
reshaped to form a uniferm grade and cross section.

The addition of material for roadway reconstruction shall then ba spread evenly over the surface so
formed in an amount sufficient to provide a compacted thickness egual to the thickness shown cn
the drawings and/or as directed by the Engineer. The loose surface of the reconstructed roadway
shall then be carefully shaped and brought te the proper grade and cross section by use of a blade
grader or other equipment 25 may be required.

Aggregate for shoulders shall be spread over the prepared surface to a width as specified in the

Plans and to a depth sufficient to bring the non-compacted surface to a height of at least 25 mm
above the finished pavement edge elevation. For compacted shouider depths exceeding 75 mm,

O\iva
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the differential from the pavement edge elevation must be increased to assure that the loose
aggregate thickness is approximately equal to 1 /3 times the compacted thickness, Tha loose
aggregate is then to be shaped fo proper grade and cross section maintairing the height
differential.

308.3.2 - Gompaction and Finlsh:

Compacting or rolling shall start along the edge and proceed towards the centre, except that on
super elevated curves compacting shall pregress from the lower to the upper edge and shall
continue until the stone is firmly set or keyed. When directed by the Engineer, the Contractor shali
sprinkle the base with water in sufficient quantity to attain proper compacting. After final rolling, the
surface shall be sprinkled with water at infervals as directed by the Engineer.

The madway surface shall then be checked with a three (3) metre long straight edge and a crown
board, and any unevenness mere than 10mm in three (3) metres shall be corrected and re-rofled.
Shoulder surfaces adjacent te higher type pavement need not be checked with the skraightedge.

Each layer shall be compacted. The maolsture content shall be maintained at a level sufficient to
facilitate compaction. Required density testing shalt be in accordance with the provisions of Section
T17. The surface of each layer shall be maintained during the compaction operation in such a
manner that a uniform texture is produced and the aggregates firmly keyed. The surface of the top
layer shall be carefully trued by blaging if necessary.

308.3.3 - Roadway Surface Tolerance:

The completed roadway surface shall not vary more than 10mm or below plan grade, or more than
10mm from a straightedge 3.0 metre long applied paralled o and parpendicular to the centreline of
the pavement. Deviations shall be comected by scarifying; adding additional approved aggregate if
necessary, reshaping, and recompacting.

308.3.4 - Malntenance:

When a surface is to carry traffic before receiving a surfacing or pavement, the Contractor shall
maintain the surface until final acceptance and prevent ravelling by the application of additicnal
aggregate or water, or both, 25 may be required 1o keep the base tightly bound.

308.4 - RECONDITIONING ROADWAY WITHOUT ADDING AGGREGATE:

When reconditioning of roadway without addition of aggregate is specified, the work shall be
carried oul as prescribed below. The existing roadway shall be scarified to the depth of 50 mm or
as shown on the Drawings and te the width of the complete roadway or as shown on the Plans.
The Inosensd material shall then be reshaped to form a uniform grade and cross section. It shall
then be rolled. Compacting and rolling shall start along the edge and proceed towards the centre,
except that on super elevated curves compacting shall progress from the Jower to the upper edge.
When diracted by the Engineer, the Contractor shall meisten the scarified material to attain proper
compacting. Blading and watering of the surface, if ordered, shall be continued during the ralling
operations.

The material shall be compacted in accordance with the requirements of 308.3.2.

The surfage shall be satisfacterily maintained until the base or surface course has been placed. |f
required, additional water shall be applied to prevent ravelling.

Page 8 of 20
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In case of a breakdown of the automatic equipment, the Engineer may permit manual operation for
a reasonable time, normally not to exceed 48 hours, while the equipment is being repaired.

The quantity of work executed, for reconditioning the roadway without adding aggregate will be
measured by the square metras. Computations of the area shall approved length placed measured
along the centreline of the roadway surface and the width of the base shown on the drawings
andfor approved by the Engineer, plus any authorized srea of any widening, furnout, or
intersection, measured separately.

It is not envisaged that "Reconditioning Roadway without Adding Aggregate® as per Sub-Section
308.4 of the Technical Specifications will form part of the Works under the Contract.

308.6 - BASIS OF PAYMENT:

The quantiies, determined as provided above, will be paid for at the contract unit prices the pay
items listed below. Such prices and payments shall be full compensation for furnishing all the
materials including watar for compaction, scarification and manipulation of existing surface, and
doing all the work prescribed in a workmanlike and acceptable manner, including all labour, tools,
eqguipment, supplies, and incidentals necessary to complete the work.

308.6.1 - Price Adjustment:

Aggregates not conforming to the gradation requirements as described in 308.2.4.1 will be paid for
at the adjusted contract price hased on the degree of non-conformanca as in Table 308.6.1.

TABLE 308.8.1

ADJUSTMENT OF CONTRACT PRICE FOR
GRADATION NOT WITHIN SPECIFICATIONS

DEGREE OF PERCENT OF CONTRACT
NONCONFORMANCE PRICE TO BE REDUCED
106030 2%
31itob0 4%
211080 %
8.1to 120 11%

Greater than 12 *

* The Engineer, in Consultation with the Client will make a special evaluation of the material and
determine the appropriate action. Pending resolution of the matter, additional Iifts of base or
pavement shall not be placed over the nonconforming material.

308.7 - PAY ITEMS:

{TEM DESCRIPTION UNIT
308.001 | Graded crushed rock base course{Provisional) Cubic metre
Page 9 of 20

O\



Construstion Dosument

SECTIONS 309 - 310 Not Used

SECTION 311
OPEN GRADED FREE DRAINING BASE COURSE

311.1 - DESCRIPTION:

This work shall coansist of construcing a2 base course of coarse stabilized aggregate spraad and
compacted on a prepared surface in accordance with these specifications and in reasonzbly close
conformance with the lines, grades, thickness, and typical cross sections as shown on the
Drawings or as established by the Engineer. It is the intent to allow the Contractor a cholce
between asphalt stabilizer and Fortland cemaent stzbilizer.

It is not envisaged that Open Graded Free Draining Base Course will form part of the Works.
311.2 - MATERIALS:

Depending on the altemative chosen, (asphalt or Portland cement) the materials shall conform to
the requirements of the following subsections of Division 700,

Material Subsection
Aggregate™ 703.4,703.2, 703.3,
703.4
Performance Graded
binders** 705.5 Standard grade for area
Portland cement*** 701.1 Type 1
Watert*» 715.7
Curing Material*** 707.10

** Asphalt stabilized applications only.
*** Portland cement applications only.

CONSTRUCTION METHODS
311.3 - GENERAL :
General requlrements shall comply with the applicable portion of 401.3 of the Specifications.
311.4 - COMPOSITION OF OPTIONAL STABILIZING MIXTURES:
If the asphalt, stabilized alternative, is used, the asphalt cement shall be confined to 2.0 percent,
plus or minus 0.5 percent by weight of the mix. If Blast Fumace Slag is used, the asphalt cement

may be increased.

If the Portland cement stabilized alternative is chosen, the cement shall be Type 1 and shall have a
cement content of 90 kg +-2 kg per cubic metre.
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311.6 - TESTING:

Guality control testing by the Contractor shall be in accerdance with 307.2.1 {for Portland cement
bases) or 307.2.4 (for bituminous stabilized bases] of the Specifications. Unless otherwise
specified, compaction testing shall be waived.

311.6 - WEATHER AND SEASONAL LIMITATIONS:

Weather and seasonal limitations shall be in accordance with 401.8 (for asphalt applications) or
551.8 (for Portland cement applications).

311.7 - EQUIPMENT:

Depending on the altemnative used, equipment shall mest the applicable requirements of 401,86, or
£51.5, whichever is appropriata.

311.8 - PREPARATION AND BATCHING OF MATERIALS:

Preparation of materials for asphalt applications shall conform te the requirements of 401.7 of the
Specifications except that the asphalt cement shall be heated within a lemperature range of 120°C-
135°C and temperature of the mix shali be within the range of 95°C- 120°C C.

Preparation of materials for Portland cement applicaticns shall conform to the requirements of
55186,

311.9 - MIXING AND TRANSPORTING REQUIREMENTS:

The materials used in asphalt mixes shall be mixed in a asphalt concrete mixing plant that has
been inspected and approved by the Engineer. Transportation of such mixes shall be in
accordance with 401.9.7 of the Specifications.

The materials used in Portland cement mixes may be mixed at a central mix plart, in a transit mix
truck or a pug mill type mixer. Regardless of which type of equipment is used, the mixing time shal
be a minimum of twa minutes once all component materials are batched.

311.10 - PLACING, SPREADING, AND/OR COMPACTING:

Flacement of the stabilized material shall be by acceptable spreading equipment to the appropriate
line, grade and thickness. Acceptabie equipment includes asphalt pavers for asphalt stabilized
bases and spreader boxes, self -propelled spreaders or conventianal concrete placing equipment
for Pertland Cement stabilized bases.

A four to ten tonne steel wheel tandem rcller shal! be used to compact the asphalt stabilized free
draining base material. The number of roller passes shall be two or three unless otherwise
directed. in the case of the asphalt stabilized aggregate, the mat termperature, at the fime of initfal
relling, shall be batween 85°C and 80°C) unless otherwise directed. In the case of the asphalt-
stabilized aggregate, the purpose of the rolling is to compact the base sufficiently o suppert the
waight of the equipment that will place the next iayer or pavement. The compacted base is to be
porous 5o that water will drain through it. The base is not to be compacted to the point that it is not
frea draining or that the aggregate is crushed.
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311.11 - CURING:

Portland cement stabilized bases, mmediately following spreading, shall be cured with the use of
white polyethyiene sheeting,

31112 - TOLERANCE:

Base tolerance shall meet the requirements of 302.11 for asphalt-stabllized bases .

311.13 - MAINTENANCE:

The Caontractor shall mainfain the base course porous and free from beling contaminated or
clogged by deleterious material, transported and deposited by consiruction equipment, traffic, etc.,
until the next fayer of the pavement is piaced. The Contractor shall also maintain the fina) surface
of the base course true to specified line, grade and cross section untll such time that the pavement
{s placed.

311.14 - METHOD OF MEASUREMENT:

The quantity of work executed wilt be the number of approved cubic metres placed in accordance
with the lines, dimensions and cross sections shown on the Drawings, Any additional work beyond
the scope of the original plans authorized by the Engineer will also be measured as work executed.
Base course constructed cutside Drawings or designated will not be measured for payment.

311.16 - BASIS OF PAYMENT:

The guantity, determined as provided above, will be paid for at the contract unit price bid for the
pay item listed below. This price and payment shall constitute full compensation for furnishing all
the materials and doing all the work prescribed in a workmanlike and acceptable manner, including
lzbour, tools, equipment, supplies, and incidentals necessary to complete the work.

311.16 - PAY ITEM:

ITEM DESCRIPTION UNIT
311.001% Open graded free draining base course Cubic metre

It is not envisaged that Open Graded Free Draining Base Course will form part of the Works.

SECTIONS 312 - 313 Not Used
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SECTION 314
AGGREGATE SUBBASE

314.1 - DESCRIPTION:

This work shall consist of furnishing, spreading, and compacting one or more courses of aggregate
on a subgrade prepared accordance with Section 228 and in accordance with these Specifications,
and in reasonably close conformity with the lines, grades, depths, and typical cross sections shown
on the Drawings or established by the Enginesr. Tha work shall be carried out in local roads as well
as in the main road,

Subbase aggregates are designated as Grade 1 and Grade 2. All material used for subbase
construction shall conform o the requirements of Grade 1 Subbase Aggregate.

Sub-base materials are designated as Graded Crusher run Grantlar materials.

Ali material used for subbase construction shall conform to the requirements of Grade 1 Subbase
Aggregate

All material used for subbase consgtruction shall conform te the requirements of Grade {1 Subbase
Afgragate.

314.2 - MATERIALS:
314.2.1 - General:
All materials are to be approved by the Engineer prior to use,

The material shall be of such quality that it will bind readily to form a firm, stable sub base. Should
the characier of the material be such that insufficient fine or coarse materials are produced to
properly bind and stabilize the sub-base, the Contractor shall fummigh additional approved fine or
coarse materials to accomplish stabilization.

Materials used for subbase shall exhibit a minimum CBR strength of 30% when compacted in
accordance with the Specifications.

314.2.2 - Grade 1 Sub-hase Aggregate:

Grade 1 subbase aggregate shall be composed of crushed stone.

Material shall conform to the requirements of Table 704.8.2, Class 5, except that (1) the percent
passing the No. 200 (75 um) sieve shall not exceed 15, {2) the liquid limit and plasticity index shall
not exceed 25 and 6 respectively and, {3) the sub-base material shall be free of deletericus
matertal.

314.2.3 - Grade 2 Sub-base Aggregate:

Grade 2, Sub-base aggregate shall be composed of streambed or pit gravel, shale, chert. or red-
dog, unless one type is specificaily called for on the Drawings.

The material shall nat have a maximum dimensicn greater than two-thirds the thickness of the
course being placed. The plasticity index shall be not greater than six as determined by ASTM D

GA ¥
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424 and the liquid limit shall be not greater than 25 as determined by ASTM [ 423, both reported
to the nearest whole number.

There shall be no deleterious material whatsoever in the subbase aggregates used in the Works.
Deleterious material shall generally be determined in accordance with the codes referred to in the
tabulation in Sub-Section 704.6.4 of Volume 3, Technical Specifications, Division 700 but the
Engineer's decision on any material which he determines to be not adequately covered by those
codes shall be final,

CONSTRUCTION METHODS
314.3 - EQUIPMENT:

Any machine, combination of machines, or equipment which will handle the material without unduea
segregation and produce the completed Sub-base mesting these Specifications for handling,
spreading, maistening, mixing, and compacting may be used when approved by the Engineer.

314.4 - PLAGCING:

Prior to the placing of any Sub-base course material on the subgrage, the subgrade shall meet the
applicable requirements of 207 8. The profile grade of the subgrade shall be such that the specified
thickness of the Sub-base will be obtained. No Sub-base shall be placed when the subgrade is
suffictently wet that its surface can be marred by construction equipment.

The Sub-base shall be placed and shaped on the prepared subgrade, or any other surface, in
layers to achieve the compacted thickness shown on the Drawings, When more than one layer is
required, each layer shall be shaped and compacted to the specified density before the succeeding
layer is placed. Each layer shall be kept at least 150 metres ahead of the succeeding layer.
Tailgating will not be permitted. If power graders are used for spreading, the material shall be
placed in windrows, uniformly and thoroughly mixed, prior t final spreading and compaction.

314.5 - COMPACTING:

Acceptance for compaction shall be on an area-by-area basis. An area shall consist of a single

layer of not more than 1.500sq.m. being placed. An area shall be divided inte three equal sized
sub-areas. One maoisture and in-situ density measuramant shall ba carried out at a random focation

within each of the sub-areas either by the nuclear densometer method or the sand replacement
mathod to the approval of the Enginesr.

For any sub-area where the degree of compaction is less than specified in Section 717 then a
further two in-situ density tests shall be carried out in that sub-area as directed by the Engineer and
where the average of the three tests carried out in the sub-area exceeds the specified degree of
compaction the area shall be accepted. If the average is iess than the specified degree of
compaction, no additional material shall be placed on that layer untif it has been reworked to meset
the specified requirements.

314.6 - TOLERANCE:

The completed surface shall not vary more than 12mm sbove or below plan grade. Deviations shall
be corrected by scarifying, and adding additional approved aggregate if necessary, reshaping, and

recompacting.
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The aubbase course shall be checkad for proper thickness after final compaction. The Contractor
shall reftl all test holes with approved material and adequately recompacting the material,

Any deficiency in total thicknass of the subbase in excess of 25mm shall be corrected.

¥14.7 - MAINTENANGE:

The surface of the completed subbase shall be protected against the loss of fine material by the
addition of moisture when necessary, and the surfsce shall be maintained in a satisfactory and
smooth condition undli such time that # is covered by a succeeding course or finally accepted.

314.3 - METHOD OF MEASUREMENT

The quantity of executed will be measured in cubic metres, complete in place and accepted, as
determined from the lines, dimensions, and cross sections shown on the Drawings andfor
guthorized by the Engineer.

Subbase constructed outside the lines, dimensions, and cross sections shown on the Drawings will
niot be measured for payment.

314.9 - BASIS OF PAYMENT:

The approved quantities, determined as provided above, will be paid for at the contract unit price
bid for the pay items ligled below. These prices and payments shall be full compensation for
furnishing all the materials and executing all the work prescribed in a workmaniike and acceptable
manner, including water, labour, tools, equipment, supplies, and incidentals necessary to complete
the work.

314.10 - PAY ITEMS:

ITEM DESCRIPTION UNIT
314.001 Granular Sub-base to main highway Cubic metre
214.002 Granular Sub-basa to major roads Cubic matre
314.003 Granular Sub-base to minor roads Cubic metre
314.004 Granular Suh-base to estate reads Cubic metre
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SECTION 315
STABILIZED SOIL SUBBASES AND BASES

315.1- DESCRIPTION

This work shall consist of forming a stabilized subbase composed of granular material with lime and
water, constructed in one or more layers on a prepared and accepted lower layer, in accordance with
the Specification and the lines, levels, grades, dimensions and cross sections shown on the
Drawings and as required by the Engineer.

Where subgradefsub-base is to be constructed in accordance with this Section all references to base
shall be taken to refer to subbase.

Where subgrade/sub-base is to be constructed in accordance with this Section all references to base
shall be taken to refer to subbase.,

315.2- MATERIALS
315.2.1- Soll
Soil to be stabilized shall be material from areas either on or off the line of the road. The sail shall be
free from contamination by topsoil, vegetation and other organic matter, and any deleterious
materials of a different nature from the soll required.
315.2.2- Stabilizing Agent
The stabilizing agent used for chemical stabilization of subgrade and subbase material shall ba lime.
315.2.3-Lime
Lime shall be freshiy bumt hydrated lime in the form of a dry powder consisting essentially of Calcium
Hydroxide Ca (OH) with or without a small percentage of Cakium Oxide (Ca0) and magnesium
oxide or nydroxide, (MgQO) or Mg (OH)
The chemica! campaosition shall conform to the following: -

Percentage by weight Ca {QH), minimum 80%

Percentage by weight Cal, maximum 5%

Percentage by weight of fres water, maximum 4%

The gradation shafl conform to the following: -

8. §. Sleve Skzes Percentage
Min pm Passing
3.35 100
Z 89.0-100
800 g97.5 - 100
75 §0.0- 100
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315.2.4- Water

Water shall be clean and free from harmful matter and shall conform to the requirements of AASHTC
T108, T 154, T 162. Water thus tested and found to have a pH value less than 5.0 or more than 8.5
shall not be used.

Furthermore, water shall not contain mote than 400 parts per miltion by weight of sulphate.

Any indication of unsoundness, marked change in time of setting or reduction of more than 10% in
strength of martar mixtures made with the water, as compared with mixtures made with distilled water
shall be ceuse for rejection.

CONSTRUCTION METHODS
315.3- Mix Design

The proportions of lime and the moisture content required will be determined on site by the Engineer
and may be varied by him from time to time. The mix will be so selectad that the strength shall be at
least equa to the required strength as indicated in the Drawings or in the Contract documents. The
Contractor shall construct test areas, at locations and of dimensions determined by the Engineer,
hefore construction of the actual subbass layer commences.

315.4- Strength Requirements of Stabilizad Soil

The strength of lime stabilized subbase shall be maasured in terms of the CBR of the material at 97%
maximum dry density at AASHTO T-180 compaction, The samples shall be tested for the CER value
seven days after stabfization, which period shall inciude seven days of moisture curing and seven
days soaking in water.

The CBR value required shall be 7% in the case of subbase,
316.5- Equipment

Equipment shall be suitable for the work specified and consist of motor graders, soll cement
stabifizers, water tankers, pneumatic rollers, vibrating roiters, steel whee! rollers, cement spreaders
ard asphalt spreaders together with dump trucks and shafl have met with the approval of the
Engineer as to type, capacity, design and manufacture before construclion is permitted. The
equipmant shall ba capable of constructing the layer fo meet the requirements specified and to permit
the measurements required.

315.6- Initial Testing

The Engineer will make and test tria! mixes using different proportions of stabilizer and will select mix
praportions that give strength of samples, made and cured in the laboratory, not less than 105% of
the required strength nor greater than 126% of the required strength indicated in Clause 315.4. This
will ke called the required mix.

315.7- Mix Control

The entire operation of mixing and compacting ime stabilized layers shall be subject to close control
and frequent testing will be reguired as the work proceeds to ensure that the strength and density

requirements are achieved.
o
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The mix proporticns and uniformity of mixing of the stabilized material shall be such that for any 20
consecutive samples taken before compaction, on any one day, and compacted in the laboratory, the
average strength shall be not less than the required strength. Not more than two of these samples
shall have less than the required sirength. If because of low production on any paricular day less
than 20 samples are taken then ail samples must be up to standard.

The Contractor shall assist the Engineer in ali ways to sample soil for stabilizing at least 10 days in
advance of its use so that any necessary adjustments to the mix design may be made. To ensure
good sampiing it will normally be necessary to ramowve overburden and stockpile sufficient soil for
construction 10 days ahead at all tmes. Failure to do 5o will make the Contractor responsible for
replacing at his own expense any sections of work that are unsatisfactory on account of an
unsuitable mix,

315.8- Blendlng of Soils (Mechanica) Stabilization)

Mechanical stabilization (blending} shall either be done at the site or at the borrow pits or af
designated central yards.

Yvhen sife mixing Is done, the soll to be blended shall be spread uniformiy on the prepared surface in
the required proportions and then pulverized and mixed by means of a rotovator, disc harrow, rotary
tiler or any other approved squipment or a combination of these equipment. The pulverizing and
mixing shall be continued until uniformity of the mix is achieved as far as practicable.

Alternatively, windrowing using a motorgrader shall mix the different soils after pulverization.

Manual mixing using pickaxes, spades etc. shall be carried out only on small areas with the approval
of the Engineer.

315.9- Mixing

Either mix in place or central ptant mix methods may be used at the option of the Contractor. |nv any
method the materials shall be dry mixed befgre addition of water so that balls of stabilizer are not
formed when water is added. Yater content shall be within two percentage points of the optimumn
moisture content for the compaction required. Placing and mixing shall be completed and compaction
started within 3 hours of the time of the addition of water for lime-stabilized mixes.

V¥here material i3 brought Into the road from elsewhere and mix in place methods are used, tha mix
in place method will be such that the material fo he mixed shall be pulverized to the full depth
required. The stabilized materiat shall ba placed in uncompacted layers not exceading 0.2 m at the
discretion of the Engineer. In order to ensure that the amount of material pulverized is correct it will
be necessary to compact the material in position, to approximately the final surface before pulverizing
and mixing and final compacting.

The Contractor shail give the Engineer every facility for checking the actual quantities of lime used in
the construction and in case of central plant mix shall provide equipment such that the Engineer can
check the proportions by calibration tests.

315.10- Spreading and Compaction

The mixed material shall be placed and compacted between robust forms secured against movement
gnd conforming to the requirement for forms in Section 551.8. Adjoining sections of previously
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completad subbase shali be neat, clean and treated at the interface with a siurry of cement, sand and
water. Construction joints shall be trimmed to be vertical before adjeining sections are constructed.

The layer shall be compacted throughout its depth to 87% of the maximum dry dansity obtained from
AABHTO test method T 180. Compaction shall be uniform over the whole area and shall be done in
such a way that no ruts are formed. The use of both steel tyred rollers and pnewnatic tyred rollers
will be required. Compaction shall be completed to the required standard within 2 days for lime-
stabilized mixes.

315.11- Curing

Protection of the course against rapid drying shall be done Immediately after compaction by means of
a curing membrane of asphalt applied as emulsified asphalt or as a cutback asphalt. No stabilized
subbase construction shall be started at any time unless there is sufficient approved asphaltic
material on site ta provide a curing membrane immediately on completion of compaction.

Emulsified asphalt shall be a rapid setting type containing not less than 58% by weight of asphalt ard
shall be distributed by pressure distributor at a rate of at least 1 litre of emulsion per square metre.

Should it be necessary for construction equipment or other traffic to run on the asphaltic curing coat
before it has hardened, the surface shall be sanded.

At the time the asphaltic material is applied, the subbase shall contain ample moistire for proper
curing and to prevent penetration by the asphait. If necessary, water shall be applied.

315.12- Traffic

Heavy equipment except for equipment that required for constriction adjcining sections would not be
permitted to drive over completed portions until curing is completed. Tuming areas and areas which
it is not possible fo close to iraffic on completed porfions shall be protected by a layer of stable
material of nof less than 50mm compacted depth. This requirement will apply when half width
construction is not possible. Traffic shail not be permitted on lime-stabilized layers until they have
been cured for 7 days. Traffic control shall be as required by the Engineer.

315.13- Protection

The gﬁabilized layer shail be protected as necessary to maintgin the surface within the tolerance
specified and to prevent failure from traffic or other causes.

315.14- Determination of Thickness

After final compaction, test holes shall be made in the stabilized layer to determine the thickness at
intervals not greater than 10C metres. Any part of the stabilized subbase which fails to meet the
Specification or which originally having met the Spacification subsequently suffers damage or
deformation shall be rebuilt tc Specification to the full depth of the course at the Contractors
expense. The addition of thin layers to raise the level of low areas will not be permitted.

315.15- Surface Requiraments

Surface deviation in excess of 10mm from a straight edge 3 metres long applied to the surface
paraliel to the centre line of the road and 10 mm from a tempiate laid transversely, shall be corrected

O\S
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by lousening, adding or remaving material, reshaging and recompacting, provided this is done within
the time allowed for compaction.

The fult thickness of stabilized layer shall be completed by the end of each day's work.
315.18- Acceptance

Where tesis cammied out shows that the strengths specified have not been achieved, the layer shall be
rejected, in which case the layer shall be reworkad and made goed fn the case of a lime stabilized

layer.
315.4- MEASUREMENT AND PAYMENT

This tem will be measured as the number of cubic metres of materal complete in place, and
accepted. Measurement wil! be based on the cross section area of the stabilized layer shown in the
Drawings and the actual length measured horizontally along the centre line of the surface of the road.
Lime will be measured as the number of kilograms of material either as the aciual quantities used or
as the quantity calcuiated from the specified mix proportions expressed as kilograms per cubic meter
of compacted, finished |ayer, whichever is the less. Any lime used in excess of the specified mix
prepartions, whether ysed in order fo obtain the specified strength or for any other reason wil! he
provided by the Contractor at his own expense and will not be included in the measured quantities for
payment. Test seclions shall be measured for payment, but thelr remaval, if reguired, shall be
regarded as incidental te the work and shall not be paid for.

This work measured as provided above shall be paid for at the Contract unit prices for chemically
stabilized subbase as detalled below. The payment shall be full compensation for furnishing all
materials complete in place including handling, placing, mixing, compacting and for all labour,
equipmers, tocls and incidentals necessary to complete the work.

315.6- PAY ITEMS

ITEM DESCRIPTION UNIT
315.001 Chemically stabilized Sub-base thickness 150mm Cubic Meire
(Provislonal)
315.001 Mechanically stabjized Sub-base thickness 150mm { Cublc Metre
{Pravisional)
315.003 Lime (Provisional) Kitogram

The only chemical stabilisation provided for in the Contract is that of the lime stabilisation of
subbase matenial which would otherwise not meet the specifications. Prior to embarking on such
stabilisation procedures i is essential that the Engineer shall be satisfied that other alternatives are
not practicably available at lower cost o the Employer. Accordingly, the Contractor shall obtain the
Engineer’'s pricr approval before engaging in chemical stabilisation.

Mechanicel stabilisation consists of the improvement of the strength and grading of granular
material by the addition of particle size fractions which would reduce the amount of voids in
naturally occurring or initially manufactured material in order that such materal shall meet the
specification for the particular requirement for which that material is to be utilised.
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DIVISION 400
BITUMINOUS PAVEMENTS

SECTION 401 HOT- MIX ASPHALT BASE, WEARING, AND PATCHING
AND LEVELING COURSES

401.1 - DESCRIPTION:

This work shall consist of laying one or more courses of hot-mix asphalt (HMA), mixed
mechanically in a plant, composed of aggregate and asphalt material, with or without
reclaimed material, on a prepared foundation in accordance with these Specifications. The
material Is to be taid in reasonable close conformity with the lines, grades, weights or depths,
and cross sections shown on the Drawings and/or as nstructed by the Engineer, The use of
any reclaimed material will be at the sole discretion of the Engineer,

The work will be accepted in line with the applicable requiremants of these Specifications.
401.2 - MATERIALS:

The materials shall conform to the requirements of the following Sub-Sections of Division
700

Material Sub-Section

Performance Grade Binders: 705.5

Penetration Grade Binders: 706.6

Coarse Aggregate: 703.1 through 703.3

Fine Aggregate; 702.3

Mineral Filler: 702.4
CONSTRUCTION METHQDS

401.3 - GENERAL:

The Contractor's proposed work methods shall be submitted to the Enginear for review and
approval prior to the start of work. This review may require modification of the propased
methods to provide the desired end product. All eguipment, too’s, machinery, and plant shall
be maintained in a satisfactory working condition.

401 .4 - COMPOSITION OF MIXTURES:

401.4.1 - General:

The aggregate for use in the designated mixture shall consist of a mixture of aggregate
icoarse, fine, reclalmed material (if approved) or mixtura thereof] and mineral filler if required.

It shail be the responsibiiity of the Contractor to determine, and gain the Engineer's approval,
for the percentage of reclaimed material, if any, to be used in the mix. The amount ang grade
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of virgin PG Binder to be used in the RAP designs shail be determined in accordance with
Materials Procedure AASHTOQ T170-00.

401.4.2 - Plant Mix Formula;

The HMA shall be designed in accordance with Asphalt Instiiute Manual Series MS-2
Marshall Method. Reference shall also be made to Qverseas Road Note 19, TRL Limited,
UK, for guidance. The Contractor shail submit, ta the Engineer for his approval, a proposed
Plant Mix Fermula {PMF) for each combination of aggregate and asphalt material for each
type of HMA to be preduced. The PMF gradations shail e within the tolerances set forth in
Table 401.4.2. If the PMF requires revision, it will be returned to the designer for correction
and re-submission.

Each submission shall contain the foltowing:
i) Identification of the sowrce and type of materials vsed in the design.

iy The aggregate blend percentages and the percentage for each sieve fractian
of blended aggregate considered the desirable target for that fraction.

i) The percentage of asphalt binder representing the optimum asphalt content for
the PMF submitted, which is to be considered the desirable target percentage.

v} The temperature of the completed mixture at the plant, shali be within £ 10 °C
of the median mix temperature established by the design femperature-
viscosity chart or as recommended by the asphalt supplier.

v) The ratic {calculated to the nearest one-tenth percent) of the Fines to Asphalt
(FA). The ratio is gefined as the percentage of aggregate passing the 75 pm
(No. 200) sieve, divided by the percentage of asphalt content caiculated at the
percentage optimum asphalt content of the design.

If it becomes necessary to change aggregate sources, a new PMF shall be daveloped and
submitied for approval. Should the PG Binder source be changed on a mix design, the plant
technfeian shall prepare a set of Marshall test specimens and two maximum specific gravity
lest specimens with the new binder at the optimum asphalt content. If the percent air voids
and percent voids-filled-with-asphalt remains within the tolerance limits of AASHTO T185,
T167 and the voids-in-mineral-aggregate, stability, and flow values meet the minimum
requirements, then the binder from the new source may be used without redeslgning. The
results of this testing shall be sent to the Engineer, The mix with the new binder shall then be
required to go through a new mix varification process as described in Section 401.6.2.

At no time shall different grades or sources of PG Binders be mixed together in the same
storage tank. When it is necessary to switch to a new binder grade. or binder of the same
grade from a cifferent source, the tank shall be drawn down as far as possible, nermally to
the top of heating coils, before refilling with the new binder. The new binder shall be
circulated thoroughly before restarting production.

Table 401.4.2 as referred to in Sub-Section 401.4.2 of the Technical Specifications shall be
as follows:
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TABLE 401.4.2

AGGREGATE GRADATION FOR ASPHALT CONCRETE

Asphalt Concrate Asphalt Concrete Binder
Sieve Size (mm) Wearing Course Course
Percentage by Waight Passing Sieve
28 100 100
20 100 90 - 100
14 90 — 100 -
10 59 -94 56 -82
5 38 -69 35 - 58
236 25—48 2%~ 38
1.18 20-40 15 - 32
0.8 15— 32 10-26
0.3 10-23 6-20
0.15 415 3-13
0.0V5 3-12 1-7

MiX PROPERTIES FOR ASPHALT CONCRETE
Percent asphalt conient by

weiaht of tatal mix 42-65 35-55
Asphalt grade 80/70 6O/70
Minimum Marshall Stability,

75 blows each end of 8.0 8.0
specimen (kN at 80°C)
Flow value {mm) 2-4 24
Voids in total mix (VIM) (%) 3~5 4--8
Min.  woids i mineral
aggregate (%) VIM 4% 13 13

VIM 5% - 14
Filler/bitumen ratio 0510158 Dbto1.5

Page 3 of 33




Construction Cocument

401.5.1 - Test Methods:
MP 700.00.08 - Aggregate Sampling Procedures

AASHTO T11 - Materials Finer than No. 200 (75 pm) Sieva in Minera! Aggregates by
Washing

AASHTO T27 - Sieve Analysis of Fine and Coarse Aggregates

AASHTO T3G - Mechanical Analysis of Extracted Aggregate

AASHTO T164- Quantitative Extraction of Bitumen from Bituminous Paving Mixtures
AASHTQ T165 - Effect of Waler on Cohesion of Compacted Bituminous Mixtures
AASHTQ T186- Butk Specific Gravity of Compacted Bituminous Mixtures

AASHTO T167 — Compressive Strength of Bituminaus Materisls

AASHTO T168 - Sampling Hot-Mix Asphalt

AASHTO T208 - Theoretical Maximum Specific Gravity of Bituminous Paving Mixtures

AASHTO T230 — Determining degree of pavement compaction of bituminous aggregate
mixturas.

AASHTO T245- Resistance fe Plastic Fiow of Bituminous Mixtures Using
Marshall Apparatus

AASHTO T269 - Percant Air Veids in Compacted Dense and
Open Bituminous Paving Mixtures

AASHTO T275 — Bulk specific gravity of compacted bituminous mixtures using paraffin
coated specimens.

AASHTO T287 - Asphalt Content of Bituminous Mixtures by the Nuciear Method
AASHTO TPS3 - Asphalt Content of HMA by the Ignition Method

ASTM D1559 - Resistance to Plastic Flow of Bituminous Mixtures Using
Marshall Apparatus (For Base-l HMA only)

ASTM D2950 - Test Method for Density of Bituminous Concrete by Nuclear Method

401.6 - CONTRACTOR'S QUALITY CONTROL:

4141.6.1 - Techniclan Requirements and Quallty Control Plans:

Quality control of HMA, is the responsibility of the Contractor, The Contractor shall maintain

equipment and qualified personnel including at least one certified HMA Technician st each
plant. The technician shall be in charge of all plant quality control activities such as mix
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proportioning and adjustment and all sampling and testing activities necessary to maintain the
various properties of HMA within the limits of the Specification. A cerfified HMA Inspector may
handle sampling and testing activities under the supervision of the plant technician.

The Confraclor shail maintain equipment and qualified personnel including at least one
cerlified Gompaction Technician at sach project. A cerlified Compaction Technician shall
perform ail testing necessary to assure compaction of the HMA meets Specification
requirements. The Centractor, or Contractor-Praducer, shal! design a workable quality contral
plan, detaiing the type and frequency of sampling, and testing deemed necessary to
measure and contrel the magnitude of the various properties of the HMA governad by thesa
Specifications. This plan shall be submitted to the Engineer for review prier to production of
material under this Specification.

401.6.2 - Plant Mix Fermula Field Vearificatlon:

Once a Plant Mix Formula has been established and approved the Confractor shall carry out
a plant production trial and a laying trial to satisfactorily demenstrate the ability to produce the
mix in compliance with the design and the Specification and to demonstrate methods and
compliance with pavement construction reguirements in accordance with the Spacification
and drawings. A minimum plant triaf shall comprise three batches and a minimum laying trial
shall comptise a singie width mat fength not less than 100m. The cost of the tial or trials shall
be borne by the Contractor.

401.6.3 - Quality Control Testing Requirements:

After the PMF field verification has been successfully completed, sampling frequency and
requirements for quality control testing shall be as set forth in AASHTO T230.

If the Engineer determines that a mix cannot ba consistently produced within the tolerance
iimits of the specified design properties, approval of the mix may be revoked and the
Contractor wili be required to provide a new mix design.

4{1.6.4 - Plant Production Tolerances

After the Plant Mix Formula has been sstablished and approved all mixes furnished shatl
tonform thereto within the following tolerances:

REQUIREMENT BINDER & WEARING CQURSE

Aggregate filler grading:

Retained on 10mm & larger sieves 1 5%
Passing 5mm to 0.15mm sieves t 3%
Passing 0.075mm sieve 1 1.5%
Binder content + 0.3%
Temperature of mix at discharge +10°C
Page 5 of 33
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401.7 - ACCEPTANCE TESTING:
Acceptance testing of HMA is the responsibility of the Engineer.
401.7.1 - Surfece Tolerance:

The Enginear using Bump integrator will determine the smoothness of the riding surface over
a minimum length of two lots of 340m. Equipment required to determine the smoothness of
the riding surface shall be provided by the Contractor

The smoothness testing will generally be accomplished within 30 days after the project is
complets,

The pavement will be divided into sampling areas of cne-tenth (0.1) Jane kilemmetre each.

Each area shail exhibit a smoothness measurement, expressed In international Roughness
index of values betwean 1.5-2.3 m/Km.

When compaction is completed on the coursa, it shall present a uniform surface, irue line and
grade, conforming to the cross section shown on the Drawings. When tested with a
straightedge, approximately three (3) metres in length, and a template of the specified
dimensions, the finlshed base course shall not show a deviation greater than 8mm and the
finished wearing course shall not show a deviation from the required surface greater than 5
mm,

The Contracter shall provide the straightedge and template for checking the surfaces, and an
employee to use them under the direction of the Engineer. Any iregularity of the surface
exceeding the imits specified shall be comrected. Loosening the mixture and adding new
material shall correct depressions occurring after the initial rolling. High places shall be
corrected by removing excess material.

Areas of completed courses found to be defective shall be removed and replaced with
approved mixtures laid in accordance with these Specifications, and no additional
compensation will be allowed for materials used or work inveived in replacing defective areas.

401.7.2 - Compaction:

Acceptance testing for compaction shall be performed in accordance with the area-by area
method described in 401.7.2.1 based on the lift thickness given below. YWhen HMA is placed
in areas that require a non-uniform thickness or is tapered to a thin edge the Engineer shall
determine the method of acceptance testing.

401.7.2.1 - Area-by-Area Testing:

Randormly located nuclear density tests to ASTM D2850 will be performed in accardance with
the area-by area test procedure described in Contractor's approved Quality Cantrol Plan. The
pavement shall be divided into areas not exceeding 300 metres of paving lane. A randomly
located density test shall be conducted In each area. The density shall be within the range of
92.0 to 96.0% of the theoretical maximum density of the approved mix design (AASHTO
T209) or the maximum density established under 401.6.2, Plant Mix Formula Field
Verification, If the density is outside the rangas, an additional five tests shall be conducted for
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the area and the average of all ten tests shall be used to jutge acceptance of the area in
accordante with Table 401.13.3,

Acceptance testing is not reguired on areas in which a full-size roller is restricted from
propefdy compacting the mat These areas shall be compacted to the satisfaction of the
Engineer.

401.7.3 - Thickness:

When a uniform thickness of 75mm or more is specified, excluding resurfacing, cores shail be
taken to verify the thickness of the compacted pavement. The Contractor shall be responsible
for making good the cora holes with asphattic (bituminous) matertal meeting the specifications
for the layer cored. For thicknesses less than 75 mm the layer thicknesses shall be checked
non-destructively by survey level and string-line methodology.

Cores will be taken at the direction of the Engineer at random lgcations. The sampling
frequency shall be approximately five cores per 800 metras of fwo-lane construction

The Engineer may also elect to take additional cores when needed to resolve problems
related to pavement thickness.

The thicknesas shall be considered acceptable if it falls within the ranges given in the following
table.

Wearing Course 1 4mm
Binder Course z Bmm

The Contractor shall be responsible for making good the core holes with asphaitic
{bituminous) material meeting the specifications for the layer cored.

For thicknesses less than 75 mm the Jayer thicknesses shall be checked non-destructively by
survey level and string-line methodology.

401.8 - WEATHER RESTRICTIONS:

HMA shall only be placed when the surface is dry and the weather conditions are such that
proper handling, finishing, and compaction can be accomplished.

401.9 - EQUIPMENT:

401.9.1 - Plant;

All Plant producing HMA shall provide documented evidence of compliance with current
requirements of tha Central Environmenta! Authority (CEA) Regulations.

All plants shall meet the requirements set forth in AASHTO M156.
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401.9.2 - Dust Collector;

An efficient dust collecting system shail be provided to prevent the loss of fine materal. The
material collacted may be returned to the mixture at a uniform rate or discarded.

401.9.3 - Truck Scales:

Truck scales shall be provided at each Plant, except that truck scales are not required at
properly calibrated automatic batching piant facilities which are equipped with digital printout
equipment, and which load the trucks directly from the mixer or weigh hopper in a surge or
storage kin,

The Ceontractor shal! provide a weigh parson. The weigh perscn shall certify that the weight of
the HMA, as determined either by the truck scales or from the digital printout of the batch
welghts, is comect.

Each truck shall be weighed empty prior to¢ each load, except at automatic batch plants
approved to operate without truck scales.

All truck scales shall be mounted on solid foundations, which will insure them remaining
plurnt and level,

Approval and sealing of scales shall be conducted at the frequency determined by the
Engineer, and when the plant is moved, or upon the request of the Engineer. The Engineer
shall be notified of any scale malfunctions when material is baing furnished to the Project.

A digital recorder shall be required on all fruck scales. The digital recorder shall produce a
printed record of the gross, tare and net weights, and the time, date, truck identification, and
project number. Provision shalf be made for constant zero compensation and further
provision shall be made so that the scales may not be manually manipulated during the
printing process. The system shall be interiocked so as to allow printing only when the scale
has come to rest. In case of breakdown of the automatic equipment, the Enginear may permit
manual cperation for a reasonabie time, normally not to exceed 48 hours, while the
equipmert is being repaired.

The scales shall be of sufficient size and capagity to weigh the loaded trucks that are used for
delivery of HMA from the plant.

401.9.4 - Test Weights:

As part of its standard equipment, each plant which, proportions aggregate by weight shall
provide a minimum of ten 22.68 kg test weights for the purpose of maintaining the continued
accuracy of weighing equipment. Plant which proportion asphalt material by weight shall
furnish, in addition to the above, one 2.268 kg test weight.

401.9.5 - Surge and Storage Bins:

During the normal daily operation of the plant, HMA may be stored in a surge or storage bin
for a maximum of 12 hours, provided the bin has received prior avaluation and acceptance

through the inspection by the Engineer. The temperature of the material at ime of placement
and compaction shall be sufficient to propery perform these activities.
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Langer silo storage timas, up to 24 hours, may be permitted for dense graded HMA if the
storgge silo I3 insulated andior heated to assure that the proper mix temperature is
maintained. The gates at the bottom of the sicrage silo shall be adequately heated and
sealed when the HMA is held for the extended period of time. An inett gas system may be
used fo purge the silo of oxygen tc prevent oxldation of the asphalt. The HMA delivered from
the storage silo shall mest 2fl of the Specification requiremants.

When HMA is stored for the extended time period it shall not be used until the temperature
has been checked and the HMA has been visually inspected for hardening of the mix and
stripping of the asphalt from the aggregate. Approval of the extended storage time may be
revoked if i s determined through inspection andfor testing that the extended storage is
having a detrimental effect on the HMA.

Loading of trucks through the storage bin will only be permitted when a minimum 28 tonne
buffer of material is being maintained or an amount as recommended by the bin
manufacturer. Means shall be provided for Inading the trucks directly from the mixer when the
storage bin is not in operation.

401.9.6 - Inspection of Equipment and Plant Operatlons:

The Engineer shall have access to the plant to assure the adequacy of the equipment in use,
to inspect the conditions and operation of the plant, to verify weights, to verify the proportion
and character of materials, and to determine if specified temperatures are belng maintained
in the preparation of the mixture.

401.9.7 - Trucks for Transporting Mixture:

To avoid stop-start operations of the Hotmix paver sufficient trucks must be available to avoid
paver stoppages.

The inside surfaces of trucks shall be thinly coated with a soapy water or a mixture with not
more than ten percent [ubricating ofl. The use of diesel fuel, kerosene, or similar sclvent-
based products, which can dissclve the asphait film from the aggregate particles, will not be
permitted. Any commercial release agent, which can be certified as harmiess to the mix may
be used, however, the Engineer reserves the right to restrict any release agent that is shown
10 Cause prodtems with the mix. In the case of mixtures composed of PG Binders, which
contain polymer modification, truck surfaces should be coated with a release agent
recommended by the binder supplier. All excess coating material shall be removed from the
truck bed prior to loading the HMA.

All truck beds shall be insulated with approved material. Na trucks shall be used which cause
segregation of the materials, which show large oil leaks, or which cause undue delays in
delivery of material. All trucks shall be provided with a waterproof cover and a hole in the
body in order to conveniently checking the temperature of the load. Covers shall be
suspended slightly above the mixture, extend over the sides of the truck be sectirely fastened
to eliminate air infiltration and to prevent water from coming in contact with the mixture.

401.9.8 - Laboratory:

A testing facility or laboratory, as described in Division 100 of these Specifications, proximity
shall be placed in close of the HMA plant. Plant operations must be visibie from within the
{aboratory.
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401.9.9 - Bpreading Equipment:

Spreading equipment shall be self-contained and of sufficient size, power and stability to
receive, distribute and strike-off the asphalt mixture at rates and widths commensurate with
the typical sections and other details shown on the plans. The spreading equipment shall be
provided with an activated screed or strike-off assembly eguipped to be heated. Approval of
spreading equipment by the Engineer will be based on the demonstrated capahility of the
equipment to place the mixture to the required cross-section, profile and alignment in an
acceptable, finished condition ready for compaction. Specialized equipment or hand methods
appraved by the Engineer may be empioyed to spread the asphalt mixture where the use of
standard full scale spreading equipment is impractical due to the size or irregularity of the
area to be paved.

Paving machines shall be equipped with mechanical or automatic grade and slope controls.
The use of automatic grade and slope controls with a travelling straight edge shall be
required only when specified on the Drawings or in the Propesal. Both the grade and slope
controls shall be in working order at all times. In the event of failure of the automatic controls,
the Contractor will be permitied to finish the day’'s work using manual controls but will not be
dllowed to resume work the following day until the grade and slope controls are in proper
working orcer.

401.9.10 - Compaction Equipment:

Seif-propelled steel-wheelad, pneumatic tired andfor vibratory rollers may perform
compaction. Hand held rollers or vibrating plates might be used in smail inaccessible areas if
approved by the Engineer. Prior te tse on any project the roller shall be inspected to see that
it is in good mechanical condition. The total weight, weight per metre of width (steel-wheelad),
and average ground contact pressure (pneumatic-tired) shall be documented.

401.10 - PAVING OPERATIONS:

401.10.1 - Cleaning and Sweeping:

Immediately prior {¢ the arrival of the paving mixture, the existing base or surface shall be
thoroughly cleaned by the use of tools and equipment as may be required to remave all mud,
dirt, dust, and other caked or loose rmaterial foreign to the type of treatment or surface being
placed. The cleaning shall be done to a minimum width of zero point five (0.5) metres on
each side beyond the width of the surface being placed.

401.10.2 — Patching, Levelling, and Scratch Courses:

401.10.2.1 - Patching and Levelling:

A tack coat shail be applied to the existing pavement prior to placging patching and levelling.
Patching and levelling shall be placed at various locations throughout the projert to remove
irreqularities in the existing pavement such as dips, or to raise the outside edge of the
existing pavement to provide a uniform template prior to paving.

Compaction of patching and ieveling shall be performed with three-wheel {steel) or
pneumatic tire rollers.
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401.10.2.2 - Scratch Coursa:
A tack coat shall be applied to the existing pavement prior to placing a scratch course.

The scratch course shall be placed to the limits designated on the plans. Scratch course can
ke placed with a paving maching ¢r grader with shoes, Tha paving machine scread or grader
blade shall be set to drag on the high areas of the existing pavemeant only depositing material
in ruts and other depressions, The wearing course or at least one lift of hase course should
be placed over the scratch course pror to maintaining traffic in the lane where the scratch
course has been placed. All repairs to a scratch course due o traffic damage shali be at the
Contracior's expense.

Compaction of a scratch course shall be performed with a three-wheel {stegf) or preumatic
tire roller.

401.10.3 - Spreading and Finlshing:

Before spreading any materal, the contact surfaces of curbs, gutters, manholes and of
adjacent Portland cement concrete pavement edges shall be painted or sealed with asphalt
material. Exact edge of pavement, except on concrete, shall be established by a string or
chalk line for a distance of not less than 150 metlres shead of the spreading cperation.

For mixes produced with unmodified asphalts the temperature of the mixture at the time of
placement shall be within the temperature requiremenis of the PMF. The PMF temperature
range shall be within the master temperature range of 121°C and 170 *C. The mix
temperature shall be monitored by inserting a dial type thermometer inte the mix through the
hele in the truck bed.

The temperature of the completed mix, when measured at the plant, shall be within the
tolerance as established by the PMF. The first load, which demonstrates temperstures
outsicie of that range, may be accepted provided that the temperature is still within the master
temperature range. However, no additional loads of material shall be run out of the plant unti
necessary steps are taken to re-establish the temperature of the mix within the plant
folerance. When measured at the project site, the temperature of the mix shall be within the
telerance established by the PMF. The first truckload of material, which demonstrates
temperatures outside of that range, or any trucks in transit at that time, may be accepted
provided temperatlres are within the master temperature range. However, the plant shall
immediately be notified that no additional loads of materiai are to be dispatched until
necessary action is taken to re-establish temperature within PMF specification limits.

The temperature of each trucklcad of materiat shall be monitored for compliance and the
Engineer may reject any truckload of material, which exceeds this maximum temparature.
Mixes produced with asphalts that cantain modifiers for high or low temperature performance
enhancement shall meet the temperature requirements recommended by the asphalt supplier
which will ba referenced on the FMF.
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401.10.4 - Rolling Procedure:

Shoulders, ramps, ar similer greas shail be compacted in the same method as the maintine.

During rolling, rotier wheeis shall ke kept moist with oniy enough water to avoid picking up
material. Fual oil on roller whesls or pneumatic tires is not atlowed. Rollers shall move at a
slow but uniform speaed with the drive rall or wheels nearest the paver.

If reliing causes material displacement, the affected area shall be loosened at once with lutes
or rakes and resforad to their original grade with locose material before being re-rolled. Heayy
equipment, including rollers, should not be permiited to stand on the finished surface before i
has thoroughly cooled or set.

Mat temperature shall he measured using a non-contact infrared thermometer. The required
density shall be cbtained prior o the mat temperature reaching 80 "C. The Contractor shall
be allowed to lower this temperatura to 74 °C If they can demonstrate during the first day of
placement of each #ift on each project that additional densification c¢an be achieved without
causing any pavement distress,

401.10.5 - Joints:

The longitudinal joint in any layer shall offset that in the layer immediately below by
approximately 150mm; however, the jaint in the top layer shall be at the centreline of the
pavement if the roadway comprises two lanes of the width, or at lane lines if the roadway is
more than two lanes tn width. The transverse joint in any layer shall offset that in the layer
immediately below by approximately 1,800mm.

Joints between the existing and new HMA pavement shall be "hesled in" to the existing
surface at the beginning and at the end of the project and at all other locations where the new
pavement tarminates against an existing HMA pavement. These joints as well as the
transverse joints between one days production and the next shall be carefully constructed
and shall be formed by cutting back into the existing section to expose the full depth of the
course. All joints shall be squarad up to the fuil vertical depth of the course to be placed, and

a tack coat of asphalt material shall be applied if called for by the Engineer. Transporting
back sufficient hot material to fili any space left uncovered by the paver shall form Joints

adiacent to curbs, gutters, or adjoining pavement. The joint shall be set up with utes to 2
sufficient height to receive the full compactive effori from the rollers. After ralling, joints shall
he at the same elevation as the adjacent lanes or sections and shall be free from ridges or
depressions.

The use of side beams to form jeints shall be to the approval of the Engineer.

Transverse jeints shall be checked for smoothness with a three (3} metre straight edge
provided by the Contractor. All surface imegularities shall be comrected prior to proceeding
with paving operations.

401.11 - PROTECTION OF PAVEMENT AND TRAFFIC CONTROL:

The Contractor shall be responsible for the protection of HMA surfaces from damage by their

equipment and perscnnel. When the construction of HMA surfaces is undertaken on projects
tinder public traffic and the read surface is 4.9 metres wide or greater ard the ADT is 400 or

A

Page 12 of 33



Construction Docurmnent

greater, the Coniractor shall place No Passing Signs and Interim Pavement Markings to
defineate the centreline or fane line of the roadway as required herein. The Contractor shali
be responsible for maintaining both signs and markings until such time as tha permanant
markings are placed or thifly calendar days after completion of the final course whichever is
less. No saeparate payment will be made for mainrtenance of these items but shall be included
in the applicable pay items for initial installation, All Interim Markings shall be in conformance
with the Sri Lanka Manual on Traffic Contred Devices - Part [, and shall be installed by the
end of the workday by placing the markings as the paving operation progresses within 300
metres of the paver. Interim Markings shall be Type LMiand LM2 pavement markings
meeting the requirements of 715.40.4.1. Payment of Interim Pavement Markings shall be
incidental to the 401 ltems. Removal of Interim Markings shail not be required batween lifts or
after piacement of the final markings.

401,11.1 - Interim Traffic Control for Two-Lane, Two-Way Roadways:

Priar to any work, which will cover the centreline, the Contractor shall install 800mm x 750mm
‘DO NOT PASS" signs on permanent post at the beginning of each ne passing zone
throughout the length of tha project. These signs shall be placed at the beginning of each no
passing zone and shall be repeated every 750 metres as required.

Ne measurement or payment shall be made for any *Interim Traffic Control Devices”.

To delineate the centreline of the roadway, the Confractor shall install yellow Intefim

Pavement Markings measuring $00mm x 100mm along the centreline of the roadway on 6
metre centres.

401.11.1.1 - Temporary Pavement Markings with ADT of 3,000 or Greater:

The Interim Pavemant Markings described in Sub-Section 401.11.1 shall ke permitted only
for a period up to three calendar days after compietion of the final course. Within this time the
Contractor shall install ful! compliance centreline Temporary Pavement Markings (i.e. passing
and no passing zones delineated) in conformance with Sections 636 and 6§63.

Mo measuremerd or payment shall be made for "Temporary Pavement Marking Paint”.
41.11.2 - Intetim Traffic Controi for One-Way Multilane Roadways:

Cn all one-way multitane roadways, the Caontractor shall install white interim Pavement
Markings measuring 100mm x 1200mm along the lane line, Interim Pavement Markings shall
be placed on 12-meire centres.

401.11.2.1 - Temporary Pavement Markings:

Prior to the left lane being open to traffic, the Contractor shall install a 100mm yellow edge
line. These markings shall be in conformance with Sections 636 and 663. No measurement
or payment shall be made for "Temporary Pavement Marking Paint”.

401.11.3 - Interim Traffic Control for Two-Way Three-Lane Roadways:

Prior to any work which will cover the centreline and/or lane lines, the Contractor shall instail
800mm x 760mm "DO NOT PASS" signs on permanent past at the beginning of each no
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passing zone throughout the length of the project as required. "DO NOT PASS" signs in both
directions wil be reguired for centre left turn lanes. These signs shall be placed at the
beginning of each no passing zone and shall be repeated every 750 metres as required. The
Contractor shall maintain signs untit temporary or permanent markings are installed. No
measurement or payment shal be made for any “Interim Traffic Control Devices'.

The Contractor shall install Interim Pavement Markings measuring 100mm x 1200mm. Whers
truck climbing lanes exist, the centratine shall be marked with two paratlel yellow lines
separated by a 100mm space placed on 12 metre centres. Lane lines shall be marked with
white lines placed on 12-metre centres. Where centre right-turm lanes exist, the centre lane
shali be marked with two paraliel yeliow lines separated by 100mm space placed on 12 metre
centres on both sides of the centre tane.

401.11.3.1 - Tomporary Pavement Markings:

The |nterim Pavement Markings described in Section 401.11.3 shall be perrnittes only for a
period of up to three calendar days after completion of the final course. Within this tima the
Contractor shall install full compliance centreline and lane Fne Temporary Pavement
Markings in conformance with Sections 636 and 863.

No measurement or payment shall be made for "Temporary Pavement Marking Paint’.
401.11.4 - Intsrim Traffic Control for Two-Way Four-Lane and Five-Lane Roadways:

On all two-way four-lane and five-lane highways, the Contractor shali install Interim Pavement
Markings measuring 100mm x 1200mm along the lane line and centreling where required.
Centrelines shali be marked with two parallel yellow lines separated by a 100mm spaca
placed on 12-mefre centres. On five-{ane roadways these markings shall be ptaced on both
sides of the centre right-turn lane. Lane lines shall be marked with white lines placed at 12-
metre ceniras.

401.11.4.1 - Temporary Pavement Markings:

The Interim Pavement Markings described in Sub-Section 401.11.4 shail be permitted cniy
for a period of up to three catendar days after completion of the final course. Within this time

the Contractor shall instal! full compliance lane line and centratine or feft edge line Temporary
Pavement Markings in conformance with Sections 636 and 663

No measurement or payment shall be made for "Temporary Pavement Marking Paint”.
401.11.5 - Seasonal Temporary Markings:

Unless ctherwise described above, if it becomes necessary to open the roadway to traffic
whathaer on the bass or final course, for longer than 14 calendar days, the Contractor shall
install full compliance Temporary Pavement Markings conforming with Sections 636 and 663.
No measurement or payment shall be made for "Temporary Pavement Marking Paint”.

401.12 - METHOD OF MEASUREMENT:

The guantities of work completed, accepted, and incorporated into the completed work in
accordance with these Specifications will be measured in tonnes.
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Maasurement of "Hot-Mixed Asphalt Base Course, Hot-Mix Asphait Wearing Course, Hot Mix
Asphalt Shoulder Paving” or "Hot-Mix Asphalt Patching and Levelling Course” will be for
tonnes laid within tolerances contained in these Specifications and the dimensions indicated
on the Drawings andfor as designated by the Engineer.

The number of tonnes shall be determined by the total of the weights of and weigh slips for
gach vehicle load weighed on an approved standard scale or from digital printout slips from
an automatic batehing plant. Such slips or printouts are to be certified by the Contractor as
being correct, and countersigned as agreed to by an approved member af the Enginger's
staff.

Truck scales shall be provided hy the Contractor, except that truck scales are not required
where the material is weighed at an Engineer approved, property calibrated autematic
batching plant facilities, which are equipped with digital printout equipmant. The scales shall
be of sufficient size and capacity to weigh the heaviest loaded trucks that are used for
delivery of the material. Al such scales shall be checked and calibrated at intervais no
greater than 6 months.

All truck scales shall be mounted on sofid foundations, which will insure their remaining plumb
and level. All truck scales shall be inspected and sealed by the Department of Waeights and
Maasures or other appropriate agencies of Sri Lanka, prior to the Engineer approving such
scales,

The producer or Contractor shall provide a weigh person. The weigh person shall certify that
the weight of the material, as determined either by the truck scales or from the digital printout
of the weights, is correct.

Each truck shall be weighed empty prior to each foad, except at automatic batch plants
approved to operate without truck scaies. A digital recorder shall be required on all truck
scales, The digital recorder shall produce a printed record of the gross, tare and net weights,
and the tirna, date, truck identification and project number, Provision shall be made for
constant zero compensation and further pravision shall be made so that the scales may not
be manually manipulated during the printing process. The system shall be interlocked to allow
printing only when the scale has come to rest. In case of a breakdown of the automatic
equipment, the Engineer may permit manual operation for a reascenabie time, normally not 10
exceed 48 hours, while the equipment is being repaired.

Any patching or levelling mixture placed on a subbase or base course constructed in the
same Contract with HMA items shall be at the expense of the Contractor. No additional
compensation will be allowed for the material or any work incidental fo its placement.

I HMA is found not in compliance with the provisions of 401.6.3, production shall cease until
the Contractor demonstrates that the PMF can be met.

401.13 - BASIS OF PAYMENT:

The approved guantities will be paid for at the Contract unit prices for the pay items listed
below.

These prices and payment shali be full compensation for furnishing all the matertals and
doing all the work herein prescribed in a workmanlike and acceptable manner, inciuding all
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Iabaur, tools, equipment, field laboratory, supplies, and incidentals necegsary to complete the
work,

The conditioning, cleaning, and sweaping of the existing base or underlying surface shall be
consigered as part of the construction of the appropriate items Histad in 401.14, and no
addiional compensation will be allowed for "Cleaning and Sweeping”.

There will be no additional compensation for tack coat material used for minor {spot) areas to
be patched and levelled; the cost of this tack coat material will be included in the unit bid price
for the patching Pay item.

There will be no additional compensation for any [nterim or “"Temporary Traffic Control
Devices" or “Pavement Markings” in connection with this itern(s) of work.

401.13.1 - If the Engineer determines that a mix has not been consistently produced within

the tolerance limits of the specified design properties, approval of the mix may be revoked
and no payment will made to the Contractor for any areas so laid or for its removal.

4011.43.3 - When an area of HMA pavement does not meet the density requirements of
401.7.2, the price shall be adjusted as follows:
TABLE 401.13.3

ADJUSTMENT OF CONTRACT PRICE FOR PAVEMENT DENSITY NOT
WITHIN TOLERANCE OF DENSITY

Percent of Density Percent of Contract Prica to be Paid
92% to 96% 100%
1% Provided the air volds ratio is less 98%
than 8%
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401,14 - PAY ITEMS:

ITEM DESCRIPTION UNIT
401.001 II;Iqlngttﬁn:ii‘;tla’csph:anlt concrete binder coursa including bituminous Foring
Hat mix asphalt wearing course including bituminous
401.002 ratecia Tonne
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SECTION 402
HOT- MIX ASPHALT SKID RESISTANT PAVEMENT
402.1 - DESCRIPTION:

This work shall consist of constructing a Hot-Mix Asphat (HMA) wearing course in
accordance with the requirements of Section 401 with the following exceptions and additions:

402.2 - MATERIALS:

The coarse aggregate shall consist of gravel, slag, or other acceptable palish resistant
aggregate, ar combinations thereof, meeting the requirement of 703.1 through 703.3, except
as amended In this Section.

When stone or gravel is specified in the contract, the coarse aggregate shall consist of gravel
or other scceptable palish resistant aggregate, or combination thereof meeting the
requirements of 703.1 through 703.3, except as amended in this Section. When slag s
specified in the contract, the coarse aggregate shall be slag meeting the requirements of
703.3, except as amended in this Section.

The coarse aggregate or blends thereof shall have a minimum of 80 percent two-face
fracture, and, except for those carbonate rocks which may be designated as acceptable
polish resistant aggregate, the porticn obtained on the No.4 {(4.75 mm) sleve shall contain no
more than 135 percent carbonate particles. Acceptable dolomite may be used alone or as a
part of a coarse aggregate blend on roadways with an ADT of 10,000 or less. On roadways
exceading 10,000 ADT acceptable dolomite, may be used, only as a part of the coarse
aggregate blend, but shall not exceed 50% of that blend.

The total shale (determined by ASTM), and other lightweight deleterious materiat (determined
by ASTM C123) and friable particles (determined by ASTM C-142, AASHTO T112} shali not
exceed three percent. The total thin and elongated pieces shall not exceed five percent.
402.3 - FINE AGGREGATE:

Flne aggregate shall meet the requirements of 702.3.

The skid resistant paving mix shall be type designated on the plans.

402.5 - PAY ITEMS:

ITEM DESCRIPTION UNIT
402 001 Hot mix asphalt — skid resistant pavernent {Provisionat) Tonne
402 002 Bitumincus material for hot mix asphalt {Provisionaf) Tonne

Skigd resistant pavement

The construction of "skid resistant pavement” is 'provisional'. Accordingly it shail be the
Engineer's decision as to the focations where such pavement shall be provided in the Works.
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Skid resistant pavement shall conform to the requirements of Section 402 of the Technical
Specifications.

Notwithstanding the requirement of Sub-Section 4022, paragraph 4, tha asphalt mix
aggregate shail ba free of any deleterious matenal.

Sections 403 to 404 - Not Used
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406.1 - DESCRIPTION:

SECTION 405
SURFACE TREATMENTS

This work shall consist of the construction of a wearing course, composed of bituminous
material and aggregate, in one or more applications upon the completed and accepted base
course or existing surface, in accordance with these Specifications and in reasonably close
conformity with the lines, grades, depths, and cross sections shown on the Drawings andfor
established by the Engineer. The type of surface treatment will be indicated on the Drawings.

405.2 - MATERIALS:

The materials shall meet the requirements of the following Sub-Sections of Division 700:

Grading of Single Sized Aggregate for Seal Coat Treatment

Percentage Passing
Sieve Size Nominal Size
mm 20 mm 14 mm 10 mm & mm
28 100
20 85 -10¢ 100
14 0-25 85- 100 100
10 0-7 0-25 25- 100 100
8.3 0-7 0-20 85— 100
5 0-10
3.35 020
2.36 p-2 D-2 D-2 0-10
0.075 0-15 0-15 0-1% 0-1.5
Table 405.1 - Properties of 80/100 pen. Grade Bitumen
Volume
Prupﬂ.ft}f Tast method Min Max
Penetration at 25°C B5 2000 or ASTM D5-86 80 100
Softening Point *C BS 2000 47 55
Loss on heating for Shr at 183°C
{a) Loss by mass % 83 2000 0.5
{b) Drop in penetration % 20
Sohuility in trichloroethylene % by mass | BS 2000 or AASHTO T44 | 955
Flash point, Cleveland Open Cup °C AASHTO T48 232
Thin Film Oven Test AASHTOC T179
{a) Loss on heating % 1.0
{b) Penatration of residue, % of 50
original
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Unless otherwise directed by the Engineer, any of the above types or grades of biluminous
material may be used.

Washing of Aggregates

Where directed by the Engineer the aggregate shall be washed and dried to sliminate dust to
improve bonding.

The nominal aggregate sizes for surface dressing shail be 20mm and 10mm for the firet and
second seal respectively, The grading for each size shall be in accordance with Table 170.1.8
and Clause 1701.3 of RDA Specifications.
The bituminous material for both seals shall be penetration grade bitumen 80/100 conforming
to the above Table 405.1. The application temperature shall be 160°C to 175°C, unless
approved ctherwise by the Engineer.”

CONSTRUCTION METHODS
405.3 - WEATHER AND SEASONAL LIMITATIONS:
Weather and seasonat limitations shall be as specified in 401.8
405.4 - EQUIPMENT:
Equipment shall be as in the Contractor's Quality Assurance Plan, approved by the Engineer.
4015.5 - PREPARING AND REPAIRING EXISTING SURFACGE:
This work shall be as in the Contractor's Quality Assurance Plan, approved by the Engineer.
405.6 - CLEANING AND SWEEPING:
This work shall be 2s in the Contractor's Quality Assurance Plan, approved by the Engineer.
405.7 - AFPLICATION OF BITUMINOUS MATERIAL:

This operation shall be performed as specified In Section 401, except as modibed. The
bitumninous material shall be applied to the prepared surface at the rale specified agreed by
the Engineer.

Except when required to maintain traffic, surface treatment operations shall be done upon the
full width of the section.

New bases shall recelve a prime coat as specified in Section 409 and shall be allowed to
thoroughly cure hefore starting surface treatment cperations.

405.8 - APPLICATION OF AGGREGATE:
Immediately following each application of bituminous material, aggregate at the rate or rates

called for in 405,12 shall be spread with the spreader in such a manner that the entire area
being treated is uniformly covered. Trucks spreading aggregate shall be operated so that
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bituminous material will be covered before the wheels pass over it. Additienal aggregate shali
be spread If necessary, and hand spreading shall be done to covar areas inaccessible to the
spreading equipment. When directed by the Engineer, the aggregate shall be dried or
moistened as required,

405.9 - BROOMING AND ROLLING:

Immediately following spreading of each layer of aggregate, the entire surface of the
aggregate shail be broomed with a broom drag to insure uniform distribution of the aggregate.
As soon as the broom dragging operation is completed, the rolling operation shali begin and
continue until the aggregate s keyed inta tha bitumen. If sc ordered by the Engineer, rolling
shall be continued at proger intervals for several days. Any area that tends to ravel shall be
repaired and re-rolled. Rolling shall be parallel to the centreline and shall begin at the edges
of the treatment and progress teward the centre; on super elevated curves, rolling shalt begin
at the low edge of the curve and continue the entire width of the treatment, each trip uniformly
averlapping the preceding trip.

Rolling shall cease before the aggregate is crushed to any appreciable extent. Rollers shall
be the type and weight specified in 401.10.4. The number of rollers shall be sufficient to
obtain compaction to the satisfaction of the Engineer. Water, to prevent adhesion of the
biturninous material to the roller wheels, shall not be used in excessive amounts. The usa of
fuel oil, paraffin oll, and kerosene on rollers or other equipment, for the purpose of preventing
material from picking up or sticking, is prohibited.

Sufficient curing time between the first and second seal shall elapse before applying the
bituminous material for the second seal as agreed with the Engineer,

405.10 - JOINTS:

The longitudinal construction Joints between adjacent {anes shall be kept clean of material
foreign to the type of surface being treated. The joints shall be constructed without overlaps
or gaps between the materials. The transverse joint at the end of successive sections or
lanes shall be covered with paper to prevent overlapping of the bifuminous material.
Following ts use, the paper shall be removed and disposed of satisfactorily.

405.11 - PROTECTION COF PAVEMENT AND TRAFFIG CONTROL.

This work shall be done as prescribed in 409.8.

406.12 - SEQUENCE OF QPERATIONS AND QUANTITIES OF MATERIALS:

The rate of spread of both aggregates and bituminous material shall be determined in
accordance with TRL ORN 3 or as approved by the Engineer.

405,13 - METHOD OF MEASUREMENT:

The quantities of work executed will be measured as foliows:

The approved guantity of "Double bituminous surface treatment” shall be measured by the
square metra of the area complete in place and accepted.
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The approved quantity of “Patching & Levelling Aggregate” shall be measured by the tonne of
matertal complets in place and accepted.

The method of measurement of patching and levelling aggregate shall be calcuisted as
401,12 abave,

The weight of all surface moistura in the aggregate will be deducted from the pay quantity.

The quantity of "Bituminous Material” shail be the number of {litres) incorporated info the
completed work.

The quantity of "Cleaning and Sweeping” will be not be measured and paid for, but he
considered as a part of the surface treatment works.

No measurement or psyment will be made for any interim or temporary traffic control devices
of raad markings, will be mada in connection with this item(s) of work.

405.14 - BASIS OF PAYMENT:

The quantities, determined as provided above, will be paid for at the Contract unit prices bid
for the items lsted below, which prices and payments shall be full compensation for
fumishing all the materials and doing all the work prescribed in a workmanlike and acceptable
mannet. including all labour, tools, equipment supplies, and incidentals necessary to
complete the work.

There will be no additional compensation for any Interim or “Temporary Traffic Controt
Devices' or "Pavement Markings" in connection with this item(s) of work.

405.15 - PAY ITEM3:

ITEM DESCRIPTION UNIT
405.001 Double bituminous surface treatment (Provisional} | Square metre
405002 Patching and levelling aggregata (FProvisicnal) Tonne
405,003 Bituminous material (Provisional) Uitre
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Sections 406 to 407 — Not Used

SECTION 408
TACK COAT

408.1 - DESCRIPTION:

This work shall consist of preparing and treating an existing bituminous or concrete surface
with bituminous material, and cover aggregate when celled for on the Drawings, in
accordance with these Specifications and/or as may be instructed by the Engineer.

408.2 - MATERIALS:

Materials shall meet the requiremants of the fallowing Subsections of Division 700:

MATERIALS SUBSECTION KIND OR GRADATION
Coarse Aggregate 703.1-4 9or 10

Fine Aggregate 702.3

Asphalt Emulsion £5-1, 85-1h, CBAE
Primer, AEM-1

R5-1 or M5-1

*Cationic Emulsified Asphalt T05.11 CMS-1, CRS-1, C88-1,
Water 715.7 C85-2, or C58 1h

*May be used with aggregates other than gravel only if the aggregates asphalt combination
meats the requirements of ASTM D 1664 for the dry aggregate coating test.

tInless otherwise indicated on the Drawings andfor directed by the Engineer, any of the
above types or grades of bituminous material may be used.

CONSTRUCTION METHODS

408.3 - WEATHER RESTRICTIONS:

Tack coat shiall be applied only when the weather and existing surface are satisfactory to the
Enginger. When the surface temperature is 10°C or above, the asphalt material may be
asphalt emulsion or cutback asphalt.

408.4 - EQUIPMENT:

Equipment shall include a power broom and power blower, & broom drag, equipment for
heating bituminous material, a self-powered bituminous material pressure distributor, and an
aggregate spreader. Equipment shall also inciude scrapers, hand brooms, shovels, and cther
equipment as may be necessary to thoroughly clean the base or surface.

408.5 - PREPARING AND REPAIRING BASE OR EXISTING SURFACE:

No tack coat shall be applied until breaks, holes, depressions, and other irregularities in the
base or existing surface have been repaired and cured sufficiently to permit the fack coat to
be placed in a uniform application. Hand patching will be permitted where necessary.
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408.6 - CLEANING AND SWEEFING;
This werk shall be as in the Contractor's Quality Assurance Plan, approved by the Engineer.

408.7 - APPLICATION OF BITUMINOUS MATERIAL:
Except when required to maintain traffic, work shail be done on fhe full width of the section.

After the base or surface has been cleaned, and is in a dry condition, the bituminous material
shall be applied by means of a pressure distributor. The rate of application of bhiturinous
material shall be as specified in 408.11. Application temperatures cf the bituminous material
shall ba within the range specified in Division 700 for the particular material being used.
Asphalt emulsion, type $5-1 and SS-1h, and cationic emulsified asphalt types C55-1 and
(58-1h, shall be diluted by the addition of water when directed by the Engineer,

The tack cost shall not precede the work of placing the subsequent surface course ta such an
extent that the treated surface will be injured during the interim. No patching and levelling or
surfzce courses of any type shall be applied to the tacked surface until the Dituminous
materiaf is thoroughly cured and dry.

Tack coat shall not be applied over newly placed patching and levelling courses. Hawever, to
facilitate construction, minor (spot) areas that have been tacked, patched and levelled may be
re-tacked snd the quantity so used will be included for payment as part of the normal tack
coat operaticon only.

The intent of the two preceding sentences is:

(1) to provide one tack coat applicaton on the existing surface, although two
applications, one cver and one under, for minor {spot) paiching and levelling areas,
are permifted as indicated abave, and

{2) to limit payment for such operations to one application of the tack coat upon the
existing surface for the entire project.

The surfaces of sidewalks, curbs, other structures, and trees adjacent to the area being
treated shall be protected in such a manner as to prevent their being spattered or marred.
Material used for such protection shall be removed and disposed of in a satisfactory manner.
The distributor shall not be cleaned or discharged within the Aght-of-way, into borrow pits, or
50 25 1o poliute or Block water courses.

408.8 - APPLICATION OF COVER AGGREGATE:

When called for by contract documents or when directed by the Engineer, application of
bituminous material shall be followed immediately with an application of clegn dry aggregate
at the rate specified in 408.11. The aggregate shall be spread with spreaders. Immediately

after the application of aggregate, the entire surface shall be broomed with a broom drag in
order to |nsure uniform distribution of the aggregste.
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40B.9 - JOINTS:

This operation shall be performed as prescribed in 405.10.
408.10 - PROTECTION OF THE PAVEMENT AND TRAFFIC CONTROL:

The Contractor shall ba responsible for the protection of the surface against damage by their
equipment and personnal. Traffic shall not be permitted on any part of the work under
conhstruction umti the {reatment has cured sufficiently to prevent ravelling or picking up under
traffic. The applicable provisions of Section 636 shall apply for regulating traffic.

408.11 - SEQUENCE OF OPERATIONS AND QUANTITIES OF MATERIALS:

The sequence of operations and quantities of materials to be used shall be as specified
unless otherwise indicated on the Drawings or directed by the Engineer.

i Dry, clean and sweep as necessary and to Engineer's approval

(i} Where applying tack coat aggregate apply 0.9 to 1.4 litres per sg.m. of Dituminous
material or

(iiy  Where bituminous material is specified for use as tack coat, without tack coat
aggregate, apply a 'fog’ spray to the approval of the Engineer.

{ivy  Tack coat aggregate, where specified, to be spread at the rate of 5.5 1o 8.0 kg per

54.M.
408.12 - METHOD OF MEASUREMENT:
The quantities of work done will be determined as follows:

The quantity of "Tack Coat Aggregate® shatl be measured by the fonne of material complete
in place and accepted, calculated as for 401.12 above,

The guantity of "Bituminous Materal" for tack coat shall be the number of litres, prior to
difution in the field, approved for incorporated into the compieted work.

"Cleaning and Sweeping” will nat be measured but considered as part of the work items..

There will be no additional compensation for any Interim or “Temperary Traffic Contrel
Devices” or "Pavement Markings” in connection with this item(s) of work.

The Contract involves new construction on a totally new alignment. Hence, Prme Coats and
Tack coats will not require protection by the spreading of sandfaggregate over them.

Should the Contractor wish to run his site vehicles over a surface which has received prime
coat he shall first obtain the approval of the Engineer. Such approval, if granted, shall require
the Contractor to protect the primed surface by the spreading of sandfaggregate at a rate
which shall he determined by the Engineer. The costs of such protection shall be to the
account of the Contractor.

The purpese of the tack coat, when required, is to assist with adhesion between adjacent

pavement layers. In the circumstances of the Contract it is not envisaged that any spreading
of sandfaggregate over tack coats will be required or permittad. ]
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408.13 - BASIS OF PAYMENT:

The quantities, determined as provided above, will be paid for at the contract unit prices bid

for the pay items listed below.

These prices and paymants shall be full compensation for furnighing all the matertals and
daing al the work prescribed in & workman'ike and acceptable manner, including all labeour,
tools, equipment, supplies, and incidentals necessary to complete the work.

408.14 - PAY ITEMS:

ITEM DESCRIPTION UNIT
408.001 Tack coat Litre
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SECTION 409
PRIME COAT

409.1 - DESCRIPTION:

This work shall consist of preparing and treating an existing surface with ttuminous material,
and cover aggregate if required, in accordance with these Specifications and/for as instructed
by tha he Engineer.

408.2 - MATERIALS:

Matarials shall maat the requiraments of the following Sub-Sections of Division 700:

MATERIAL SUB-SECTION KIND OR GRADATION
Coarse Aggregate 703.1-4 Nes 9 or 10
Liquid Asphalt MC30, MCTO
Asphalt Emulsion 705.4

CBAE Primer or AEM-1,
5§51, or §5-1h Caticnic
Emuisifiad Asphalt 705,11

Uiniess otherwise directed by the Engineer, any of the above types or grades of bituminous
material may be used.

53-1, 55-1h, C§5-1 and CSS-1h may be diluted with water.
CONSTRUCTION METHODS
409.3 - WEATHER RESTRICTIONS:
Waather restrictions shall be as prescribed in 401.8.
409.4 - EQUIPMENT:
The equipment shall conform io the requirements specified in 408.4.
409.5 - PREPARATION OF SURFACE:
The surface to be primed shall be cleansed using tools and equipment, as may be required, in
such a manner as to thoroughly remove afl mud, dirt, dust, loose particles or any foreign
materials. The sweeping of the surface shall be just sufficient to expose the pattem of the
coarse aggregate. Cleaning and sweeping shall be dane for a minimum width of 300mm on

each side beyond the width of the surface being treated. Material cleaned from the surface
shall be removed and disposed of as directed by the Engineser.
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4096 - APPLICATION OF BITUMINOUS MATERIAL:

Except when required to maintain traffic, work shall be dane on the full width of the section.

Bituminous material shall be heated within the temperature limits specified in Division 700 for
the parficular type of material being used and shall be applied to the width of the section to be
primed by means of a pressure distributor in & uniform, continuous spread. The rate of
application of bituminous material shall be as specified in 409.8.

Care shall be taken that the application of bituminous material at the junctions of spreads is
not in axcess of the specified amount. Excess bituminous material shall ba squeegeed from
the surface. Skipped areas or deficiencies shall ke corrected. Building paper shall be placed
over the end of the previous applications, and the joining apphcation shall start on the building
paper. Building paper used shal! be removed and disposed of in a satisfactory manner.

When fraffic is to be maintained, one-way traffic will be permitted on the untreated portion of
the roadbed. As soon as the bituminous material has been absorbed by the surface and will
not pick up, traffic shall be transferred to the treated portion and the remaining width of the
section shall be primed. The quantities, rate of application, temperatures, and areas to be
treated shall be approved before application of the prime coat,

The surfaces of sidewalks, curbs, other structures, and trees adjacent to the area being
treated shall be protected In such a manner as to prevent their being spattered or marred.
The material used for such protection shall be removed and dispesed of in a salisfactory
manner. The distributer shall not be cleaned or discharged within the right-of-way, into bormrow
pits, ar 50 as to poliute or block water courses.

409.7 - APPLICATION OF COVER AGGREGATE:

Cover aggregate shali only be used only when indicated on the Drawings, required by the
Specifications, andfor instructed by the Engineer, or when needed to absorb excess
biuminous material or protect the primed surface from ftraffic. Spreading shall be
accomplished by aggregate spreaders in such a manner that the tires of the spreader at no
time contact the uncovered and newly applied bitumingus material.

If directed, the cover aggregate shall be moistened with water to eliminate or reduce the dust
coating of the aggregate. Moistening shall be done the day before the use of the aggregate.

Immediately after the cover aggregate is spread, any deficient areas shall be covered by
additional material. After the application of the cover aggregate, the surface where specified
shall be lightly broomed or otherwise maintained. Maintenance of the surface shall include
the distribution of cover aggragate over the surface to absorb any free bituminous material
and cover any area deficient in cover coat materfal. The maintenance shall be conducted so
as not to displace imbedded material. Excess material shall be swapt from the entire surface
by means of rotary brooms. The surface shall be swept at the time determined by the
Engineer.

409.8 - PROTECTION OF FPAVEMENT AND TRAFFIC CONTROL.:
The Contractor shall be responsible for the protection of the surface against damage by their
equipment and perscnnel. Traffic shall not be permitted on any part of the work under

construction untif the treatment has cured sufficiently to prevent ravelling or pickup under
traffic.
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409.9 - SEQUENCE OF OPERATIONS AND QUANTITIES OF MATERIALS:

The sequence of oparations and quantifies of materials o be used shall be as shown below,
unless otherwise indicated on the Drawings.

i Agply 0.5 to 1.5 tres per sq.m of bituminous material. The quantity shall be
determined by tial and approved by the Engineer,
ii Spread 4.0 cu.m per 100.0 sq.m of ‘cover aggregate’ with the grading band as

given below,
Sieve Size
Percentage Passing
mm pm
9.5 100
4.5 85 - 100
2.36 50-95
1.18 25 - 80
600 10 -40
300 0-15
150 0-5
75 D-2

409.10 - METHOD OF MEASUREMENT:
The quantities of work done will be determined as follows:

The quantity of "Prime Coat Aggregaie” shall be the number of tonnes of aggregate
incorporated in the completed and accepted work.

The number of tonnes of "Prime Coat Aggregate” shall be determinad as per 401.12 above.

The weight of all surface molsture in the aggregate will be deducted from the pay quantity.

The guantity of "Bituminous Material" for prima cosat shall be the approved number of litres
incorporated into the completed work.

"Cleaning and Sweeping” will not be measured and paid but considered as part of the works..

There will ba no additional compensation for any interim or “Temporary Traffic Contro!
Davices” or “Pavement Markings” in connection with this itern(s) of work.

The Contract involves new construction on a totally new alignment. Hence, Prime Coats and
Tack coats will not require protection by the spreading of sandfaggregate over them.

Should the Contractor wish to run his site vehicles over a surface which has received prime
coat he shall first obtain the approval of the Engineer. Such appraval, if granted, shall require
the Contractor to protect the primed surface by the spreading of sand/aggregate at a rate
which shall be determined by the Engineer. The costs of such protection shall be to the
account of the Contractor.
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The purpose of the tack coat, when required, is to assist with adhesion betwesan adjacent
pavement layers. In the circumstances of the Contract it is not envisaged that any spreading
of sand/aggregate over tack coats will be required or permitted.

409.11 - BASIS OF PAYMENT:

The quantities, determinad as provided above, will be paid for at fhe Contract unit prices bid
far the pay items listed below.

These prices and payments shali be full compensation for furnishing all the materials and
doing all the work preseribed in a workmanlike and acceptable manner, including ail iabour,
tools, equipment, supplies, and Incldentals necessary to complete the work.

409.12 - PAY ITEMS:

ITEM DESCRIPTION UNIT
409.001 Prime coat Litre
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Sections 410 to 414 — Not Used

SECTION 415
REMOVING EXISTING PAVEMENT SURFACE

416.1 - DESCRIPTION:

This wosk shall consist of preparing the existing pavement for the placement of additional
courses of pavement as shown on the plans.

4156.2 - CONSTRUCTION METHODS:

The equipment for removing the existing pavement shall be a power operated planing
machine or grinder. The equipment shall ba capable of accurataly establishing profiie grades
along each edge of the machine within plus or minus 6mm by referencing from the existing
pavement and able to maintain accurate depth of cit ard cross-siope.

The cuttings shall be expeditiously removed from the pavement behind the planing machine
or grinder. Stockpiling of material on the project site will net be permitted unless ctherwise
noted an the Plans or approved by the Engineer.

The machine shall have a control system providing for uniformiy varying the depth of cut
while the machine is in mation ta prevent cutting of or damage to drainage works, manholes
ar other appurtenances within the paved area.

‘rhe existing pavement shail be removed to the depth, width, grade and cross-section shown
on the plans or as otherwise directed by the Engineer. The manner of performing the work
shall be such that the pavement is not torn, gouged, shoved, broken ot otherwise injured and
such that the remaining pavement is suitable as a base for a bituminous concrete overlay, or
suitable as a riding surface.

The removed pavement material shall become the property of the Contractor.

Excess waste material resulting from the cperation shall be removed and gisposed of in a
manner approved by the Engineer.

At the end of each working day, all equipment shall be removed to a location where it does
not present a hazard to traffic, the pavement shal! be cleaned by sweeping or flushing.

If the ground area is opened to traffic the following shall apply; at the end of each working
gay, any transverse vertical face shall be sioped so as not to present a hazard to traffic and
any fongitudina! vertical face shall not exceed 50mm.

The work covered by Section 415 of the Technical Specifications shall consist of preparing
the existing pavement for the placement of new courses of pavement for connection between
local road relocations and existing roads pavements, and shall be as directed by the
Engineer. The unit of measurement for such pavement removal shall be the square metre as
provided for in the amendment to Sub-Section 415.5 by Bid Addendum No. 1. The average
denth for such pavement removal is expected to be of the order of 200 mm.
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In Item 415,001 on Page 13 of 44 of the Bills of Quantities the unit of measurement shall be
amended from "cu. m” 0 *sq. m'".

The removal of existing pavement in all other circumstances shall be measured as
“Unclassified Excavation® ]

415.3 - METHOD OF MEASUREMENT:

"Removing Existing Pavement Surface” shall be measured by the total number of square
metres planed or ground, without regard to the number of passes or to the thickness of the
material remowved.

The work covered by Section 415 of the Technical Specifications shall consist of preparing
the existing pavement for the placement of new courses of pavement for connection between
local road relocations and existing roads pavements, and shall be as directed by the
Engineer. The unit of measurement for such pavement remeval shall be the square metre as
provided for in the amendment to Sub-Section 415.5 by Bid Addendum No. 1. The average
depth for such pavement remaval 1s expected to be of the order of 200 mm.

In (fem 415.001 on Page 13 of 44 of the Bills of Quantities the unit of measurement shall be
amended from “cu. m" o “sq. m".

The removal of existing pavement in all other circumstances shall be measured as
“Unclassified Excavation®,

415.4 - BASIS OF PAYMENT:

The quantities, determined as provided apove, will be paid far at the contract unit prices bid
for the pay items listed below.

This price shall be full compensation for doing all the work prescribed in a workmanlike and
acceptable manner, for removing existing pavement and disposal of excess material including
all labour, tools, equipment, supplies, and incidentals necessary te comptete the wark for the
following confract itemn.

416.5 - PAY ITEM:

ITEM DESCRIPTION UNIT
415.001 Removing existing pavement surface Provisionai Sum
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