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SECTION 7 GENERAL SPECIFICATIONS
ABBREVIATIONS

Foreword
to
Section 7 — General Specifications

At present there are about 21,571 Km roads under RHD Road:Network comprises National Highways,
Regional Highways and District Roads. For the purpose of desig‘h of these roads generally follows RHD
Pavement Design Guide, April/2005 and AASHTO/1993 Design Specification. The axle load of vehicle
passing through these roads is closely related to pavement design. In this regard, Government of
Bangladesh has published a Gazette on May 05,2004 mentioning. maximum permissible weight limit for
front axle 5.5 MT at steering/single axle with 2 tyres and 10.0 MT at single rear, axle with 4 tyres e,
permissible total axle load for a heavy vehicle is maximum 15.5 MT. But field traffic survey shows that
hundreds of heavy vehicle exceeding this permissible load_limit. Consequently the road network is being

e

continued to damage before attaining its design life. ST

In this regard, Honorable Minister, Ministry~ of Communlcatlon wrote a Ietter to Chief Engineer, RHD on
October 26, 2009 to take necessary- steps in order to overcome thrs srtuatron Honorable Minister also
pointed out that the constructlon & ‘maintenance of roads based :on. the\emstrng RHD Technical
Specification is not satlsfactory So ‘he’ requested to make required amendment‘s/changes/developments
in this Specification to set.an lntematlonally acceptable Standard Specrf‘ catlon by the Technical experts of
RHD, Private expertlse and concern University Professors keeping in mind the overloaded traffic system,
changed traffic pattern: and cllmatlc consideration of the country etc. 1/, Ty ’», ,

In response of the Ietter ‘atechnically sound and high profile committee was formLed by RHD to review
RHD Technical Specuf catlon The 13t meeting of the committee was held on 16 June, 2010 After working
day and night, the commlttee brought many remarkable amendments/changes/developments in the
existing specifi ication. The Commrttee also added some new issues in Road Safety, Bridge Bearings,
Expansion Joints, Well /fpundatlon Integrity test etc. The Committee believes’ that jit will help a lot in
construction and malntenance of roads and hlghways under the purview of RHD. f, »

Considering the presence of significant number of excessively overloaded vehlcles in the traffic stream,
particularly on National Hrghways the members of the committee dlscussed t6 apply higher Vehicle
Damage Factor (VDF) in desrgn purpose Before design of any pavement, ‘studies like feasibility study,
axle load traffic survey, pattern-of traffi c growth rate of traffic, etc should b’e done very accurately.

Constructlon is a crucial part of sustarnable desrgn and development and the objective can easily be lost if
standards and specifications are not properly followed at thlg_:etage So attention must be given for proper
implementation of design, standards and specifi ications.

| wish to thank and commend all the members of the Committee‘who have devoted their time and energy
for the preparation of this important document, which will be a powerful tool in assisting RHD to fulfill its
role in the maintenance and construction of the National Road Network.

o\

MARCH 2011 gr. Shahabuddin

Chief Engineer

Roads and Highways Department
Sarak Bhaban , Ramna, Dhaka



Preface

I am delighted to know that the General Specifications, June 2016 for roads énd
bridges works of Roads and Highways Department is going to be publishéd after
incorporating some modifications and amendments. It is also good to mention here
that in this current edition the detalled | technical specifications for rigid pavement
is also included in Pavement, Works Dl\ﬁ;’?‘afﬁfof General Specifi ications of

RHD, June 2016.

I appreciate concemed\)RHD oﬁimals for puttmg up thelr sqger\é‘efforts to prepare

N\
the new edition of\bejral Speczf cations of RHD, Ju\;\vé/2016 J Hese technical
spec1ﬁcat10ns\"1 behéze will undergo further refinement based on’the lessons

Ebne Alam*Hasan ‘

Chief Engineer, (CC) \
Roads and Highways Department e
Sarak Bhaban
Tejgaon, Dhaka.
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SECTION 7 ) - GENERAL SPECIFICATIONS
ABBREVIATIONS

INTRODUCTION

1. The Standard Tender Documents consists of the following:

Section-1 : Instructions to Tenderers (ITT).
Section-2 : Tender Data Sheet (TDS).

Section-3 : General Conditions of Contract (GCC).
Section-4 : Particular Conditions of Contract (PCC).
Section-5 : Tender and Contract Forms.

Section-6 : Bill of Quantities (BOQ).

Section-7 : General Specifications.

Section-8 : Particular Specifications.

Section-9 : Drawings.

<

2. This Specification forms- Section-7 of the Roads and Highways Department's Standard Tender
Documents. It should be read |n conjunction with the other documents which are Section-1, 2, 3, 4, 5,
6,8 and 9. y

3. The Specification calls up specific test methods to be adopted in the execution of quality control of the
construction works, for example STP 4.3 for Standard Compaction of general earthwork embankment
fills, and these standard test procedures are fully detailed in the Standard Test Procedures (STP) of
the Bangladesh Road Research Laboratory, Mirpur, Dhaka.

4. This specification is spllt into Division 1 to 6, which are identified on the following pages. Each Division
is separated into specific sections with information on descriptions, specifications of materials,
construction methods, methods of measurement and payment items being given. The item numbers
included in section-7 -are reproduced for pricing the Bill of Quantities (BOQ) from Division-1 to 6 which
is considered to be part of the Tender Document.

5. The Contractor is required to comply fully with all aspects of this Speciﬁqati'on and should not assume
that constructional plant and equipment will be available from the Roads and Highways Department
and shall allow for obtaining constructional plant and equipment from other sources.

6. The Contractor is responsible for ensuring that the necessary tests and measurements are carried out
in order to ensure that the work complies with the Specifications. The Contractor shall give a
minimum of 24 hours notice in writing to the Engineer of each item of work to be covered or buried.
The contractor should make due allowance in his programme of work for all necessary testing of the
works in accordance with these Specifications and the Particular Specifications. Any work undertaken
not in accordance with these conditions may be rejected by the Engineer.

7. This Specification includes 2 (two) nos. new sections in Division-3 (Pavement Works) namely, 3.14 :
Dry Lean Cement Concrete and 3.15 : Cement Concrete Pavement for the construction of Rigid
Pavement.

8. The term "Engineer" in the Section-7 (General Specifications) bears the same meaning as of "Project
Manager" in other Sections of the Standard Tender Documents.

1|
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AASHTO American Aséociation of State Highway and Transportation Officials

ASTM American Society of Testing and Materials

BSTI Bangladesh Standards Testing Institute
BR Bangladesh Railways
REB Rural Electrification Board

BRRL Bangladesh Road Research Laboratory

BS British Standard

CBR California Bearing Ratio

HWL High Water Level

IP International Petroleum Society
JIS Japan Industrial Standard

LWL Low Water Level

MSL Mean Sea Level

PVC Polyvinyl Chloride

RHD Roads and Highways Department

ROW Right of Way

STP Standard Laboratory Test Procedures for Quality Control

Laboratories, BRRL

v
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SECTION 7 GENERAL SPECIFICATIONS
GENERAL AND SITE FACILITIES

DIVISION 1 - GENERAL AND SITE FACILITIES
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SECTION?7 : GENERAL SPECIFICATIONS
GENERAL AND SITE FACILITIES

1.1

1141

MAINTENANCE AND PROTECTION OF TRAFFIC

General

The Contractor shall at all times maintain the traffic flow along existing roads, rivers and canals
and take all necessary measures for the safety of traffic, pedestrians and workers. The Contractor
shall provide, erect, operate and maintain signs, markings, lights, barricades and traffic control
equipment in accordance with the Bangladesh Road Transport Authority’s Traffic Signs Manual,
unless otherwise directed by the Engineer. The Contractor shall provide and maintain all detours,
temporary roads, temporary bridges, necessary barricades, warning lights and signs as well as
other equipment at all hours during the day or night.

The Engineer’s approval of plan and section drawings of proposed detours, temporary roads and
temporary bridges shall be obtained by the Contractor before any work is commenced. Where the
work site takes up part of the road only, and the full width of the road can be restored for night time
traffic, the Engineer may give permission for control of the traffic through the works area by use of
flagmen or electronically controlled mobile traffic lights, without the need for construction of bypass
roads, but the Engineer’s approval will only be given if, and while, the Contractor demonstrates
that sufficient resources are applied and maintained for this purpose.

Where construction interferes with the existing roads, track and footpaths, other than as noted
above, provision shall be made to a similar standard that existed prior to the works for the free
movement of traffic and pedestrians. The Contractor shall take all necessary steps to avoid or
minimise delays and inconvenience to road users during the course of the works.

Notwithstanding the above any diversion of the National and Regional Highways shall comply to at
least the minimum standard stated as following:

- Minimum carriageway width of 7.3 metres.

- Minimum horizontal radius of 150 metres.

- Maximum gradient of 1 in 33.

- The construction shall be sufficient for the smooth uninterrupted passage of all traffic and have a
bituminous surface

Notwithstanding the above any diversion of Feeder Roads shall comply to at least the minimum
standard stated as following: :

- Minimum carriageway width of 5.50 metres.

- Minimum horizontal radius of 100 metres.

- Maximum gradient of 1 in 33. -
- All weather surfaces.

The Contractor shall supply all temporary signs, lights and other equipment, to the approval of the
Engineer, to ensure smooth and safe flows of traffic. Also the Contractor shall take all reasonable
precautions to prevent damage to vehicles from construction equipment or materials and shall be
responsible for any claims arising from such damage.

The Contractor shall in due time and at least seven days before any diversion, interruption or
impediment to traffic takes place, submit a detailed stage programme for the Engineer’s approval.
The programme shall show all arrangements necessary to ensure a smooth traffic flow. Upon
completion of the Works, all temporary roads, temporary bridges, barricades, signs and other
equipment shall be completely removed, unless otherwise approved in writing by the Engineer.
From the date of Commencement of the Contract to the date of the Completion or Partial
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Completion Certificate the Contractor shall also be responsible for maintenance of, and repair of

damage, to all existing features, constructions, structures, pavements etc. which come within the

limits of the site irrespective of the cause of the damage, unless that cause is determined to be an
accepted risk and the repairs are determined to be a compensatlon event.

If in the opinion of the Engineer the Contractor has failed to properly repair or maintain existing or
temporary construction, or provide sufficient or appropriate warning signs, lights, barricades etc. he
shall instruct the Contractor, in writing, to provide such signs as he considers appropriate for
protection of traffic, pedestrians, employees and the works. If the Contractor fails to respond within
the time given by the Engineer, the Engineer may suspend works which interfere with traffic until
such time as the Contractor provides sufficient signs etc. as the Engineer has directed, or the
Engineer may arrange to provide the required signs etc: at cost to the Contractor, these costs
being deducted from monies due to the Contractor under the Contract. These costs will include
any costs for missing or stolen items not returned to the Enguneer at the completion of works or
when replaced by the Contractor.

1.1.2 Measurement and Payment "\ | LTI

The construction and ultimate removal of all temporary constructlons as well as the provision of
barricades, signs and other equlpment shall be' pald for ata Iump sum price. This sum shall cover
all earthworks, temporary bndglng -and culverts, pavement and surfacmg materials, warning signs,
lights, control of traﬁ" iC mcludlng “single lane working, by day and by mght and all other items to
ensure the smooth and ‘safé flow of traffic. LN 4

74 2N
Where temporary brldgmg materials, such as Bailey Bridge components are supplied to the
Contractor, thése quI be 'delivered to the Site. The Contractor shall be’ responsrble for the care of
all materials supphed to him and shall bear all costs associated with repalr and replacement due to
damage and Ioss u

' \15 S ) , L)u

The mamtenance and repalr of existing and temporary constructions, and eqmpment provided for
the maintenance and’ protectlon of traffic flows shall be paid for at a daily rate: When the Engineer
issues an instruction -requiring the Contractor to provide; repairs,- malntenance or additional
temporary signs~lights, barricades or any other such feature, every day the Contractor fails to
comply with the instruction to the satisfaction of the Engineer, the day shall not be included for
payment and a corresponding pro rata deduction shall be made to the Lump 1Sum for establishment
of temporary constructaon and provision of signs etc. noted above. Th|s means that for every day
the Contractor fails to comply with the Engineer’s mstructlon there W|II¢be no payment made for
establishment and maintenance of temporary works.and signs for, the whole of the site.
_ NS \ //(\)
Additional fill material used for temporary diversions, outsrde the lines shown on the cross sections
and plans for the permanent works may be al allowed. to remam in place on completion of the Works,
provided it is trimmed to levels and slopes- approved in wntmg by the Engineer and all additional
costs such as extending drainage and for additional grassing to shoulders and side slopes are at
the cost of the Contractor.

Pay items shall be:

1/1/1  Provision, Construction and Removal, as applicable, of Lump Sum
Temporary Roads, Structures etc. and Equipment for the
Maintenance and Protection of Traffic. (Applicable deduction
for days of non-compliance with an Engineer’s direction for
additional traffic control requirements equals the Lump
Sum tendered divided by the construction period in days)
1/1/2 Maintain Temporary Structures and Equipment for Day
the Maintenance and Protection of Traffic

Page 1.2 June 2016




SECTION 7 GENERAL SPECIFICATIONS
GENERAL AND SITE FACILITIES

1.2

1.21

1.2.2

FIELD OFFICE FOR THE ENGINEER AND OTHER FACILITIES
TO BE PROVIDED BY THE CONTRACTOR

Field Office for the Engineer and his Staff

In addition to the office space required for his own use, the Contractor shall provide and maintain a
furnished field office for the use of the Engineer and his staff. Requirements for the office, including
overall size, number and size of individual rooms, construction and furniture are stated in Particular
Specifications Clause 1.2.1 in Section 6 of Volume 1 - The Tender.

The field office shall be maintained in a secure and watertight condition by the Contractor until
completion of the Works or as otherwise instructed by the Engineer and shall be provided with
electricity, running water and sewerage. All doors shall be fitted with approved locks, and windows
shall be provided with mosquito screens and blinds and shall have interior locking devices.

The Contractor shall submit for the approval of the Engineer before construction, plans and
drawings showing proposed details and location for the field office, including foundations, access
roads, shades, layout of electrical and water supplies and hard standings thereto. The Engineer
may require revision of the plans prior to giving approval for construction. The Contractor shall also
submit details of proposed furniture and fittings to the Engineer for approval. These items shall
generally be of the best-quality obtainable locally. ’

The office, coméletga"with *furnishings, fittings, access roads and hard standings shall be ready for
occupation by the Engineer within four weeks of the date when the Contractor first occupies the
site. o

The Contractor \K/ill.provide all necessary MLSS (Members of Lower Service Staff) for the field
office, including day and night security guards and a tea boy. The Contractor will also provide a
competent computer operator. Staff considered unsuitable by the Engineer shall be replaced.

The Contractor shall arrange for the field office to be regularly and properly cleaned and for access
roads and hard standings to be maintained in a well drained and trafficable condition. All
furnishings and fittings in the field office shall also be maintained by the Contractor in working
condition and to the approval of the Engineer.

All materials recove\red\ from dismantling the office and removing access roads, hard standings
etc., should be stockpiled on site as approved by the Engineer and along with all furniture and
fittings will be the property of the Employer. ‘

Where suitable buildings are available within the general limits of the site of the works the
Contractor may propose to the Engineer that the buildings be rented. The buildings must conform
with all the criteria above and if deemed to be satisfactory, the Engineer may accept their use as
offices.

Sanitation

The Contractor shall provide adequate water-borne sanitation and refuse collection and disposal,
complying with the Laws of Bangladesh and all local By-Laws, and to the satisfaction of the
Engineer, for all offices, laboratories, workshops, houses etc. erected on the Site.
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GENERAL AND SITE FACILITIES

1.2.3 Office Equipment and Consumables

1.24

1.2.5 Survey Equipment.~.

The Contractor shall provide and maintain the office equipment such as photocopy machines and
computers for the Engineer’s field office as listed in Particular Specifications Clause 1.2.3 in
Section 6 of Volume 1-The Tender. Equipment supplied will be subject to the approval by the
Engineer. The Contractor shall supply all consumables related to the equipment and arrange for
the equipment to be maintained, including servicing at intervals recommended by the respective
manufacturers. Upon completion of the Works or as otherwise instructed by the Engineer, the
equipment shall become the property of the Contractor. :

The Contractor shall provide and maintain in working order/good condition, as applicable, the
items of kitchen equipment listed in Particular Specifications Clause 1.2.3 in Section 6 of Volume
1-The Tender. '

The Contractor shall provide all standard stationery items to the Engineer’s field office, along with
kitchen and bathroom supplies as may be required by the Engineer throughout the duration of the
contract. T .

\\-\

1

Sign Boards \ ) AN
The Contractor shall prévide identification sign boards, of the number and size stated in Particular
Specifications Clauseé 1.2.4 in Section 6 of Volume 1-The Tender,\ahd maintain them in good
condition. All information on the signboards will be written in English and Bengali. The signboards
will be positioned as directed by the Engineer. The Contractor shall submit proposals for the
materials of the signboards, the text layout and installation of the signboards on Site to the
Engineer for approval. Each sign shall show: h AN
- the name of the_Project \
- the name of the Employer

- all other details as required by the Engineer

- !
The Contractor shall remove the sign boards on completion of the Works or when instructed by

the Engineer ' )
774

The Contractor will be-required to provide survey equipment for the Lise,é'f the Contractor's and
Engineer’s staff. The description of the main items required is given in Sections 1.2.5.1 to 1.2.5.3.
The numbers of each item to_be provided are stated in Particular §pécifications Clause 1.2.5in
Section 6 of Volume 1-The Tender. The Contractor shall provide manufacturers published

specifications of proposed survey equipment for the approval of the Engineer and shall ensure that
equipment supplied to Site is maintained in good vyg[kingvbrder.

In addition to the survey equipment specified in Sections 1.2.5.1 to 1.2.5.3, the Contractor shall
supply miscellaneous tools and minor items of survey equipment such as 30 m and 3 m long steel
tapes, ranging rods, spirit levels, plumb bobs, umbrellas, hammers, knives, wooden stakes, steel pins,
string lines, paint, marking crayons etc. to the Site. These shall be available in reasonable quantities
at all times for use by the Contractor's and Engineer’s staff. Ranging rods shall be 1.8 m long with
alternate red and white painting. They shall be true and straight with a steel pointed tip'to one end.

The Contractor shall supply the required manpower to the Engineer to assist with survey and
setting out works, as and when required.

On completion of the Works or as otherwise instructed by the Engineer, all survey equipment shall
remain the property of the Contractor.
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1.2.5.1 Levels and Levelling Staffs

Levels shall be autoset in carrying cases, complete with centering tripods with extension legs, and
to the following minimum specifications:

Magniﬂéation 32 times : Stadia 1:100

Aperture 40 mm minimum Resolving power 3"(sec)

Angularfield of view 1° 20' Range of sensitivity £15 minutes or less
Short Focusing Distance 1 m Horizontal circle diameter 75 mm
Addition constant 0 Graduation 10 minutes

Accuracy + 1mm for 1km double run
Staffs shall be telescopic, aluminium with graduations in Metric units.

1.2.5.2 Theodolites

1.2.5.3

1.2.6

1.2.7

Theodolites shall be double circle Triangulation Theodolites with optical Micrometers. The
instruments shall be in airtight metal/wooden carrying cases with tool compartments and eyepiece
filters complete with centering tripods and extension legs, to the following minimum specifications.
One or more theodolites suitable for the attachment of an EDM may be required.

P .
Objective aperture 45 mm '\ Addition constant0

Shortest focusing distance 1.7 m Sensitivity of collimation level 20"/2 mm
Multiplication constant 100, Graduations 360°

Electronic Disténce'.Meaéurer (EDM) :
EDM'’s shall be supplied with full accessories including legs, reflectors and stands, rechargeable
batteries and charger and shall be to the following minimum specification.

Distance measurement: Range not less than 1500 m
o Accuracy + (5 mm = 5 pmm) mse
Telescope: Image/Mag: Erect 30 X
o Min focus 1.5 m

Angle Measurement: Method: Electronic or Optical

' Direct Reading to 5"
Automatic Vertical Index: Range + &'

: N Setting Accuracy + 0.25"
Weight including case: | Lessthan15kg . -~

Insurarice of Engineer’s Field Office, Furniture and Equipment
The Contractor shall insure the Engineer's field office, furniture, office equipment and survey
equipment against loss or damage by accident, fire or theft for the duration of the Contract.

Progress Photographs

Each month on a date to be agreed with the Engineer, the Contractor shall arrange to take a
series of not less than 20 and not more than 40 colour photographs which record the progress of
the Works.

Two complete sets of prints of approximate size 175 mm x 125 mm plus the negatives shall be
supplied to the Engineer by the Contractor within one week of each series of photographs being
taken. A list shall accompany the photographs, indicating the date when the photographs were
taken and a short description of the photographs, against the negative numbers.
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The photographs shall be taken by an approved professional photographer, accompanied
by representatives of the Engineer and the Contractor. If, for any reason, the Engineer is not
satisfied with any of the photographs, the Contractor shall arrange at his cost for further
photographs to be taken.

1.2.8 Measurement and Payment

Supplying materials for and constructing the field office for the Engineer, including all furniture and
fittings, access roads, car parking shades etc., and the provision of water, electricity and sewerage
facilities, and the removal of the field office at the end of the Contract, as described in
Specifications Sections 1.2.1 and 1.2.2 and Particular Specifications Clause 1.2.1 in Section 6 of
Volume 1-The Tender shall be paid for at a lump sum price.

The maintenance, cleaning and security of the field office for the Engineer, the provisidn of MLSS
(chowkhidars and a tea boy), the provision of a typist / computer operator and the cost of water,
electricity and sewerage shall be paid for at a monthly rate.

The provision of office equupment ~consumables and msurance as described in Specifications
Sections 1.2.3 and 1.2.6 and Partncuiar Spec:fncatnons Clause 1.2.3 shall be paid for at a
monthly rate. ' < \ ‘ RN 1,(\')

( -

\
Payment for the provnsmn mamtenance and removal of S|gn boards as described in Specifications
Section 1.2.4 and Particular, Specn" ications Clause 1.2.4 in Section’d of Volume 1-The Tender shall
be on a Lump Sum. basks\// \/ \

Payment for the provusmn maintenance and insurance of survey eqmpment and the provision of
approval personnel as described in Specifications Sections 1.2.5.and 126 and Particular
Specifications.Clause 1 2.5 in Section 6 of Volume 1-The Tender shall be at a. monthly rate.

"'( IR S
Payment for the prowswn of progress photographs as described in Specnf ications Section 1.2.7

shall be at a montth Tate.

L

Pay items shallt@ :
R
1/2/1 Supply, Erect and Remove Field Office for
the Enginéer

N

1/2/2 Mamtenance Staffmg, Security and Cleaning of the g\<>¢ Month
Field Office for the Engmeer “—//,/ d
' RSN (‘\dl;\‘\.\
1/2/3 Provision of Office Equment and Consumables Month
1/2/4 Provision, Maintenance and Removal of Sign Boards Lump Sum
1/2/15 Provision and Maintenance of Survey Equipment Month
1/2/6 Provision of Insurance for the Engineer’s Office, Month

Furniture and Equipment.

11217 Progress Photographs Month

Page 1.6
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1.3

1.31

1.3.2

TESTING OF MATERIALS

Contractor’s Site Laboratory

The Contractor shall provide and maintain a site laboratory for the use of the Contractor and the
Engineer including furniture, testing equipment and consumable stores necessary to carry out the
tests listed in Particular Specifications Clause 1.3.1 in Section 6 of Volume 1-The Tender. The
laboratory shall be constructed with a reinforced concrete floor (minimum thickness 150mm) and
brick walls. The building shall be watertight and provided with electricity, potable running water and
sewerage connections. The location of septic tank(s) and soak-away(s) is to be approved by the
Engineer. Doors shall be fitted with approved locks, and windows shall be provided with mosquito
screens and blinds and shall have interior locking devices.

The Contractor shall submit for the approval of the Engineer before construction, plans and
drawings of the proposed laboratory indicating location, overall size, construction details and
layout of benches, washing facilities, furniture; testmg equipment, sample storage etc. The
Engineer may require reV|3|on of-the plans prior | to glvmg -approval for construction. The Contractor
shall also submit details of proposed testlng equment furnrture and fittings to the Engineer for
approval. o \

; : ,/
It will be contractor’s responsrblllty to ensure that all the Iaboratory equrprnents are duly calibrated
as per required frequency/from an authorized agency and the current calibration charts are
available for Engrneers lnspectron at all times within the laboratory. { .

/ i '..)

i f.\v\ ‘/

The Contractorsshall maintain the laboratory, furniture, fittings and- testrng equipment for the
duration of the Contract and replace any part or item that is irreparably. damaged or lost. The
Contractor shall | pay all expenses in respect of water, electricity and other consumables necessary
for the running of the laboratory and shall arrange for the laboratory to be regularly cleaned.

~ ‘\,» _,v‘ . (

1 d —

The Contractor shall ‘not be permrtted to commence permanent works requmng on-Site testing until
the Site laboratory is complete in all respects, unless temporary testrng procedures proposed by
the Contractor have been approved by the Engineer.
« /\
At the end of the Contract all materials recovered from dismantling the Iaboratory, together with all
furniture, fittings and testlng equment will remain the property of the\Contractor
N .

Materials Testing by lndependent Laboratories =
In addition to the Site testing facrht|es describadin” Specut" catlons Section 1.3.1 and Particular
Specifications Clause 1.3.1, in Section .6 of Volume 1-The Tender, the Contractor shall be
responsible for arranging for the field and off-Site laboratory tests listed in Particular Specifications
Clause 1.3.2, in Section 6 of Volume 1-The Tender, and all other tests indicated as the
responsibility of the Contractor in Sections of Divisions 2 to 6 of the Specifications. These should
be performed by testing laboratories, for example BRRL, or others as approved by the Engineer.
The Contractor shall be responsible for all attendance on staff from these approved testing

laboratories, including if necessary the provision of transport for personnel, equipment and test
specimens.

’.l
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SECTION 7 GENERAL SPECIFICATIONS
GENERAL AND SITE FACILITIES

1.3.3

1.3.4

1.3.5

Special and Additional Testing

In addition to the testing described in Specifications Sections 1.3.1 and 1.3.2, the Engineer may
require further testing to be carried out. Such special and additional testing shall be arranged by
the Contractor under the direction of the Engineer.

Staff for Materials Testing

The Contractor shall provide qualified laboratory engineers, technicians, assistants, labourers, etc.
to carry out sampling and testing of materials in accordance with Specifications Sections 1.3.1,

1.3.2 and 1.3.3. Laboratory staff shall be subject to the approval of the Engineer and be available
to assist the Engineer with materials testing, as and when required.

Sampling and Testing
The frequency of test requirements for pavement layers, bitumen and concrete mixes should
comply to those in Table 1.3-1.

N\

Table 1.3-1  Frequency of Tests— . 1%, o, 770N

Washeerradmg ' Atterberg Max Dfy /\ bénsrtyln situ | ACV, 10% Fines

( / /\\\ 2 Limits /CBR~ ™~ 1. Densrty /3 and LAA
(/TP 3 3}7 2) (STP 3.2) (STP 4.3/ |~ (STP 6 2) (STP7.7.1,7.7.2,

S 4.5,5.1) v AASHTO T96)
Earthworks ;LN 1/2000 m3 | 1/2000 m3 1/1000‘m2 > f}
Improved Sub-Grade! [-1/4000 m3 111000 m® | 1/1000m3 | 31000m2 - [\
Sub-Base | [/750m? 11750m3 | 1/750m3 | 3/1000 m2" | /2000 m3
Base R X1 41500 m 1500m3 | 1/500m3 | 31000 m2 J5/1000 m3
= £
| ‘,‘f ' i {3

For Bltumrnous and Concrete Mixes 1 set of tests per 100 cum of aggregate for shape (STP 7.3),
grading (STP 7 2) \ACV 10% Fines and Los Angeles Abrasion Valué; (STP 7.71, 7.7.2 and
AASTO T96) should be carried out. If crushed gravel is used as coarse aggregate percentage of
fractured faces shall be checked 1 test per 100 cum.

Water absorption, Soundness ,and Coatmg & Strlpprng Test. should be carried out 1 test for each
source/type of aggregate at the start” of - work and*subsequently on every change in quality of
aggregate. Sand Equivalent Value for the t" ine aggregate for bituminous mixes shall be determined
minimum 1 test/ 100 cum.

Grading of filler (STP 7.2) for bituminous mixes should be checked 1 test / 20 tons of filler. Water
Sensitivity Test should be carried out on the bituminous mixes as per AASHTO-T283 at the time of
mix design and subsequently as and when required by the Engineer.

Dynamic cone Penetrometer (DCP) should be carried out in addition to the density test for each
layer of Embankment and Subgrade 1 test/ 500 sqm.
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SECTION 7 GENERAL SPECIFICATIONS
GENERAL AND SITE FACILITIES

1.3.6

The Contractor shall maintain complete records of test results, which may be inspected by the
Engineer at any time. All test results shall be recorded on standard forms approved by the
Engineer and shall be signed by the Contractor's engineer or technician in charge of the
laboratory. Completed forms shall clearly show the locations of samples, sampling dates and
testing dates. Samples shall be numbered serially at the time of sampling. A copy of all test results
should be submitted to the Engineer immediately after completion of the test.

The Engineer will be informed prior to any sampling or testing carried out in the laboratory and will
have the right to use the facilities and equipment to make his own tests. The Contractor shall have
the right to witness any sampling or testing carried out by the Engineer. On completion of the
Contract the original copies of all test results shall be handed over to the Employer, via the
Engineer.

Measurement and Payment
The provision of the laboratory, furniture, equipment and services detailed in Specifications
Section 1.3.1 and Particular Specifications Clause 1.3:177in. Sectlon 6 of Volume 1-The Tender,
and the removal from Site of the jaboratory, furnlture and equrpment at the end of the Contract
shall be paid for at a Iump sum prlce Mamtenance of the srte laboratory, furniture and equipment
shall be paid for at a monthly rate.” S N
0

The sampling and testlng carrled out by the Contractor in accordance wrth SpeC|f ications Sections
1.3.1,1.3.2, 1.3/4and 1 3 5 is included in the pay items for the respectrve work in Divisions 2 to 6
of the Specifi catrons SRR

S ‘,‘ S \_h»s
Payment for specral or additional tests described in Specifications Sectlon 1 3) 3 shall be under a
provisional sim, unless the costs of such tests are to be borne by the Contractor in accordance
with Clause 35.4 of Volume 2 - Conditions of Contract. : :

h— \ ’ ' -'k :

Pay items shall be:. “( ' - La
/\ PR
’

1/3/1 Prowde\and Remove Site Laboratory and Equipment  Lump SUQ’};

1/3/2  Maintain Sitfa'LaQoratory
N
1/3/3  Special or Additional Tests

~e

\_‘//
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SECTION 7 A GENERAL SPECIFICATIONS
GENERAL AND SITE FACILITIES

1.4 TRANSPORT FOR THE ENGINEER

1.4.1 General

The Contractor shall provide and maintain road and r|ver transport for the exclusive use of the
Engineer, his representatives and representatives of the Employer.

1.4.2 Items of Transport
Road transport, which shall be used both on and off the Site, shall include saloon cars of 1200 cc
capacity, double cab pick-ups, four wheel drive vehlcles with a minimum of 6 seats and motor
cycles of 125 cc capacity.

River transport shall be motor boats of minimum length 5 m suitable for carrying out survey and
inspection work and shall have covered deck areas to give protection from the sun and rain. No
persons of either the Engineer's or Contractor's staff other than authorised boatmen shall be
allowed to operate the boats.

The Bill of Quantities indicates_the’ (reqmrements for,. roadbénd\rlver transport. When items of
transport are out of use~for repairs \servncmg etc) equwalent i Subsfitutes shall be provided by the

contractor. ,&\<§y ) (’Né\

items of transport ahddrivers or boatmen considered unsu1table b?the Engineer shall be
replaced. \}
17
L)
1.4.3 Measurement and Payment

o
The Contract<r)rs monthly rate for the provision and mamtenance of vehlcles\and motor cycles shall
include fuel, serwcmg, mamtenance drivers wages, taxes, duties, reg|strat|on‘ insurance etc., as

a Ilcable - =
PP \-) :f_ﬁ u&-‘
=2\ “\t )
The Contractor’s monthly rate for-the provision of motor boats shall mcIude fuel, servicing,

Ny
maintenance, experlenced boatmen’s wages, taxes, duties, registration, ifisurance, etc. All boats

. shall be provided with life belts, life jackets and navigation and warning Ilghts/

Pay items shall be : “O

. \"“-—,ﬂ__i 7___—/ @
1/4/1 . Saloon Car 1200-¢c Capacity Mcjgw
1/4/2 Pick-up (Double Cab) { ZManth >
1/4/3 Four Wheel Drive Vehicle-minimum 6 seatsmwMonth
1/4/4 Motor Cycle 125 cc Month
1/4/5 Motor Boat minimum 5 metre length : Month
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SECTION 7
GENERAL AND SITE FACILITIES

GENERAL SPECIFICATIONS

1.5
1.5.1

1.5.2

RELOCATION OF PUBLIC UTILITIES
Description

The Contractor shall be responsible for establishing the locations of all public utilities within the
Site of the Works, and for their protection.

Where the necessity for the permanent relocation of public utilities has been identified, details will
be indicated on the Drawings.

Should the Contractor consider that the temporary diversion of public utilities is necessary in order
to carry out Contract works, he shall submit details of his proposals to the Engineer.

Relocation works will normally be undertaken by the concerned authorities, with which the

Contractor will be expected to liaise. The Contractor shall indicate relocation works in his Contract
Programme.

Measurement and Payment ~ \ 1

The Contractor should include \for costs ‘associated W|th the locatlon and protection of public
utilities and the tempo;ary dwersnon of public utilities in his: prlcmg

. »-—\

. \\ (,/ N
Pay items shall be: / \< U

“I\ /‘, o e
1/5/1 Relocatlon fPubllc Utilities  Provisional Sum A

[y’

S
.

'—“\/f\‘\ /“ )

—
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SECTION7 GENERAL SPECIFICATIONS
GENERAL AND SITE FACILITIES

1.6
1.6.1

1.6.2

1.6.3

164

1.6.5

GENERAL CONTRACTOR’S OBLIGATIONS

Site Establishment, Maintenance and Demobilisation

The Contractor is to allow for the provision, maintenance and removal at the end of the Contract of
all offices, stores, covered workshops, canteens, toilet facilities etc. for his own use, required to
execute the Works in accordance with the Contract Documents. In addition, the Contractor is to
allow for complying with his obligations for safety, security and protection of the environment
described in the Contract Documents including in Sub-Clauses 17.1 and 18.1 of Volume 2 -
Conditions of Contract.

Provision of Performance Security
This item is for the provision by the Contractor of the Performance Security, the requwements of
which are stated in Clause 43 of Volume 2 — Conditions of Contract.

Provision of Insurances —
This item is for the provision of insurances as requcred in"accordance with Clauses 11, 13 and 53
of Volume 2 - Conditions of Contract The minimum amount of third party insurance shall be as
stated in the Contract Data in Sectlon 4 of Volume 1-The Tender Faulure to provide insurance will
result in no interim payments : ‘
4 \\1/ e
As-Built Drawings > 7
The Contractor shall furnish sets of as-built Drawings of the Works to the Englneer showing the
permanent works as actually constructed, within one month of complétion of the Works. Included in
the sets of as-built Drawings will be revisions of Tender Drawings and Drawungs supplied to the
Contractor during the Contract as well as revisions of drawings supplied by the Contractor during
the Contract. Thé As-built drawings submitted by the Contractor will be subject to the approval of
the Engineer. For specific requirements for the As-built Drawings refer.to: P?rt!cular Specifications

Clause 1.6.4 in.Section 6 of Volume 1 — The Tender. /’ o
) \( ) ', . -:“ I»f j
Measurement and Payment €0

Payment for these items will be deemed to be included for by the contractor in his rates for the
Works unless otherwise provided for in Clause 25 of the Contract Data |n Section 4 of Volume 1 —
The Tender. )
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SECTION 7 GENERAL SPECIFICATIONS
DIVISION 2 - EARTHWORKS

2.1

211

CLEARING AND GRUBBING

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

The clearing and grubbing shall in more detail consist of clearing the designated areas of all trees,
down timber, vegetation, rubbish and any other objectionable materials and shall include grubbing
roots and stumps and disposing of all material resulting from the clearing and grubbing. It shall
also include the demolition, removal and disposal of structures that obtrude the Works except
where provided for in Section 2.9.

Clearing shall be confined to the areas enclosed by the right-of-way limits. Grubbing shall be
confined to areas covered by the Works.

2.1.2 Preservation of Property

21.3
2.1.3.1

2.1.3.2

Attention is directed to the Contractor's obligations under the Contract with regard to damage,
particularly with regard to protection of property, gardens and landscape and to responsibility for
damage claims. Existing roads, improvements, facilities, adjacent property, utilities, services and
trees and plants designated for preservation shall be protected from |njury or damage which couid
result from the Contractor’s operations.

Construction Methbd‘s\ '
Clearing '
Clearing shall conS|st of the removal and disposal of everything above ground level including
overhanging branches except those things the Engineer directs are to be left undisturbed. The
material to be cleared shall include but not necessarily be limited to trees, stumps, logs, brush,
undergrowth, grass, crops, loose vegetable matter and structures unless prowded for elsewhere.
Trees and stumps shaII be cut to ground level. .
Clearing shall also include the removal of existing fences, remnants of bunldmgs and courtyard
pavements etc.. . W,

\ fos
The roadway and adjacent areas shall be left with a neat and finished appearance. No

accumulation of inﬂa"mméb]e material shall remain on or adjacent to the/right-of-way.
~ N o

Grubbing ' o

The original ground surface shall be disturbed as little as pOSSIb|e Grubbing shall, therefore, be
confined to major roots beneath the embankment;-ditches, canal diversions and footing
excavations. In these areas grubbing shall consist of the removal of all major stumps, embedded
logs, tree roots and other material, except as otherwise directed by the Engineer. Holes left shall
be filled with suitable material compacted to comply with Section 2.6 of the Specification with the
cost of this being deemed to be included in the rate for grubbing. Topsoil shall be removed as
agreed with the Engineer and will be measured as roadway excavation. Grubbing beneath the

embankment shall be at the direction of the Engineer.

In agricultural areas where the ground has been formed into ridges or dikes, the ground shall be
roughly levelled or graded to form a surface suitable for embankment foundation to the satisfaction
of the Engineer.
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SECTION 7 GENERAL SPECIFICATIONS
DIVISION 2 - EARTHWORKS

2.1.3.3 Ownership of Cleared Material

2.1.3.4 Existing Drainage

214

2.1.5

All cleared material shall, unless otherwise provided for in the Contract; be the property of the
Employer. Materials shall be stockpiled, or placed, by the tontractor on site in a location agreed by
the Engineer. :

A
2t

Existing ditches, drainage channels etc., shall be closed at the embankment foundation boundary
except where pipes or other structures are prescribed. Disused drains below embankments shall

: be removed and trenches filled in accordance with Section 2.4.

The Contractor is responsible for undertaking any prc;visional drainage measures, including
temporary watercourses and ditches, which may be necessary.

Measurement

Neither the work of clearing nor grubbing dnspos_aL sites, material sites, nor imported borrow pit
sites shall be paid for when such,snes are outS|dej tfze}are{s designated for clearing or grubbing
and the Contractor is., permltted to exermse hISJOWH optlorzas to whether he elects to use such

dlsposal sites or borrow pit sites. @“‘ % @
O il

Payment PRI
Clearing and grubbing wullxk%9¢pa|d by area. The payment shaII beffull\compensatlon for furnishing
all labour, materials, tools>equment and incidentals necessary for the\cleanng and grubbing the
designated areas as specnf ied in these Specifications or as directéd- by the\Engmeer including the

removal and dlsposlaliof all resultmg matenal L N @)Xfﬁ
S S o ']__‘! L -~ ‘:Q
Pay item shall b;e_z@ R R ‘\3«3 &
211/1 Clearing and Gibbing, Square Met | o3l 63
earing angdsru lng—_{gxl\lhare etre | 'a _,
- ~
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SECTION 7 GENERAL SPECIFICATIONS
DIVISION 2 - EARTHWORKS

2.2

2.21

2.2.2

ROADWAY EXCAVATION

Description

The work shall consist of all the required excavation within the limits of the right of way unless
covered by other Sections of these Specifications. This shall include excavation of side ditches,
where required, the removal, hauling and proper utilisation or disposal of all excavated materials
and shaping of excavation and preparation of exposed surfaces of excavation on the entire length
of the roadway, in accordance with these Specifications and to the lines, levels, grades,
dimensions and cross sections shown on the Drawings or as required by the Engineer. The works
specified shall also include operations in part widths and small areas of roadway where directed by
the Engineer without any extra cost to the Employer.

Roadway excavation shall include the following:

a) All excavation indicated on the Drawings within the limits of the cross sections and excavation
of all materials for side roads and intersections.

b) The removal of existing pavement, sidewalks, kerbs and gutters within the limits of construction.

c) Excavation for stream and channel changes where not covered under Section 2.4, Channel
Excavation. L . '

d) Excavation f'r_equi}re‘d, in cuts under embankments below the lowest normal limit of excavation
indicated on the Drawings or below ground line and for the removal of unsuitable material.

~ Where the existing» pavement and/or shoulders are ordered to be scarified and recompacted, this

work shall be carrigd out and paid for in accordance with the provisions of Section 3.1.3.

Materials .

Materials from roadway excavations shall be classified as suitable or unsuitable as fill material, or
as road pavement material, by the Engineer. To be suitabie as fill material, soil must not contain
roots, sods or other deleterious materials and must conform to the requirements of Section 2.6.2.

Material excavated from existing road pavements which are to be reconstructed may be used in
the new road pavement provided the material after suitable breaking and mixing satisfies all
requirements of these Specifications.

The existing pavement materials which will include, but not be restricted to bituminous surfacing,
bricks and brick materials, stone, concrete and concrete materials, need not in themselves comply
fully with the Specifications for the intended use but should be of such quality to allow the
Specifications to be met after breaking, processing and if necessary mixing with better quality
materials. Existing pavement materials containing an excess of clay, soil or organic material will
not normally be considered suitable for reuse in the new pavement. Fine sands which may be
found under some pavements shall not be considered as part of the road pavement but shall be
classed as material suitable for use as fill.

Deduction of the value of excavated pavement material under Pay item No. 2/2/6 shall not qualify it
as suitable for reuse in the Works. Acceptability of the material (after processing as the case may
be) shall be determined by the Engineer and only such material shall be permitted for incorporation
in the permanent works that fully satisfies these Specifications in all respect.
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SECTION 7 . GENERAL SPECIFICATIONS
DIVISION 2 - EARTHWORKS ‘

2.2.3 Construction Methods

2.2.3.1 General
All roadway excavation and embankment construction shall be performed as specified here and in
Section 2.6 (Embankment), and the excavation as well as the completed roadway shall conform to
the required alignments, levels, grades and cross sections. Prior to the commericement of any
work, cross sections and measurements should be taken of the undisturbed roadway. Excavated
material shall be deposited so as not to cause damage to services or property and so as to cause
no impediment to the drainage of the site or surrounding area.

2.2.3.2 Excavated Material Used in the Works
Suitable soil from the roadway excavation shall be used so far, as is practicable as fill or top sail
material.

Suitable excavated material, if it is to be reused for the Works, shall be temporarily stockpiled in
suitable and safe areas approved by the Engineer and properly protected from any damage or
loss. 5 NN

\ v e \“ ;\\

2.2.3.3 Unsuitable Material from Roadway Excavatlon D . “\\

Excavated material classified as unsuitable as fill material and excavated road pavement material
not approved by the Engineer for use in the new road pavement : shaII be known as waste. It shall
be the property of the Employer The Contractor shall stockpile, or place the material in a location
approved by the Engmeer . .\

‘ NES)
2.2.3.4 Excess Suitable Excavated Material \
Suitable material from approved roadway excavation which is in excess of that required for
construction of any-part of the Works shall be the property of the ‘Contractor, and it may be
shifted/disposed of by the contractor with prior intimation to the Engineer.. |
2.2.3.5 Excavation of Unstiitable Soil C Ly
Unsuitable soil shall be excavated below subgrade level in cut and below embankment foundation
level to the depth shown on the Drawings or as directed by the Engineer. The excavation shall be
backfilled in accordance with Section 2.6 of the Specifications where unsmtable soil is excavated
below the normal subgrade level or below embankment foundahons;or for benching under
embankments. S /

AN
2.2.3.6 Slopes -
All slopes shall be finished in a neat ‘and, workmanhke'manner as shown in the drawings or as
directed by the Engineer and to an accuracy approprlate to the material, and care shall be taken

that no material is loosened below the required slopes.

2.2.3.7 Drainage
During construction, the roadbed and ditches shall be maintained in such condition as to ensure
proper drainage at all times.

Any ditches and channels temporarily required shall be constructed and maintained as to avoid
damage to the roadway section. ‘
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2.2.3.8 Preparation of Excavated Areas

224

2.2.5

The surfaces of all excavated areas shall be neat and workmanlike and shall have the required
forms, superelevations, levels, grades and cross sections. The surfaces shall be constructed to the
reqmred accuracy to permit the construction of subsequent layers of material as specified in
Section 2.6 and other Sections of these Specifications. The surface tolerance shall be +25 mm
from the specified levels at any point.

Measurement

All required and accepted roadway excavation including excavation of suitable soil, unsuitable soil
and existing road pavement shall be measured separately in cubic metres by the average end
area method as computed from the initial (prior to excavation) and final (post excavation) roadway
cross sections. For the purpose of measurement all the material except structures and pavement
materials shall be considered as soil.

Preparation of excavated areas will not be measured and paid for separately as this is deemed to
be included in the excavation work. Measured roadway excavation shall include removal of slides,
breakages and cave-ins except where caused by carelessness or improper methods of the
Contractor. :

Payment

The quantities of roadway excavation in pavement, suitable soil and unsuitable soil measured as
specified above will be paid for at the respective unit price per cubic metre under the Contract. The
price shall include all labour, materials, tools, equipment and incidentals to complete the work of
excavation and stockpiling or disposal at locations approved by the Engineer, including shaping
and preparation of all excavated surfaces and working in small areas if necessary.

The value of suitable soil recovered from Roadway excavation shall be deducted from payments
due to the Contractor. It shall be determined by multiplying the total quantity of suitable soil
measured in accordance with Section 2.2.4 by the rate inserted by the Contractor against pay item
2/2/5. No consideration shall be given to weather the whole quantity of recovered suitable soil
could be reused or not in the Works.

The value of the recovered pavement material shall also be deducted from payments due to the
Contractor. It shall be determined from the total quantity of pavement material measured in
accordance with Section 2.2.4, multiplied by the rate inserted by the Contractor against pay item
2/2/6. No consideration shall be given to weather the whole quantity of excavated pavement
material was determined suitable or not by the Engmeer and also to weather it could be reused in
the works or not.

The measured quantity of recovered pavement material or suitable soil shall include no allowance
for losses during excavating, transporting, mixing, stockpiling, processing and compaction or for
pilferage for the purpose valuation of respective deduction amount.

The pay items in this section of the specifications for roadway excavation shall be full
compensation for all work involved in performing the roadway excavation as shown on the
drawings and as directed by the engineer, including the cost of temporary stockpiling,
selecting and protecting the materials to be reused and the cost of disposal of unsuitable/excess
suitable material.
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Pay items shall be:

2/2/1  Roadway Excavation in Unsuitable Soil Cubic Metre
including stockpiling or disposal in a location
agreed by Engineer.

2/2/2 Roadway Excavation in Suitable Soil Cubic Metre
- including stockpiling on Site

2/2/3 Roadway Excavation in Existing Pavement Cubic Metre
(Bituminous, Brick, Stone, Unreinforced
Concrete and other Materials Except
Reinforced Concrete).

2/2/4 Roadway Excavatnon in Existing Relnforced Cubic Metre

Concrete Pavement L',f;« :

- .l “‘_;_"‘* j:\\la
2/2/5 Deduction for Value? of; Swtable S‘OII V,y ZARE 72N
N (\__y i .
Recovered from Emstmg*Road/ £ ) T2
. '/ T ™ 0 SN

2/2/6 Deduction for Value2 &f Pavement Materials ' > Mée

Recovered f(om Emstmg Road. \C, S

/ b \ \4/“5 N7

Note: (& S \\J:-\ g

\.f’
r——‘ﬂ

1. Quantity for ltemrnO\ 2/2/5 shall be taken equal to that of item no. 2/2/21 \?

2. Quantity for ltem no 2/2/6 shall be taken equal to that of item no. 2/2/37, =

| t\\? _zxv’
e S
‘,/*l J N f‘i;
\‘;A €3
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23 BORROW

2.3.1 Description
This work shall consist of the clearing and stripping of borrow pits, the excavation and hauling of
materials obtained from approved sources using the material from borrow pits for constructing
embankment, backfill, subgrade, shoulders and other parts of the work as required under the
Contract or by the Englneer

This Section applies to borrow whether from borrow pits within or outside the right-of-way.

23.2 Acquisition and Use of Borrow Pits

2.3.2.1 Borrow Pits within the Right-of-Way
The use, depth, location, and dimensions of borrow pits within the right-of-way shall be subject to
the approval of the Engineer. The Contractor will be deemed to have satisfied himself before
entering into the Contract as to the use of borrow;pits.within the right-of-way and to have allowed
in the rates for the risk of borrow pits not beng\permrftte?ﬁnwareas of uncertainty. Notwithstanding
any general advice given by\tDeIEmponer,og /the Eﬁ@meer/before the submission of tenders,
borrow pits may be proh|b|ted/orxrestncte‘dv|n 'dlmensrons and*depth by'the Engineer where:
RN e ::J\@\&\
a) They might affectthe stablllty -or safety of the hlghway, the: rallway\or,structures

/‘

X v
b) They might mterfereamth natural or artificial drainage or |rr|gat|on /\\\ A

\ \ \
c) They mlght mterfe@wnth adjoining property or future expansnon plang fortthe highway.
2.3.2.2 Borrow Pits OutSIde the Right-of-Way ' *’/ﬂl t—:‘;\

The Contractor r\na?*open borrow pits outside the right-of-way -and in® Sstch-cases the Contractor

shall be fully 'and solely responsnble for the expenses incurred and anyJegaliconsequences

[t L =/ '$)
23.3  Construction Méthods R 0
All suitable matenals removed from borrow sources shall be used as |nd|cated on the Drawings or
as-directed by the‘Englneer During constructlon the borrow pits shall«be/kept drained as far as
practicable and the work shall. be carned outina neat and workmanllke manner.
/«\

Sites of the borrow operatlons shall be-left .in. a suitable and snghtly/condmon such as to- provide
proper drainage where practlcable N

2.3.4 Measurement and Payment s
No payment will be made to the Contractor for borrow and as such it shall not be measured.
Payment under the items of the work in which the borrow material is placed shall be full
compensation for all the necessary tasks and activities to acquire, to provide and place the
material.
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24 CHANNEL EXCAVATION

2.41 Description
This work shall consist of excavation for channels for discharging water from side ditches where
shown on the Drawings, required in the Specifications or as directed by the Engineer. The work |
shall include the proper utilisation and hauling or disposal of all excavated materials, and |
constructing, shaping and finishing of all earthworks.

2.4.2 Materials
Excavated materials shall be classified as unsuitable and suitable soil. To be suitable as fill
material the soil must not contain muck, roots, sods or other deleterious materials and must
conform to the requirements of Section 2.6.2.

2.4.3 Construction Methods

2.4.3.1 Alignment and Levels . —
Channel work shall be constructed in a neat and'.workmanllke manner correct to alignments,
levels, grades and Cross sec\tlons ‘requnred on the Drawmgs in the Specifications or by the

Engineer. ‘/\ T W . f/\\ \\(,;_/,;
A\} RN //"“ \;(\
- 2.4.3.2 Excavation // P 1 i N ,y\.
Deepening and realugnment of exustlng canals and channels shaII be carried out in a way to allow
free flow of the water’, \\7/ RV
. // e A

During excavatlon of new channels these shall as far as possible be kept dramed
All suitable matenals removed from the excavation shall be used ‘as- far as practicable in
constructing the roadway. NERRRTL

<

2.4.3.3 Filling of Obsolete Channels '
Any obsolete canals and channels within the embankment area shall be cleaned up and back filled
with sand to obtam sufficient stability. When sand fill is at a level of 500 mm above water level,
compaction shall bgcarrled out as specified in Section 2.6. '

YN ' e

2.4.3.4 Unsuitable Excavated Material ey
Excavated material<from-channel excavations classified as unsuntable as fill material by the
Engineer shall be known’as\waste The Contractor, shall stockplle or place the material in a
location approved by the Englneera7 ] .

\-.

2.4.3.5 Excess Suitable Excavated Material :
Suitable material from channel excavation, which is in excess of that, required for construction of
any part of the Works shall be the property of the Employer and shall be stockpiled on Site as
instructed by the Engineer.

244 Measurement
Payment for backfilling existing channels shall be in accordance with Section 2.6.

Quantities of channel excavation in unsuitable material shall be measured in cubic metres
determined by average end area methods computed from the original and final geometric cross
sections of the authorised and completed excavation.
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24.5

Excavation of channel in suitable material shall not be measured for direct payment. The cost shall
be deemed to be included in the rates for the items of the Works in which the excavated material is
placed. The exception to this is excess suitable material which is stockpiled on Site.

Measured channel excavation shall include for the removal of any slides and cave-ins which occur
in channels except where these have been caused by carelessness or the use of improper
methods by the Contractor.

Payment

This work measured as provided above shall be paid for at the Contract unit price per cubic metre.
The payment shall be full compensation for all excavation, for maintaining free flow in the channel
where necessary and for all labour materials, tools, equipment and mmdentals necessary to
complete the work, including stockpiling or disposal off Site.

Channel excavation of material which is suitable for embankment fill shall not be paid for
separately but shall be paid for at the rate for fill from:land.as provided for in Section 2.6.
\ ' P

Pay items shall be: \ L 'li

2/4/1  Channel Excg'\)atioh in Unsuitable Material

: NS EQ
2/4/2  Channel Excavation in Suitable Material Cubic Metre \ \
including stockpiling on Site (applies to Excess IR
Suitable Excavated Material only) R
~~ 5 .o
¢ : !
(= o
. \‘_"‘7:}3
1. i a /
~ \\'
N
\

‘/‘\"‘.—"—* - -l""_‘,-f-;'-‘/;' N ")
-
.
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© 2.5 EXCAVATION AND BACKFILL FOR STRUCTURES

251 Descnptlon
This work shall consist of excavatlon in any material for the foundation of structures, other than for

pipe culverts, not otherwise provided for in the Specmcatlons constructing and removing
cofferdams, sheeting; pumping, dewatering and bailing; backfilling of completed structures with
suitable material and disposal of excavated material. Pipes and manholes shall be excavated and
backfilled in accordance with Sections 6.2 and 6.3. '

Filling of areas above the natural ground level or above ihe limits of road‘excavation or channel
excavation is described in Section 2.6.

2.5.2 Materials

2.5.2.1 Foundation Fill Material
Material for foundation fill shall consist of suitably ¢ graded sand to one of the grading envelopes A
to C of Section 2.8.2, gravel or stone as shown on n the: Draw\gs or as required by the Engineer, or
concrete. Concrete for foundatuon fi Il shall- confort 40 xthe general requirements of Section 5.1.
Concrete to be placed under water shall conform to the: requurements of Section 5.1.3.14. Concrete
used as foundation fill iri dry,exca\i\vation shalil beclass 15\ N '

0 \
2.5.2.2 Backfill Material A\\ / N
Backfill matenals below" topzlevel of pile caps shall consist of sand with* not more than 10% of

material passing J the' 7 75<m|cron sieve, if not otherwise directed by the Englneer or stated on the

Drawings. / 7N Cra v
] ~/ (zy . = Lt’

materlal if suutable and approved by the Engineer.

: /, \, o
253 Construction' Methods RN
\a £ ) -

2.5.3.1 Clearing \

Prior to stamng\excavatlon operations in any area, all necessary clearlng*and grubbing shall have

been performed R

e

2.5.3.2 Excavation

A) General e

The Contractor shall notify the. Engineer sufﬁmentlyﬂnxadva/n\ce'of the beginning of any excavation
so that cross section elevations and measurements:may-be taken of the undisturbed ground. The
natural ground adjacent to the structure shall not be dlsturped without permission of the Engineer.

Trenches and foundation pits for structures and structure footings shall be excavated to the lines,
grades and elevations shown on the Drawings or as dlrected by the Engineer. The elevations of
the bottoms of footings shown on the Drawings are approxmate only and the Engineer may order
in writing such changes in the dimensions or elevations of footings as may be deemed necessary
to secure a satisfactory foundation. :

Boulders, logs and other objectionable material encountered in excavation shall be removed. After
each excavation is complete the Contractor shall notify the Engineer to that effect and no footings,
bedding material or structure shall be placed until the Engineer has approved the depth of
excavation and the character of the foundation material.
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The foundation material shall be cleared of all loose material and cut to a firm surface, either level
or stepped or serrated, as specified or shown on the Drawings or directed by the Engineer.

B) Foundation Directly on the Ground

When the footing is to rest on the ground and not on piles, special care shall be taken not to
disturb the bottom of the excavation, and excavation to final grade shall be deferred until just
before the footing is to be placed. When, in the opinion of the Engineer, the foundation material is
soft or otherwise unsuitable, the Contractor shall remove the unsuitable material and insert
foundation fill material or concrete as specified or shown on the Drawings or directed by the
Engineer. If foundation fill material is required, it shall be placed and compacted in layers not more
than 150 mm thick to the degree of compaction as specified in Section 2.6.

C) Foundation on Piles

When the ground between piles is too soft to support green foundation concrete, the Contractor
shall submit his proposals for a bottom form to the Engineer for his approval. Extra excavatioh and
foundation fill or concrete fill in such cases will not be paid for separately.

If the bottom form is, achi'e,ved by such strengthening of the ground, the Contractor shall, if
requested, submit calculations showing that the pile cap will not be harmed during hardening due
to differential settlements between the piles and the strengthened ground.

2.5.3.3 Disposal of Excavatéed Material ‘
Excavated material classified as suitable by the Engineer shall generally be utilised as backfill or
embankment fill. Surplus suitable material shall be stockpiled on Site as described in Section
2.2.3.4 of these Specifications. Excavated suitable material for use as backfill shall be deposited
by the Contractor in 'spoil heaps at points convenient for re-handling of the material during the-
backfilling operatiQn.‘a(nd approved by the Engineer. S
, L .fl
Excavated mate\vrial‘ classified as unsuitable as backfill by the Engineer shall be carried to waste as
described in Section2.2.3.3 of these Specifications.

Excavated material $hall be deposited in such places and in such a manner as not to cause
damage to roads, services or property either within or outside the right-of-way and so as to cause
no impediment to the drainage of the site or surrounding area. The location of spoil heaps shall be
subject to the approval of the Engineer who may require that the reference lines and the traverse
lines of any part of the structure be kept free of obstruction.

2.5.3.4 Cofferdams
A) The term “cofferdam” denotes any temporary or removable structure, constructed to hold the
surrounding earth, water or both, out of the excavation, whether such structure is constructed
of earth, timber, steel, concrete or any combination of these. The term includes earth dikes,
timber cribs, sheet piling, removable steel shells and all bracing; and it shall be understood to
include excavation enclosed by pumping wells and well points.

The cost of cofferdams is alWays to be included in the tender rates/prices for the permanent work.
B) The term “caisson” denotes a permanent part of the substructure so constructed as to sink

gradually into place as material is excavated within the area protected by its side walls. Where
the term “well” is used it shall be taken to have the same meaning as “caisson”.
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C) When no provision for caissons is shown on the Drawings, it shall be the intent of the Contract
that suitable cofferdams shall be provided for all excavations where cofferdams may be
necessary in order to control water to preclude sliding and caving of the walls of the
excavation. :

D) The Contractor shall submit upon request, drawings showing his proposed method of

cofferdam and caisson construction. Approval of the drawings by the Engineer will not in any

“way relieve the Contractor of the responsibility for the adequacy of the design for strength and
stability or for the safety of the people working therein.

E) The interior dimensions of cofferdams shall be such as to give sufficient clearance for the
construction and removal of any required forms and the inspection of the interior and to permit

pumping.

F) If possible, cofferdams shall be so designed that no cross bracing shall be left in place. If this is
not possible, bracings left in place shall be of structural steel. The end of such structural
members that would be exposed when the structure is completed shall be boxed back at least
50 mm behind the concrete face. The resulting holes shall be completely filled with concrete.

G) In general, sheet piling cofferdams shall extend well below.the bBttom\of the footing and shall
be well braced and as watertight as possible. ' B \ ’

. :\ :,, B . N \
H) When foundation-piles are to be driven inside a cofferdam and it is ju_dg\ed impossible to de-
water the cofferdam before placing a concrete seal, the excavation may be extended below
the designed level to a depth sufficient to allow for swell of the material during pile driving

operations. Any material that rises to a level above the design level shall be'_removed.

l) Where it'is possible to de-water the cofferdam, the foundation material shall be removed to
exact grade after the foundation piles are driven. ‘ o

J) Backfilling in a foundation to compensate for excavation, which has beep extended below the
required grade,-shall be at the expense of the Contractor. Backfilling shall be with concrete or
foundation fill material as indicated on the Drawings, or as directed by the Engineer.

- - /; J\'

If no material is \ind‘icated, backfilling shall be concrete of thé“same kind as required for the
structure to be constructed in.the excavation. Unless ot‘heﬁN’ise/permitted no excavation shall
be made outside of caissons or cribs or cofferdams or sheet piling and the natural streambed
adjacent to the structure shall not be disturbed without permission from the Engineer.
If any excavation or dredging is made at the site of the structure before caissons, cribs, or
cofferdams are in place, the Contractor shall after the foundation is in place, backfill all such
excavation to the original ground surface or stream bed with material satisfactory to the
Engineer.

Material deposited within the stream area from foundations or other excavations or from the
filling of cofferdams shall be removed and the stream area freed from obstruction.

K) Caissons and cofferdams, which have tilted or moved laterally during construction, shall be
corrected as necessary at the expense of the Contractor.
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L) Unless otherwise provided cofferdams shall be removed after the completion of the sub-
structure. The removal shall be effected in such a manner as not to disturb or mar the finished
work. The Engineer may order the Contractor to leave any part or the whole of the cofferdam
in place.

M) When conditions which, in the opinion of the Engineer, render it impossible to de-water the
foundation before placing the footing are encountered, the Engineer may require the
construction of a concrete foundation or seal of such dimensions as he may consider
necessary, and of such thickness as to resist any possible uplift. The concrete for such seal
shall be placed as shown on the Drawings or required by the Engineer. The foundation shall
then be de-watered and the footing placed. When weighted cribs are used and the weight is
used to overcome partially the hydrostatic pressure acting against the bottom of the
foundation seal, special anchorages such as dowels or keys shall be provided to transfer the
entire weight of the crib to the foundation seal. When a foundation seal is placed under water
the cofferdam shall be vented at low water as directed.

Cofferdams shall be constructed so as to protect newly cast concrete from sudden rising of the
water and to prevent damage to the foundation by erosion.

2.5.3.5 Pumping and Bailirig :
Pumping and bailing from the-interior of any foundation enclosure shall be done in such a manner
as to preclude the possibility of the movement of water through or alongside any concrete being
placed. No pumping or bailing will be permitted during the placing of concrete and for a period of a
least 24 hours thereafter unless it is done from a suitable pump separated from the concrete work
by a watertight wall or from well points.

Excavations shall be as dry as possible prior to and during placing concrete. Placing concrete
under water will only be permitted if indicated on the Drawings or approved by the Engineer.

2.5.3.6 Backfilling ' :
All spaces excavated under these Specifications and not occupied by the permanent structure
shall be backfilled. Backfilled material shall fully comply with this Specification and adequate
provision shall be made for drainage. No backfilling shall commence until permission has been
given by the Engineer.- ' :

Backfill under top level of pile caps shall always be made with compacted sand fill free from
chemical contamination. Over top level of the pile cap but outside embankment and road areas,
the backfill shall be excavated material if suitable and free from chemical contamination,
and approved by the Engineer. If the excavated material is not suitable, the Engineer may order
sand filling.

Backfill within the embankment and road areas shall be made in accordance with Section 2.6 of
these Specifications.

Special care shall be taken to prevent any unduly high pressure against the structures. In placing
backfill and embankment, the material shall be placed insofar as possible to approximately the

' same height on both sides of the structure at the same time. If conditions require backfilling
appreciably higher on one side, the additional material on the higher side shall not be placed until
permission is given by the Engineer that the structure has enough strength to withstand any
pressure created.
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254

2.5.5

Jetting of fill or other hydraulic methods involving, or likely to involve, liquid or semi-liquid pressure
is prohibited. Backfill and embankment fill shall not be placed behind the walls of bridges or box
culverts until the top slab has been placed for at least three days.

The placing of embankment and the benching of slopes shall continue in such a manner that at all
times there will be a horizontal berm of thoroughly compacted material for a distance at least
equal to the height of the abutment or wall to be backfilled.

Measurement
The volume of excavation and backfill shall be measured in cubic metres of excavated
undisturbed material.

The quantity of excavation for structures to be measured for payment shall include excavation for
all structures except pipe culverts, which will be in accordance with Section 6.2. The measured
volume shall be the excavation plan outline, bounded on the bottom by the plane of the underside
of the brick flat soling to the blinding concrete under the'reinforced concrete footing and on the top
by the surface of the existing ground‘and on the sides by.vertical planes of the footings.

A\ PN

[ A -a
2 ' b Tl AN
Backfilling with previ’odsly\e)‘{cavat_ed material shall not.be measured or paid for separately but
shall be deemed included in the rate for excavation. SN
‘\7 PN \/ﬁi}.\\@,

Backfill with concrete or'sand where directed by the Engineer\inclijdiﬁg ‘Concrete seals shall be
measured separately as the volume within the plan outline and top and botto‘m surfaces. Concrete
or sand placed to backfill excavation beyond the excavation required will.not be measured for
payment. The plan outline referred to is the excavation plan outline as defined ‘e;bove.

. . — |
If sand fill is ordered over top level of pile cap, the fill shall be the specified filling volume
measured on the Qrawings up to profiles agreed upon in writing by the Er]gineelr.

In the case of structures for which a lump sum price is called for, the-volurrje of excavation as
stated above for the work as shown on the Contract Drawings, shall be subtracted from the
volume measured as above, and the price to be paid or deducted shall be based on the measured
increase or reduction of the excavation shown on the Drawings. n y

3 . Ve
Removal of slides, cave-ins, silting or filling shall not be measured n,pi pai/('i for.

L P
Payment Yy
This work measured as provided in Section 2.5.4-shélllb¢-paid for at the Contract unit prices per
cubic metre for each particular item. The payment_shall ‘be full compensation for all excavation,
stockpiling, backfilling and disposal including compaction; constructing and removing all
cofferdams; all dewatering, pumping and bailing; and for furnishing all materials, labour,
equipment, tools, sheeting, bracing, cofferdams, pumps, and incidentals necessary to complete

the work.

Should it be necessary, in the opinion of the Engineer, to lower the footings to an elevation below
the level shown on the Drawings, payment for the “Excavation and Backfill for Structures” required
below plan level down to and including an elevation 1.5 metres below plan level for any individual
footing will be made at a unit price equal to 115% of the Contract unit tender price. Payment for
the excavation from an elevation greater than 1.5 metres below plan level down to and including
an elevation 3 metres below plan level will be made at a unit price equal to 125% of the Contract
unit tender price for “Excavation and Backfill for Structures”. No additional extra compensation will
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be allowed for any required cofferdam adjustments made necessary by such lowering of footings

In case where the extra depth required for any footing or footings exceeds 3 metres, a
supplementary agreement shall be made covering the quantities removed from depths in excess of
3 metres below plan grade.

Payment for backfilling shall be included in the pay item for “Excavation and Backfill for Structures”
except for sand backfill and concrete backfill. These backfill types shall be measured as provided
in Section 2.5.4 and paid for at the concerned Contract unit prices, but no compensation in the pay
item “Excavation and Backfill for Structures” shall be made for less backfi illing with excavated -
material or more surplus to waste.

All payment for the backfilling and compaction of those areas which were removed, as structural
excavation shall be included in the appropriate unit rates below. Filling or backfi iling of areas
above the natural ground level or above-the-limits of road excavatlon or channel excavatuon
section shall be paid for under Section 2. 6 T[L'r :

Cofferdams for structures wnthout excavatlon/ or example{%r pile caps over water shall be
deemed to be included in'the’t unlt prlces for the- concemed plle cap@

N2

>

2/5/1 Excavation and: Backfill for Structures  Cubic Metre

Pay items shall be:

21512 Concrete}Bg?;kﬁll for Structures - ,Cubib—MetrQ
>‘ . . T S

2/5/3  Sand Baé{:liﬁ]i"fb&,§tructures Cubic Metre
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2.6

2.6.1

2.6.2

2.6.3
2.6.3.1

2.6.3.2 Placing Embankment._” . .

EMBANKMENT ‘

Description

This work shall consist of the construction of embankment and fill by furnishing, placing,
compacting and shaping suitable material of acceptable quality obtained from approved sources in
accordance with these Specifications and to the lines, levels, grades, dimensions and cross
sections shown on the Drawings or as required by the Engineer.

Materials
All fill materials shall be free from roots, sods or other deleterious material.

Materials for embankments shall be from sources which the Contractor shall propose and which
shall be approved by the Engineer. Approval shall normally be given to the use of material which,
when compacted to 98% of maximum dry density determined in accordance with STP 4.3 has a4
day soaked CBR value of not less than 4%: - -

1 ,.’x,,

'.'7'/“\

e Liquid limit of soil fraction passmg 0 425 mm: sneve not. to exceed 50% (STP 3.2)

DA ERRe:
o Plasticity index of soni fractlon passrng 0 425 mm §|eve/not to exceedx25% (STP 3.2)
\ .,L \\/ t)//\\ /:\
Construction Methods = / \(, ; ‘\(\\-1‘ \

Preparation of, Foundattons for Embankment
Prior to placing any embankment upon any area, all clearing and’ grubbmg operatuons shall have
been completed ln accordance with Section 2.1 and excavation under carrlageways shall be
carried out in accordance with Section 2.2. e "f.

The original ground surface shall be disturbed as little as possible except for levelling of dikes,
terraces and obsolete ditches. T X /

’“/J- CE /’\
Existing dltches etc shall be closed at the embankment as descnbed in Section 2.1.3.5.
Embankments:in swamps or water shall be constructed as indicated on: the Drawings and as
described in these Specifications. The Contractor shall, when ordered by the Engineer, excavate
or displace swamp'ground (Section 2.2.3.5) and backfill with river or beach sand unless otherwise
directed by the Englneer\

A) General / e

Except as otherwise required by the Drawmgs,,all sembankments shall be constructed in layers

" approximately parallel to the finished grade of the roadbed. During construction of embankment, a

smooth grade having an adequate crown shall be maintained at all times to provide drainage.

The placing of fill shall be carried out in successive layers for the full width of fill as shown on the
Drawings with allowance being made for the placement of topsoil if applicable and in such lengths
as are suited to the watering and compaction methods utilised. Each layer shall not exceed 150
mm in thickness on completion of compaction. The completed embankment shall have the
required form, cross-section, grade and levels as detailed on the drawings or as directed by the
Engineer with a surface tolerance of +25mm from thé specified levels.
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2.6.3.3

Embankment fill placed adjacent to structures shall be in accordance with Section 2.5.3.6.
B) Placing Embankment over Swampy Ground

Where new embankment will overlay existing canals, ditches, ponds or other waterways, these
shall be filled in exclusively with sand in accordance with Section 2.4.3.3. Prior to filling,
cofferdams shall be made to allow pumping, and the bed shall be left to dry until approved by the
Engineer for filling.

The Works shall be performed in such a manner and at such times as to avoid interruption of or
interference with the free flow of water in the canalis.

Full compensation for conforming to these requirements shall be considered included in other
rates within the Contract items, and no additional payment will be made.

C) Widening of Existing Embankment

Where embankment fill is being carried out to widen an existing embankment the new fill material
shall be fully keyed into the old embankment by means of benching which shall be in steps each
not less than 300 mm high and 600 mm wide. Steps shall be cut in advance of the filling. Material
cut in benches may be used as fill if found to be suitable.

Compaction of Embankment.

The moisture content of the fill materials before compaction shall be within +2% of the optimum
moisture content as determined in accordance with STP 4.3(Standard Compaction). The achieved
dry density of the embankment after compaction shall not be less than 98% of maximum dry
density determined earlier in accordance with STP 4.3.

One density test for each 1,000 square metres of a completed layer will be carried out according to
STP 6.2, unless otherwise directed by the Engineer. If test results show that the density is less
than the required density, the Contractor shall carry out further compaction to obtain at least the
required density. The compacted layer shall be approved by the Engineer before the Contractor
can commence a new layer.

In addition to the density test, one Dynamic Cone Penetrometer (DCP) test shall be carried out for
each 500 sqm of a completed layer; the rate of penetration from the test should not exceed 38
mm/ blow. »

When necessary, each layer, before being compacted, shall be mixed with dry material or
otherwise processed to bring the moisture content sufficiently close to optimum to make possible
its compaction to the required density. The material shall be so worked as to have a uniform
moisture content through the entire layer.

Each layer of material shall be compacted uniformly by use of adequate -and appropriate
compaction equipment. The compaction shall be done in a longitudinal direction along the
embankment and shall generally begin at the outer edges and progress toward the centre in such
a manner that each section receives equal compactive effort.

Hauling equipment shall be operated over the full width of each layer in so far as practicable.
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2.6.4 Measurement

2.6.5

Embankment shall be measured in cubic metres based on cross sections of accepted
embankment constructed and completed in accordance with the Specifications, to the lines, levels
and grades required or as directed by the Engineer.

The cross section to be used will be the area bound by the subgrade (below improved subgrade or
sub-base) the side slopes or edge limits and the original ground line or the level after excavation of
unsuitable material with the net volume being calculated by the End area method. A deduction of
volume will occur when topsoil is placed in accordance with Section 6.6 of this Specification.

No allowance will be made for material cut in benching operations.

The final volume of embankment fill shall not include the voids for bridges and box-culverts, but the
voids for pipes, manholes, catch basins and the like will however not be deducted.

Sand backfill to swampy ground ; shaII be “measuredsin~cubic metres based on the net volumes
backfilled as directed by the Engmeer L

\ LAY
Payment : /\)6/\\1)1 -

This work measured”as proxlded/above shall be paldxfor/}t the Contract unit prices per cubic
metre. Payment shaII\be,mJLcompensatlon for performmg the work\fumlshmg the materials and
providing all labour, equnp;ent tools and incidentals necessary t6 oo/mplete\t{e work.

Ng N\
Partial payment may*be made on measured volumes of requnredéembankment fill actually

executed. The Engméer will set terms for deductlon in. thls quantlty to'compensate for work not
: i

1D
fully completed. !;:éf)r\\ T i:»;l ‘: g:
) . 2T TV
Pay items shall be'O/,\\Q"l‘-\ 74} 'E:
2/6/1(a) Embankment Fill from Excavat|on on Site ‘ CUbIC Metre

2/6/1(b) Embankment Fill from Excavatlorl in Borrow oy
Pit W|th|n«the Right-of-Way o Cubic,Metre
3 &y

N N §
- « ijtc Metre

2/6/2 Embankment Eill from*Borrow Pit in
Cubic Metre

Contraetor’s@ranged Land~—— __——

e

2/6/3 Sand Backfill to Swamp
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2.7

2.71

2.7.2

2.7.3

PREPARATION OF SUBGRADE

Description :

This work shall consist of the preparation of subgrade in embankment, or in cut by removing,
scarifying, watering, compacting and shaping existing or previously placed material in accordance
with these Specifications and to the lines, levels, grades, dimensions and cross sections shown on
the Drawings or as required by the Engineer.

Materials

All subgrade material shall be from sources, which the contractor shall propose and which shall be
approved by the Engineer. The material shall be free from roots, sods or other deleterious material
and when compacted to 95% of maximum dry density determined in accordance with STP 4.4
shall have a 4 day soaked CBR value of not less than 6%.

Subgrade material shall satisfy the following criteria:
e Liquid limit of soil fraction passing 0.425 mm sieve not to exceed 50% (STP 3.2)
e Plasticity index of éoil'ffaCtidn passing 0.425 mm sieve not to exceed 15% (STP 3.2)

Any subgrade’fﬁétérial_ih cut or existing old embankment, which is found to be unsuitable, shall
be removed ‘_z"and replaced as directed by the Engineer.

Construction Methods
The subgrade shall be prepared over the full width of the embankment including shoulders. Part
width working may be allowed with the prior written approval of the Engineer.

The subgrade shall'\be prepared in lengths of not less than 100 metres at any one time, unless
otherwise approved by the Engineer.

Where the subi‘grade' is in embankment, the subgrade layers to the required depth shall be
compacted to achieve dry density not be less than 95% of maximum dry density (MDD)
determined earlier in accordance with Modified Proctor Test (STP 4.4). .

In the case of road sections in cut or in case of full reconstruction of pavements, where the existing
subgrade does not meet the above compaction criteria upto a depth of 300 mm, the material in the
upper layer will be first removed and stacked separately. The bottom layer shall be scarified until
the soil is fully loosened; any lumps or clods shall be removed or broken to pass 50 mm sieve. The
layer shall be brought to optimum moisture content (OMC) and then compacted so as to achieve
the minimum compaction level as given above, and minimum CBR of 6%. Any unsduitable material
occurring within the layers shall be removed and replaced by approved materials. The second
layer of subgrade shall be laid after testing and approval the first layer and compacted to similar
specifications.

The moisture content of the sub-grade material before compaction shall be within +2% of the
predetermined optimum moisture content established in accordance with STP 4.3 (Standard
Compaction). The achieved dry density after compaction of the subgrade layer shall not be less
than 98% of maximum dry density as determined in accordance with STP 4.3.
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2.7.4

2.7.5

When necessary, each layer, before being compacted, shall be allowed to dry or be watered to
bring the moisture content to within £2% of optimum to make possible its compaction to the
required dry density. The material shall be so worked as to have a uniform moisture content
through the entire layer.

The subgrade material shall be compacted uniformly by use of adequate and appropriate
compaction equipment. The compaction shall be done in a longitudinal direction along the
embankment and shall generally begin at the outer edges and progress toward the centre in such
a manner that each section receives equal compactive effort.

Samples to determine the compaction shall be taken regularly with a set of three samples for each
1,000 square metres of finished layer or as decided by the Engineer will be carried out according
to STP 6.2. If the test results show that the density is less than the required dry density, the
Contractor shall carry out further compaction to obtain at least the required dry density. In addition
to the density test, one Dynamic Cone Penetrometer (DCP) test shall be carried out for each 500
sqm of a completed layer; the rate of penetration from the test should not exceed 28 mm/ blow.
The compacted subgrade layer shall be approved by the Engineer before the Contractor can

L)

commence a new layer. ~ . : N

The surface of the finished subgrade shall be neat and workmanliké and have the required form,
super elevation, levels, grades and cross section. The finished surface shall be constructed with a

tolerance of 20 mm above or below the specified levels at any point. .~ .\\

Measurement - S ..\‘\

Subgrade preparation shall be measured in square metres based on the surface area of
compacted and accepted subgrade actually completed in accordance with thé Specifications, to
the lines, levels, grades and cross sections required as directed by the Engir]ee[r. No allowance will

be made for overlapping of areas due to half width working. i

. [
No differentiatiqn’w_ill be made between subgrade compaction in cut or in fill. /

Y

\ '

Payment e /
This work measured as provided above shall be paid for at the Contract unit prices per square
metre. Payment shall be-full compensation for performing the ‘work and providing all labour,
equipment, tools and incidentals necessary to complete the work./’

. , : IR SR
The rates shall not include the cost of furnishing th_e;subgjfaﬁé materials which, if not existing, shall
be included in the quantity for fill material as provided for in Section 2.6.

Pay item shall be:

271 Preparation of subgrade 300 mm Depth Square Metre
2712 Preparation of subgrade 450 mm Depth Metre Square Metre 2.8
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2.8

2.8.1

2.8.2

IMPROVED SUBGRADE

Description .

This work shall consist of furnishing, placing and compacting improved subgrade material on a
prepared and accepted subgrade in accordance with these Specifications, and to the lines, levels,
grades, dimensions and cross sections shown on the Drawings, or as required by the Engineer.

Materials
Material shall be a natural or artificial mixture of sand or other mineral aggregates, free from
vegetable matter, soft particles, clay and excess quantities of silt.

Grading: The grading (washed method) shall conform to one of the grading envelopes A to C in
Table 2.8-1. If the material meeting these grading is not locally available then grading-D may be
used with the permission of Engineer. Material with the grading-E shall not be allowed to be used
under this item.

Table 2.8-1 /
A B C D  E
Nominal - -Notless ‘
fineness .’ than 2.8 15-28 10-15 08-10 05-08
modulus o
Sieve size | % passing by weight
(mm)
10 - | 100 100 100 100 100
5.0 | 90-95  95-100 100 100 100
24 | 70-90  90-100 100 100 100
12 | 45-70 70-95  95-100 100 100
06 - |-25-45 40-80 85-100 95-100 . 100
0.3 10 - 20 10-50 50-80  70-90  80-95
0.15 0-2 0-20 5-25 15 - 40 30 - 60

Gradings outside the above limits may in certain circumstances be approved by the Engineer.
Such permission shall be in writing.

b) Plasticity. The portion of material passing the 0.425 mm sieve shall be non-plastic, when tested
in accordance with test procedure STP 3.2.”

¢) CBR. The material shall have a soaked CBR value not less than 8% when compacted to 95% of
maximum dry density as determined by STP 4.5 (Vibrating Hammer compaction).

d) The material shall be free draining. Suitable measures shall be taken for protecting the material
from erosion, with necessary arrangement to drain out the water from subgrade.
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2.8.3

2.8.31

Construction Methods

Preparation of Subgrade

The subgrade shall be shaped and compacted in conformity with the provisions of Section 2.7 and
completed along with all subgrade drainage ahead of the placing of the improved subgrade
material. Notwithstanding any earlier approval of subgrade, any damage .to or deterioration of
subgrade shall be made good before the improved subgrade is laid.

Preparation of the subgrade shall be carried out, unless otherwise agreed by the Engineer,
immediately prior to laying the improved subgrade.

2.8.3.2 Spreading

Improved subgrade shall be spread in layers, with uncompacted thickness up to 200 mm, subject
to the approval of the Engineer, and the layers shall be as nearly equal in thickness as possible.

Where the material for shoulders is the same as that’ used for the improved subgrade course, the
material shall be placed for the fuII width of the roadbed and the shoulders simultaneously.
\ '/ \
Where the shouldeerare not of the same material as the |mproved\subgrade course, then the
improved subgrade shall be spread to give the required compacted depth and the edge detail
shown on the Drawmgs S R
4 .7 N .\ '

When the lmproved subgrade course is spread contiguous to concrete kerbs or gutters, extreme
care shall be exercised not to damage the kerbs or gutters. Any damage 1of kerbs or gutters
resulting from carelessness or negligent construction methods by the Contractor shall warrant the
removal and replacement of said kerbs or gutters at the Contractor’s sole expense

'»-

2.8.3.3 Sprinkling, Rolling and Compacting o |

Each layer shall be compacted to at least 95% of the maximum dry density as determmed by STP
4.5 (Vibrating Hammer) 3 No. in situ density tests in accordance with STP 6. 2 shall be taken from
each 1,000 square metres of compacted improved subgrade, or as directed by the Engineer. If the

achieved density is less than the minimum required, the Contractor shaII carry out further
compaction. -

- A

When commencing “work on the improved subgrade the Contractor shall carry out a field
compaction trial to determine the optimum moisture content and- the. requured number of passes of
his particular compaction equipment to comply with the- Specmcatlon This method will be
approved by the Engineer and shall be used for all: subsequent compactlon of improved subgrade
material. Such agreement will not however relieve the- Contractor of his responsibility and in the
event that test results later show that the specified compaction is not being achieved all improved
subgrade work shall cease and not be resumed until a fresh trial has been undertaken and a
revised compaction method approved by the Engineer.

In order to ensure uniform bearing capacity at the finished improved subgrade level, CBR tests
shall be carried out as directed by the Engineer. The CBR shall be such that the laboratory value
obtained in accordance with STP 5.1, at the specified compaction and after 4 days soaking, shall
exceed 8%. In areas where these requirements are not met, correction shall be made by such
measures as the Engineer deems necessary.
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- 284

2.8.5

Immediately after each layer has been spread and shaped satisfactorily, each layer shall be
thoroughly compacted with suitable and adequate compaction equipment approved by the
Engineer. Rolling operations shall begin from the outer edge of roadbed toward the centre,
gradually in a longitudinal direction; except on super-elevated curves, where rolling shall begin at
the low side and progress towards the high side.

Improved subgrade material which does not contain sufficient moisture to be compacted in
accordance with the requirements of this Section shall be watered by methods approved by the
Engineer at the Contractor's ‘own expense. Improved subgrade material containing excess
moisture shall be dried prior to or during compaction by methods approved by the Engineer, at the
expense of the Contractor. '

The finished improved subgrade shall follow the required grades and cross sections and at any
point shall not vary more than 20-mm above or below the specified level. The thickness of the
finished-improved sybgrade shall be: .

( !
-not thinner than 20 mm less than the.»rquir’(\e“dftﬁiékﬁ‘e/;fg@ Enyjpoint
SRl 7
AN S A LD N LAY I .
-overall not less than/the requ:re\g thckness when-ﬁve_vthlcl&/ejs/s \m\ez\a(s{yrer'nents are averaged in
any 100 metres of rdad. - )
a T 3
Improved subgr}ade\fvsihig@des not conform to the above requirements §\h‘al|: be reworked, watered
and thoroughly,fe-cdmpaéted to conform. G- \63\,
/ AN
. . 2 e
Measurement 7/ ; > 3

Improved subgrade-as described in this section shall be measured bya_t;ﬁ_q’v_éﬁbfig metres of material
compacted in pla‘gé’w"ahq,\accepted. Measurement shall be based gngth_@'féaverage width and
thickness of| the (improved.subgrade shown on the Drawings aqg-;;actg“al‘ length measured

horizontally along,th€_centreline:of the surface of the road. 5 =2
NS e =S
T .

Payment RN :

This work measured_as provided above s:ha'll;be paid for at the Contract”’ﬁyit rate per cubic metre
for improved subgrade. The payment shall "be -full compensation fc;f’l;:f’ufnishing all materials,
hauling, placing, comp%cting, sprinkling, finishing and shaping, and fofrﬁkallf‘labour, equipment, tools
and other incidentals necessary té‘-co,_rnplete the work/ specified. ) /

—

Pay item shall be:

2/8/1 Imp'roved Subgrade Cubic Metre
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2.9 REMOVAL OF EXISTING STRUCTURES
d b
2.9.1 Description :
This work shall consist of the satisfactory removal and salvage or disposal, wholly or in part, of
existing bridges, structures, substructures, buildings, culverts etc., within the right-of-way as
indicated in the Contract Documents or as required by the Engineer.

The Employer will generally arrange for all structures within the right-of-way, which are not the
property of the Employer to be removed by the respective owners prior to the Contractor
commencing work on site.

Existing structures which are the property of the Employer and which are in the vicinity of a proposed
roadway shall be dismantled or demolished by the Contractor to a level one metre lower than the
proposed road surface elevation. For areas of the Site that will be used for purposes other than
roadways, existing structures shall be dismantled.or_demolished to a level lower than the lowest
elevation of the finished ground/level'; as indlicatedloﬁ Tr?e?D[awings or directed by the Engineer.

T el I 4 .
C, DTG S
ALY e S
~ CU T ONWIR T ey
2.9.2 Materials Obtained from Dismantling TN A N

The materials in thé existing structures may include bu't~are1;n5t(réstricted to structural steel,
reinforced concrete rﬁ‘ateriél%}’.dr stone/brick masonry materials;vin'ahy\-\cfo\mbination. The concrete
materials, stone/brick’ rrlé\son'ry materials obtainable from dismantling of 'strﬁ_cture shall be taken to
stock-piles by,.t'he /“Co\ntf’a/ctor for their possible use in the worksWhen-"so approved by the

Engineer. J ({0‘-/ ’ g )
/% o

The materials .sqlvagéd from dismantling may not in itself comply fully 'wfth specifications for
intended use in the*permanent works. The salvaged material shall be first sorted out as directed.
The materials, v w_hit;h: may be used directly in permanent works, shall be stockpiled separately from
those that require processing for reuse. The materials selected for pr'océssinQ' should be of such
quality as will meet-the specifications after breaking, screening and / or mixing with better quality

. R e
materials if necsssary. i’

\ - 4y
Acceptability of the mgterials (after processing as the case may be) §ha|l be determined by the

Engineer and only such materials that fully satisfy the specifications in all respects shall be

. . £ N
permitted for incorporation.in the permanent works. - N
ar S A&

Structural/reinforcing steel obtained from dismantling of.the “existing structures is not considered
suitable for use in the permanent wérk§? This-wi‘ll'-vb’éft'h'e_"/g‘rbpgrty of the Contractor; it will not be
reused for the permanent Works; ‘and shifted/disposed”of from the site with intimation to the
Engineer. Structures or portions thereof which are specified in the contract for re-erection shall be
stored in separate piles in a location agreed by the Engineer.

The Contractor shall comply with all laws, ordinances, building regulations etc as prevailing in
Bangladesh.

2.9.3 Backfilling after Dismantling of Structures
As directed by the Engineer, holes and depressions caused by dismantling operations shall be
backfilled with excavated or other approved materials and thoroughly compacted in line with
surrounding areas. The backfilling required for restoring the ground after dismantling of
structures shall not be paid separately as the cost shall be deemed to be included in the rate for
dismantling structures.
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2.9.4 Measurement

29.5

The dismantling or rehabilitation, disposal of the material and the backfilling after dismantling of
- structures shall be measured as a Lump Sum per structure.

Payment

The Lump Sum (LS) amounts rates for the various items of dlsmantlmg or rehabilitation shall be
the full compensation for carrying out the required operations including excavation backfilling and
shaping and providing all labour, materials, tools, equipment, safeguards and incidentals
necessary to complete the work for each individual structure. These will also include for handling,

sorting out, salvaging, and stock piling usable materials.

All materials from existing structures, which are suitable for use in the road pavement, shall be
stockpiled in a manner approved by the Engineer. The rate per cubic metre inserted by the

Contractor against pay item 2/9/3 shall be deducted from payments due to the Contractor.

Pay item shall be: N\

2/91

2/9/2

2/9/3(a)

2/9/3(b)

)/ ‘ ARE / G N
Dismantling- eX|st|ng\st)ructure (Box RN N N &«‘/) Lump Sum
Culvert/Plpe’CuIvert/Brldge) including dlsposal of \? ‘\//5
spoil and, backﬂlllng (Ind|v1dua| Structure to be"
stated in, BIill; of Quantities).’
/
llsmantllng portions of existing structure including Lump Sum

Stockplhng of materials (Individual Structure to be

stated |n)B|lI of Quantities)

Deductlon of the Value of Recovered Materlals

(Exci?pt Relnforcmg steel) from Structures
b"'& N i

Deduction of the Value of Recovered Materials @ Tonnes

(reinforcing Steel) from Structures '

- ‘L?«' Cubic Metre
!
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2.10 CONSTRUCTION OF EARTHEN SHOULDERS

2.101 Description
This work shall consist of the construction of shoulders to the road pavement by furnishing,

placing, compacting and shaping suitable material of acceptable quality obtained from approved
sources in accordance with these Specifications and to the lines, levels, grades, dimensions and
cross sections shown on the Drawings or as required by the Engineer.

2.10.2 Materials
All shoulder materials shall be free from roots, sods or other deleterious material.

Materials for shoulders shall be from sources, which the Contractor shall propose and which shall
be approved by the Engineer. Approval shall not normally be given to the use of material from
borrow areas which, when compacted to 98% of maximum dry density in accordance with STP
4.3, has a 4 day soaked CBR value of Iess than 8%. Shoulder materials shall conform to the
following requirements.

@ Liquid limit of soil fraction passmg 0 425 mm S|eve inof to- exceed 40% (STP 3.2)
NS AL SN,

@ Plasticity index of/5oil fractlon passmg 0. 425 mm sieve to/Ge greater than 7% but not to exceed

15% (STP3.2) N/ N
A SN
2.10.3 Construction Methods\c/ \d//"s \?
2.10.3.1 Preparation %) AR
Prior to placing any-shoulder fill, all subgrade preparatlon and subgrade dralnage work shall be
complete. :D/ . r/Al (O
% ::‘,:\_ ) ‘&wj 2d
2.10.3.2 Placing ©) e LG

Except as other\mseJreqmred ‘by the Drawings, all shoulders shall -be constructed in layers
approximately parallelto the finished. grade of the roadbed. The layers shallfnot exceed 150 mm in
thickness on coffipletion of compaction. L}

BN /’D‘
Attention is drawn-to\the requirements for shoulders to be constructedxm stages with the road
pavement layers. The‘f nished surface of the soft shoulder shall have 3 tolerance of £20mm from
the specified level for.the full width, except that where it adjoms arhardéhoulder then the level at

. this pomt must be equalxor‘l'o\wer than the finished level of the approved hard shoulder.

2.10.3.3Compaction of Shoulders W@@
Each layer being compacted, shall'be within +2%.0f-th€ optimum moisture content to ensure its
compaction to the required density and shall be worked to have a uniform moisture content
through the entire layer. The achieved dry density after compaction shall not be less than 98% of
the maximum dry density as determined in accordance with STP 4.3.

Samples to determine the compaction shall be taken regularly, with one sample for each 500
square metres of finished layer, or as directed by the Engineer. Such density tests will be carried
out according to STP 6.2. If test results show that the achieved dry density is less than the
minimum required, the Contractor shall carry out further compaction. Each compacted layer shall
be approved by the Engineer before the Contractor can commence a new layer.
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2.10.4 Measurement
- Shoulders shall be measured in cubic metres based on cross sections compacted and accepted in
place. The volume to be measured will be the net volume of required and accepted shoulder,
constructed and completed in accordance with the Specifications, to the lines, levels, grades and
cross sections required or as directed by the Engineer.

2.10.5 Payment :
This work measured as provided above shall be paid for at the Contract unit prices per cubic
metre. Payment shall be full compensation for performing the work, furnishing the materials and
providing all labour, equipment, tools and incidentals necessary to complete the work.

Pay item shall be:

2/10/1 Construction of Soil Earthen Shoulders _ Cubic Metre
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211 CONSTRUCTION OF HARD SHOULDERS

2.11.1 Description
This work shall consist of the construction of hard shoulders to the road pavement by furnishing,
placing, compacting and shaping suitable material of acceptable quality obtained from approved
sources in accordance with these Specifications and to the lines, levels, grades, dimensions and
cross sections shown on the Drawings or as required by the Engineer. -

2.11.2 Materials
The materials for hard shoulder shall meet the requirements for aggregate base type |I provided
for in Section 3.3.2 B

2.11.3 Construction Methods

2.11.3.1 Preparation of Sub-base . \ RN
The sub-base shall be shaped and compacted in co‘nforﬁwity'Wigh_the provisions of Section 3.2 to
the correct moisture content, and be completed for at least 100.metres ahead of ttie placing of the
hard shoulder material, unless otherwise approved by the Engineer. - \

2.11.3.2 Spreading Hard Shoulder ™.~ RN

The aggregate and_sand shall be mixed thoroughly to obtain a homog‘eno_u\s mix complying with

either grading A or B of Section 3.3.2. Water shall be added during mixing to keep the mixed

material moist so_as to prevent segregation during transportation. " toan

p " T |

The mixed hard-shoulder material, which should be at or near optimum moisture content shall be
spread in two layers of nearly equal thickness so that the compacted thickness shall conform to
that shown on the:Drawings or as directed by the Engineer. All areas of. sggregation shall be
corrected, or removed and replaced with well graded material. A /

. A

Where the material for hard shoulders is the same as that used for the basé’ course, the material
shall be evenly spread in layers, as herein specified, for the full width of the roadbed and the base
course and the shotilders should be constructed simultaneously.

At the edge of the hard sh,o\ulders the hard shoulder material shajl'vb?a’épread to give the required
compacted depth and the édge detail shown on the Drawings,_./"‘f‘*)

2.11.3.3 Sprinkling, Rolling and Compacting / =~~~ Vg S
Immediately after each layer has been spread-and~shaped satisfactorily, each layer shall be
thoroughly compacted with suitable and adequate compaction equipment approved by the
Engineer.

Hard shoulder material, which does not contain sufficient moisture to be compacted in accordance
with the requirements of this Section, shall be sprinkied with water. The Contractor shall supply the
necessary water at his own expense.

Hard shoulder material containing excess moisture shall be dried prior to or during compaction.
Drying of wet material shall be performed by methods approved by the Engineer, at the expense of
the Contractor.
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Each Iayer shall be compacted to at least 98% of the maximum dry density as determined by STP
4.5 (Vibrating Hammer). Density of the compacted hard shoulder shall be determined in
accordance with STP 6.2 (150 mm or 200 mm diameter), with at least one test being made for
each 200 linear metres of hard shoulder.

The final shaping and rolling of the soft shoulder to the full width shall be made after the hard
shoulder is completed.

2.11.3.4 Surface Tolerance

2114

211.5

The finished surface of the hard shoulder shall follow the required grades, levels and cross-
sections and shall not vary from the specified level by more than +10mm. The finished surface
shall also not deviate by more than 10mm from a 3m long straight edge laid perpendicular and
parallel to the road centre-line. Any areas having irregularities greater than 10 mm, shall be
corrected by loosening, adding or removing material, reshaping and re-compacting.

The minimum thickness at any single point shall be not less than the required thickness less 10
mm. The hard shoulder shall also have an average thic’:kness“rtot less than the required thickness
when five thickness measurements are averaged in any 100m-length of completed shoulder.

. A : i . . . .
The Contractor shallfcarry out at his own expense, the recdnstruc\tio'n_of,areas of hard shoulder,
which are too thin or too variable in thickness to meet this requirement.

Measurement = . -
This item shall be measured as the number of cubic metres of material complete in place and
accepted. Measurements shall be based on the cross section of the hard shoulder shown on the

Drawings and the actual length measured on the surface of the road.

Payment

This work measured as provided above shall be paid for at the Contract unit rates per cubic metre
for hard shoulder., The payment shall be full compensation for furnishing all materials, hauling,
placing, compactlng, sprinkling, finishing and shaping and for all labour; equnpment tools and
other incidentals necessary to complete the work.

Hard shoulder shall be paid for at the Contract unit rates irrespective of the sources of material
used. All costs of excavating existing pavement or savings to the. Contractor from re-using
materials excavated from existing pavements in section 2.2 should be included under this item.

Pay itefhs shall be:

211111 Construction of Hard Shoulder ' Cubic Metre
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2.12
2121

2.12.2

2123

SUBGRADE DRAINS

Description

This work shall consist of excavating, furnishing material, backfilling and fi n|sh|ng drains to the
prepared and accepted subgrade in accordance with these specifications and the dimensions and
cross sections shown on the drawings, or as required by the Engineer.

Materials
The material for backfilling of subgrade drains shall be clean free draining sand and gravel, free
from any vegetable matter, soft particles, silt or clay.

The grading requirement of the drain backfill material shall conform to that shown in Table 2.12-1
below:

Table 2.12-1 . - ---»_m
NEESrE '\
Sieve size \/ % passmg by we|ght4 &
AN ,) / 5 Mln Max / N \
1omm” >0 j}?-? 10
5 rnm\/ N 80-100
24 mm ‘7/"’ 65-95
_ 1’2 mm \*C 50-80
0.6 mm N K - 2550
0.3 mm* ! 10-20
0 15 mm' 0-10
' 0 075 mm . 0-2

N \J o
The separator matenal shall consist of suitable woven rot proof fabnc,;geotéxtule membrane or
perforated heavy:- duty polythene sheeting. The separator shall be of adequate strength to protect
the drainage matenal from contamination during construction of the pavement and shoulder and
shall allow the free passage of water whilst preventlng the contammatlon Sf drainage backfilling
material with fine son particles. Samples of proposed materials shall’be submitted by the
contractor not less than one month prior to commencement of dralnage works. The Engineer shall
order the contractor® to carry out tests and field trials necessaryftOwensure the adequacy of the

material prior to approval. e //«é‘(\ .

Construction Methods
Subgrade drains shall be excavated neatly by hand in the prepared subgrade to dimensions and
grades and intervals shown on the drawings or directed by the Engineer. Drains on opposite sides
of the road shall be staggered.

The excavation shall be backfilled with material in accordance with Table 2.12-1. The backfill
shall be compacted by hand ramming and struck off level with, or slightly above, the finished
subgrade level.

The finished backfill shall be immediately covered with approved separator material, which shall
extend 150 mm beyond the edges of the drain on all exposed faces. Any joints in the fabric shall
be overlapped by at least 150 mm. Fabric shall be held in place by suitable means to prevent
movement of the separator during construction operations.
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2124

2.12.5

2/1211

Shoulder and pavement materials ove; the drain and separator shall be carefully placed by hand
for a depth of not less than 100 mm prior to placing and rolling of the general shoulder pavement
materials.

Measurement :
Subgrade drains shall be measured in linear metres of drain completed and accepted.

Drains shall extend from a point vertically below the outer edge of the carriageway, or paved
shoulder, to the finished face of the embankment, or side ditch. In the event that the contractor
constructs the embankment to dimensions in excess as those shown on the plans and sections
additional length of subgrade drains shall be at the Contractor’s expense.

Payment

The work measured as provided above shall be paid at the contract unit rate per linear metre.
Payment shall be full compensation for performlng ﬁa work and provudlng all labour, equipment,
materials, tools and incidentals necessary to complete ffiworks

Pay item shall be:
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3.1
3.1.1

3.1.2

3.1.3

PAVEMENT (MINOR WORKS & PRELIMINARIES)

General
Division 3 of the Specifications covers all requirements for road pavements that will be
incorporated in the Works.

Preparation and Stockpiling of Materials

Materials to be used in pavement works shall be processed and stockpiled only in designated
areas as approved by the Engineer. The Contractor shall make all arrangements and bear all
costs associated with the provision of these storage areas. Preparation and storage of materials
along the alignment will not be allowed.

The designated areas shall be cleared of all vegetation and topsoil prior to commencing work
and the arrival of any materials. The area will be graded with proper slopes, drained, and well
compacted to provide a plane and hard surface for the stockpiling of materials. The area to be
used for stockpiling of concrete/bituminous works aggregates shall be a surfaced platform with a
well compacted 150 mm thick layer of stone/gravel/brick aggregate or with brick flat soling over
a compacted sand bed. The area of surfaced platform will be sufficient enough to allow
stockpiling and handling operations of aggregates without intermixing of different types of
aggregates or spilling of aggregates outside the surfaced platform at any stage. All necessary
measures shall be taken to prevent contamination of aggregates with silt and clay and other
deleterious materials during the stockpiling and handling operations. If any aggregate has been
stockpiled outside the surfaced platform, the bottom 300 mm of material shall not be used in the
concrete/bituminous works; however it can be used in other un-important works with the
permission of the Engineer. Similar kinds of precautions shall be taken during stockpiling and
handling of stone boulders to be crushed at the plant site to prevent contamination of their
products. In any case, any contaminated aggregate shall not be used in the works.

Bricks of different frog marks, different materials and size fractions shall be kept in separate
stockpiles divided as necessary to prevent contamination.

Unless otherwise approved by the Engineer, each stockpile shall be built at least 2 metres high.
The Contractor- shall supply any planking or other material required in connection with
movement of vehicles over and about the stockpiles.

Scarification and Preparation of Existing Pavement and/or Hard Shoulders

This work shall consist of scarifying the existing pavement and shoulders to a depth up to 200
mm, or as ordered by the Engineer, and over a width as indicated on the Drawings or as
instructed by the Engineer. The material shall be thoroughly mixed by means of a motor grader
and homogenised with a pulvimixer or similar approved plant or by labour intensive methods. It
shall then be spread and compacted, with the addition of water as may be required, in such
manner as to obtain a profile conforming with the lines, grades and cross-sections shown on the
Drawings, or as directed by the Engineer.

If there is any suitable surplus material this shall be temporarily stockplled for subsequent reuse
in the Works, as directed by the Engineer.

Any shortage of materials shall be supplied by the addition of material having engineering
characteristics not inferior to those required for sub-base or base, as appropriate. The additional
material shall be thoroughly mixed with the scarified and homogenlsed material, by means of a
motor grader, before compacting.
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3.14

3.1.5

Repair of Potholes and Damaged Areas of the Existing Bituminous Surfaced Roads

The Engineer may instruct the Contractor to repair potholes or damaged areas on existing
bituminous surfaced roads including depressions and broken edges.

The Contractor shall remove the bitumen surface as directed. All damaged and unstable parts of
the existing base and sub-base shall be excavated until sound material is reached on all sides
and at the base of the excavation. Unsuitable excavated materials shall either be disposed of or
stockpiled in locations as directed by the Engineer. The shape of the excavation shall then be
made rectangular with vertical sides.

The excavated material, depending on its nature, shall be:

1) stocked adjacent to the Works for reuse, if so directed, or
2) disposed of to spoil, if so instructed in writing by the Engineer.

The bottom of the excavation shall then be shape:dﬁfimmed, watered if necessary, and
compacted to the density required for the appropriate pavement layer. The excavation shali then
be filled with base material of the type directed by the Engineer in layers after compaction of not
thicker than 100 mm. Each layer shall be properly ievelled and watered and carefully rammed or
compacted with an approved hand vibratory roller, in order to_achleve the density required in
Section 3.3 for Aggregate Base. A bituminous leveling course or bituminous surfacing will then
be placed after applying tack coat to the bottom layer and outer vertical sides, as directed by the
Engineer in accordance with the procedure as described in Sections 3.7.3. 2 3.7.3.3and 3.5.3.4.
- ) )
Levelling Course ' - '
Where shown on.the Drawings, or as ordered by the Engineer a Ievelllng course will be
constructed on the.existing pavement with the materials required in the Drawings or as otherwise

“ordered by the "Engineer. The execution, measurement and payment of the levelling course

works shall be in accordance with the relevant provisions of these Specn” ications, for the material
that will be ordered by the Engineer to be used. .

SN Y,
Payment .- o/
The scarification and preparation of Existing Pavement and/or shoulders will be paid for at the
Contract unit price for each square metre actually scarified in accordance with the instructions of
the Engineer. The price shall be full compensation for all labour, equment tools, plant, etc. for
scarifying, mixing, homogenlsmg spreading, watering and compactlng, or temporary stockpiling
for reuse, and all other incidentals necessary to complete ih,e work specified.

—
-

The repair of Potholes and damaged areas of Eiigﬁng.Bituminous Suifaced roads shall be paid
for at the Contract unit rate, on the basis of the volume of excavation filled as ordered by the
Engineer. The rate shall include for all excavation, for disposal or stockpiling of resulting
material, where ordered, for the compaction of the bottom of the excavation to the specified
density, for the supply and placing of sub-base or base material to the specified density along
with the supply and placing of the bituminous material, and for all charges related to the proper
execution of the work prescribed. The cost of tack coat shall be considered to be included within
the rates of this item.

Pay items shall be:

3/111  Scarify, Mix and Recompact Existing
Pavement and/or Shoulder Square Metre

3/1/2  Repair of Potholes on the Existing Pavement Cubic Metre

Page 3.2
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3.2 SUB-BASE

3.2.1 Description
This work shall consist of furnishing, placing and compacting sub- base material on a prepared
and accepted subgrade or improved subgrade in accordance with these Specifications, and to
the lines, levels, grades, dimensions and cross sections shown on the Drawings or-as required
by the Engineer.

3.2.2 Materials
The Contractor shall submit results of material tests on the proposed subbase material to the
Engineer for his approval at least seven days in advance of its use. Fresh approval shall be
required when the material is changed.

Material shall be natural or artificial aggregate material, free from vegetable matter, soft particles,
clay and excess silt. Natural and artificial materials may be mixed together provided they fully
conform to all requirements of the Specification and the proportions are approved by the
Engineer in writing. If gravel is used as coarse aggregate, it shall contain at least 50% particles
(by weight) having broken faces. Natural sand with Fineness Modulus less than 1.0 shall not be
allowed to be used in the sub-base material.

The material for sub-base shall conform to the requirements givén below:

a) Grading: The grading (washed method) shall conform to grading envelopes A, or B in Table
3.2-1, as specified in the contract; in case the type of grading is not specified in the contract,
it shall be as instructed by the Engineer.

The grading shall not be allowed to vary from coarser side on one sieve to finer side on
another sieve within the grading envelope; and the fraction passing the 0 075 sieve shall be
not greater than two-thirds of the fraction passing 0.425 mm sieve.

b) Plasticity. The portion of material passing the 0.425 mm sieve shall be non- plastlc when
tested in accordance with test procedure STP 3.2.

c) CBR. The material shall have a 4 day soaked CBR value not less than 25% when compacted to
98% of maximum dry density as determined by STP 4.5 (Vibrating Hammery).

d) Aggregate Crushing Value/Ten Percent Fines Value. Any material retained on the 10 mm
sieve when sampled and tested in accordance with STP 7.7.1 and 7.7.2 shall have an
Aggregate Crushnng Value of not greater than 38% and the ten percent fines value shall not

be less than 75 kN. s

Table 3.2-1
Grading Requirements for Sub-base Material

Sieve Size Percentage by Weight Passing Sieves
(mm) Grading A Grading B
50 100 _ -
38 85-100 --
20 - 55-95 100
10 : 35-75 70 — 100 o
5 25-60 45 -85
24 15-50 30-70
0.600 7-35 10 - 45
0.300 6 —27 7-30
0.075 3-15 : 4-20
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3.2.3 Construction Methods
- 3.2.3.1 Preparation of Subgrade or Improved Subgrade

3>

3.2.3.2 Spreading Sub base v/ N

The subgrade or improved subgrade shall be shaped and compacted in conformity with the
provisions of Specifications Sections 2.7 and 2.8 and completed ahead of the placing of the sub-
base material. Notwithstanding any earlier approval, any damage to or deterioration of the

@ subgrade or improved subgrade, including any increase in moisture content above that permitted

to achieve the specified compaction, shall be corrected at the Contractors expense before sub-
“base is laid.

Preparation and surface treatment of the subgrade or improved subgrade shall be carried out
only after completion of any specified subgrade drainage and unless otherwise agreed by the
Engineer immediately prior to laying the sub-base. The sequence of operatlons shall be as
foIIows

a) The subgrade or improved subgrade shall be regulated and trimmed so that its finished profile
shall not vary by more than 20 mm above or below the specmed formation level at any point.

b) The trimmed formation shall be rolled by 1 pass offa smooth wheeled roller having a load per
100 mm width of roII not Iess than 214 kg or a Vibratory roIIenhavrng a static load per 100 mm
width of wbratory roII/of not less than 71 kg or a vnbratory; plate compactor having a static

/pressure under the:basé: plate of not less than 1,400 kg/mZ\C/ }

{?*'

S

Sub-base shall be spread in layers of nearly equal thickness either' by hand or by using a grader
or paving machme,/wnh an uncompacted thickness up to 150 mm, sub]ect to the approval of the
Engineer. Where sand and aggregates are combined together to meet the specified grading,
care shall be takenr to prevent segregation of the material into fine and: coarse parts. All areas of
segregated coarse’or fine material shall be corrected, or removed and replaced with material,
which conforms to the Specrflcatlon
Where the mater’l)al for shoulders is the same as that uséd for the sub- base course, the material
shall be evenly spread in layers, as herein specn” ed, for the full width of the sub-base course and
the shoulders S|mu|taneously // »
/ o

Where the shoulder’s ar\e not of the-same material as the sub- basgsoourse then the sub base
shall be spread to glve/the requnred compacted depth and%he edge detail shown on the.
Drawrngs

When the sub base is spread contlguous to concrete kerbs or gutters, extreme care shall be
exercised not to damage them. Any damage of kerbs or gutters resulting from carelessness or
negligent construction methods by the Contractor shall warrant their removal and replacement at
the Contractor's sole expense. -

3.2.3.3 Sprinkling, Rolling and Compacting

Immediately after each layer has been spread and shaped to the cross section required each
layer shall be compacted with suitable and adequate compaction equipment approved by the
Engineer. Rolling operations shall begin from the outer edge of roadbed toward the centre,
gradually in a longitudinal direction; except on super-elevated curves, where rolling shall begin at
the low side and progress towards the high side.
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If water is required, to bring the sub base to the correct moisture content, it shall be sprinkled on
the surface. The contractor shall supply and sprinkle the necessary water at his own expense.

Sub-base material containing excess moisture shall be dried prior to or during compaction.
Drying of wet material shall be performed by methods approved by the Engineer, at the expense
of the Contractor.

Each layer shall be compacted to at least 98% of the maximum dry density as determined in
accordance with STP T4.5 (Vibrating Hammer). Moisture content at the time of compaction shall
be the optimum moisture content + 3%.

The Contractor shall carry out a field compaction trial at the start of constructing the sub-base to
determine the optimum moisture content and the required number of passes of his particular
compaction equipment to comply with the Specification. This trial will also determine the
relationship between the loose and compacted thickness in controlling the loose thickness at the
time of spreading the mix. The method will require to be approved by the Engineer and shall
then be used for all subsequent compaction of sub-base material. Such agreement will not,
however, relieve the Contractor of his responsibility and in the event that test results later show
that the specified compactlon is not being achieved all sub base work shall cease and not be
resumed until a fresh trial has been undertaken and a revised compactlon method approved by
the Engineer. ‘

3 No. in situ density tests in accordance with STP 6.2 (150 or 200 mm diameter) shall be taken
for each 1,000 square metres of compacted sub-base, or as directed by the Engineer. If the test
results show that the achieved dry density is less than that required, the Contractor shall carry
out further compactlon to obtain the minimum required dry density.

In order to ensure umform bearing capacity at the finished sub-base level, CBR measurements
may be ordered by | the Engineer. The CBR shall be such that the Iaboratory value obtained from
testing in accordance with STP 5.1 on samples compacted to the specified dry density and
soaked for 4 days'shall exceed 25%. In areas where these requirements are not met, correction
shall be made by such measures, as the Engineer deems necessary. '

The finished sub- base shall be checked for level and crossfall and at any point shall not vary
more than 15 mm above or below the planned grade or adjusted grade The thickness of the
finished sub-base shall be on average L

- not less than the requwed thlckness when five thickness measurements are averaged in any
150m length of completed sub-base.

- not thinner than 10 mm less than the required thickness at any point
Sub-base which does not conform to the above requirements shall be corrected by scarifying the
full depth of the affected areas, adding or removing materials and re- rolling, watering if

necessary, until the entire surface conforms to the correct levels and cross-falls.

The prepared sub-base layer shall be protected against damage until covered by the base
course.
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3.24

3.2.5

Measurement

Sub-base as described in this Section shall be measured by the cubic metres of compacted
material in place and accepted. Measurement shall be based on the thickness/cross-section of
the sub-base shown on the Drawings and area/length measured on the surface of the road.

Payment

This work measured as provided above shall be paid for at the Contract unit rate per cubic metre
for aggregate sub-base, as detailed below. The payment shall be full compensation for
furnishing all materials, hauling, placing, compacting, sprinkling, finishing and shaping, and for all
labour, equipment, tools and other incidentals necessary to complete the work specified.

Sub-base shall be paid for at the Contract unit rate irrespective of the sources of materials used
for constructing the sub-base. All costs for excavating existing pavement, or removing existing
structures, or savings to the Contractor from re-using materials excavated from existing
pavements or structures shall be deemed already covered under pay items 2/2/3, 2/2/4, 2/2/5,

2/9/1 and 2/9/2. T~

Pay item shall be: ) v R YN
N B \ A o~

3/2/1 Sub-base . .\ Cubic Metre
SN ’ ooy
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3.3

3.3.1

3.3.2

AGGREGATE BASE

Description

This work shall consist of a base Type | or Type Il, composed of crushed aggregate material
placed :and compacted on a prepared and accepted sub-base or other base course in
accordance with these Specifications and the lines, levels, grades, dimensions and cross
sections shown on the Drawings or as required by the Engineer.

Materials

Crushed aggregate shall consist of hard durable particles or fragments of rocks or gravel
crushed to the required size, and a filler of coarse sand (F.M. more than 1.5) or other finely
divided mineral matter. Use of brick aggregate is not allowed in Base Type I; however it may be
used for Base Type Il if it meets the Specifications requirements. When the stone is produced
from crushed rock, it shall be from a source approved in writing by the Engineer, and crushed
and screened to achieve the required grading. When produced from gravel, not less than 90%
by weight of the coarse aggregate shall be particles having at least one fractured face and not
less than 75% by weight of the coarse aggregate shall be particles having at least two fractured
faces and, if necessary to meet this requirement or to eliminate an excess of filler, the gravel
shall be screened before crushing. .

The Contractor shall submit results of material tests on the proposed ‘aggregate base material to
the Engineer for his approval at least seven days in advance of its use. Fresh approval shall be
required when the matenal is changed or as order of the Englneer

The material for base shall conform to the requirements given below::

a) Grading. The gradmg shall conform to one of the grading envelopes A or B, of Table 3.3-1.
The material shall be well graded within the envelope with no excess or deficiency of any
size. The grading (washed method) shall conform to grading envelope A of Table 3.3-1 for
base type-I and either envelope A or B for base type-II.

The material shall be well graded within the envelope with no excess or def|C|ency of any size;
the grading shall not vary from coarser side on one sieve to finer side on another sieve within
the grading envelope. The fraction passing the 0.075 sieve shall be not greater than one-third
of the fraction passing 0.425 mm sieve. :

b) Plast|C|ty The portion of material passing ‘the 0.425 mm sieve shall be non-plastic, when
tested in accordance with test procedure STP 3.2.

c) CBR. When tested in accordance with STP 5.1, the materlai shall have a minimum soaked
CBR value at a compaction of 98% of the maximum dry density as determined by STP 4.5
(Vibrating Hammer) as follows: :

Base Type | - 80%
Base Type Il - 50%

d) Aggregate Crushing Value/ Los Angeles Abrasion Value (LAA). The coarse part of material
sampled and tested in accordance with STP 7.7.1 and AASHTO T96 shall have Aggregate
Crushing Values (ACV) and Los Angeles Abrasion Value (LAA).

Type of Base ACV (%) Los Angeles Abrasion Value (%)
Base Type-I Less than 30% Less than 35%
Base Type-ll Less than 35% Less than 40%
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Table 3.3-1

Grading Requirements for Base Material
Sieve Size Percentage by Weight Passing Sieves
(mm) Grading A Grading B
50 100 --
38 90 - 100 --
20 50 — 85 100
10 30 —-65 80 - 100
5 25-50 50 - 80
24 15-38 35-65
0.600 8-22 15-40
0.300 6-16 10 - 30
0.075 2-8 o

3.3.3 Construction Methoc}s
3.3.3.1 Preparation of Sub-base

3.3.3.2 Spreading Base.

The sub-base or lower base ‘shall be shaped and compacted in conformlty with the provisions of
Section 3.2, to the correct ‘moisture content and be completed for at least 100 metres ahead of
the placing of the base matenal unless otherwise approved by the. Engmeer

\")

The aggregate and sand shall be mixed thoroughly to obtain a homogenous mix complying with
the grading requirements of this section. Water shall be added during mlxmg to keep the mixed
material moist so as to prevent segregation during transportation. '

Base shall be at or near the optimum moisture content at the time of placing and spread in
layers of nearly equal thickness, subject to the approval of the Engineer. Spreadlng may be
carried out by hand or using a motor grader or using a paving machine, but machine laying is
preferred. After laying all areas of segregated coarse or fine material shall be corrected, or
removed and replaced with material, which conforms to the Specification. /
CA

Where the material for shoulders is the same as that used for the' base course, the material shall
be evenly spread in layers, as hereln specified, for the fuII wndth of the base course and the
shoulders simultaneously. PR

Where the shoulders are not of the same material as the base course, then the base shall be
spread to give the required compacted depth and the edge detail shown in the Drawings.

When the base course is spread contiguous to concrete kerbs or gutters, extreme care shall be
exercised not to damage the kerbs or gutters. Any damage of kerbs or gutters resulting from
carelessness or negligent construction methods by the Contractor shall warrant the removal and
replacement of said kerbs or gutters at the Contractor’s sole expense.
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3.3.3.3 Sprinkling, Rolling and Compacting

3.3.3.4 Surface ToIera:'1ce/ a2

3.34

Immediately after each layer has been spread and shaped satisfactorily, each layer shail be
thoroughly compacted with suitable and adequate compaction equipment approved by the
Engineer.

If the aggregate base matertal does not contain sufficient moisture to be compacted in
accordance with the requirements of this Section water shall be sprinkled. The. Contractor shall
supply the necessary water at his own expense.

Aggregate base material containing excessive moisture shall be dried prior to or during
compaction. Drying of wet material shall be performed by methods approved by the Engineer, at
the expense of the Contractor.

Rolling operations shall begin along the edges and overlap the shoulder at least 750 mm, or as
close to the outer edge of the shoulder as practicable where a full width roadbed base course is
specified on the Drawings, and progress toward the: centre, gradually in a longitudinal direction.
On super-elevated curves, rollmg shalt. begrn at'the Iow srdeland progress toward the high side.
The rolling operation shall contrnue untll aII» roller ,marks are eliminated, and the course is
thoroughly compacted/ \/ ‘ ‘

Each layer shall be com/pacted to at least 98% of the maxrmf]m dry:densrty as determined by
STP 4.5 (Vrbratrng /Harr}mer) Density of the compacted aggregate’base course shall be
determined in accordance with STP 6.2 (150 mm or 200 mm dlameter dependmg on the layer
thickness); wrth\a’& least three tests being made for each 1,000 square metres

- /

z..

| T J
The final shaplng and rolling of the shoulders to the full width shall be made after the base

course is completedf ‘
i / X

)t
~

.
\l‘-'ﬁ ~

AF

rP“f](?‘
Ll

\“"

The finished surfacerof the aggregate base shall be checked for level and4crossfall and at any

point shall not«vary more than £10mm from the specified level. The surface shall also be

checked for |rregular|t|es by a 3m long straight edge laid perpendicular: and parallel to the road

centreline at intervals not exceeding 20m. The deviation from the strarght edge shall not exceed

10mm. Any areas found to be out of tolerance shall be corrected by loosening, adding or

removing material, re/:shaprng and re- compactmg
N

The thickness of the finished base shall be on average .-

- not less than the required thlckness when ﬁve thrckness measurements are averaged in any
150m length of completed sub-base. -

- not thinner than 10 mm l[ess than the required thickness at any point.

The Contractor shall carry out at his own expense, the reconstruction of areas of aggregate
base which are too thin or too variable in thickness to meet this requirement.

Measurement

This item shall be measured as the number of cubic metres of material complete in place and
accepted. Measurements shall be based on the thickness/cross section of the base shown on
the Drawings and the length/area measured on the surface of the road.
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3.3.5 Payment :
This work measured as provided above shall be paid for at the Contract unit rates per cubic
metre for aggregate base irrespective of the sources of material used. Payments shall be full
compensation for furnishing all materials, hauling, placing, compacting, sprinkling, finishing and
shaping and for all labour, equipment, tools and other incidentals necessary to complete the
work.

" All costs of excavating existing pavement, or removing existing structures, or savings to the
Contractor from re-using materials excavated from existing pavements, or structures shall be
deemed already covered under pay items 2/2/3, 2/2/4, 2/2/5, 2/9/1 and 2/9/2.

Pay items shall be:

" 3/3/1  Aggregate Base Type‘l : Cubic Metre

3/3/2 ~ Aggregate Base Type || Cubic Metre
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3.4 BITUMINOUS MATERIALS

3.4.1 Description
This Section specifies the bituminous materials to be used in the work.

3.4.2 Material

The materials shall be as indicated in the Contract Documents. If materials are not_pompletely
described, materials suitable for the purpose and in accordance with generally recognised good
practice should be used. Material shall meet the requirements for one of the following types.

3.4.2.1 Bitumen :
Bitumen shall conform to the requirements (for the appropriate grade) given in Table 3 4 1 below.
Bitumen shall be intended when material is referred to as “asphalt cement”, “straight run

bitumen”, “penetration grade bitumen” or by its penetration value (as for-example 60/70).
Table 3.4-1
Requirements for Penetration Grade Bitumen
_ sTP Penetration Grade

Requirement (ASTM) | Umit | 4050 | 60/70 | 80/M00 | 1807200
Min Min (Min Max| Min
Max Max Max

Penetration at 259C, 100 g,, 5 Sec 101 [01mm|40 5060 70| 80 100 [180 200

Softening Paint R&B 102 °C |52 60{48 56|45 52 |37 43

Flash Point {Cleveland Open Cup) 105 | ° |250 -|250 - |250 - [200 -

Duciility at 25C D113) | em (100 -|100 - (100 - |100 -

Loss on heating to 163°C for 5 hr - S%owt | - 02| - a2 - 05 | - 05

mm of residue from loss on heating ' '

o h‘e;'geg-';am“mwe“ Ll - % |8 -[s0 - |8 - [80 -

Spedific Gravity ' 101 1.05(099 1.04

Solubility in carbon tetrachloride (D4) | %wt {990 -|980 - (980 - (980 -

3.4.2.2 Cut back Bitumen :
Cut back bitumen shall be of either rapid curing or medium curing type and shall conform to the
requirements (for the appropriate grade of cut back bitumen) given in Tables 3.4-2 and 3.4-3.

Cut back bitumen shall be intended when material is referred to as “cut back bitumen” or

described by one of the grades given in the standard specifications (as for example RC-2 which
is approximately RC-250). '
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Table 3.4-2
Requirements for Cutback Bitumen - Rapﬁtj Curing Type ‘
Method ¢ Cutback Grade
Requirement sTP Unit RC-70 | RC-250) RC-800 | RC -3000
(ASTM) Min |, M Min | Min Max
Max » Niax Max
Water {D95) %% - 02| - 02 - 02| - 02 -
Flashpoint(Tag OpenCup) {D1310) PG - - }“26.7 -| 267 -|267 -
Viscosity, kinematic at 60°C 106 ST 70 140 | 250 500 | 8001600 3000 6000
Distillation test: 107
Distillation to 90°C % volume| 10 -l - -1 - -l - -
225°C oftotal | 50 -1 35 -] 15 -1 - -
260°C distillate | 70 -| 60 - | 45 -1 25 -
316°C to 360°C | 85 -1 80 -1 75 -1 70 -
Residue from distillation o % volume| 55 -1 65 - | 75 -| 80 -
360°C
Test on residue from
distillation:
Pengtraﬁon,“:lﬂﬂg,Ssexc, at 10.1 01mm {80 120| 80120 | 80 12080 120
259 "
Ductility, 5 cm/min 259C (D113) cm 100 -| 100 - | 100 - 100 -
Solubilityin carbon {D4) % wt 995 -| 4985 - | 995 - 985 -
tetrachloride
Table 3.4-3
Requirements for Cutback Bitumen - Medium Curing Type
Method Cutback Grade
Requirement STP Unit MC-30 | MC-70 | MC -250|MC -800| MC -3000
{ASTIV) Min Min Min Min Min Max
Max Max Max Max ,v
Water " (D95) % - 02(- 02|- 02|- 02[- 02
Eﬂas?pointﬂ'ag Open {D1310) aC 378 -| 378 -| 655 -| 655 - 655 -
up :
é!g)s%)s*ity,\kimematicat 106 ST 30 60| 70 140 (250 500 | 800 1600| 3000 6000
Distillation test: 107
Distillation t0225°C %6 vol. of | - 25 - 20 - 101 - -l - -
260°C totaldist| 40 70| 20 60| 15 55]- 35| - 15
316°C to360°C| 75 93| 65 90| 60 87|45 80|15 75
|Residue from distiltation to % 50 -| 85 -| 67 -175 -1 80 -
- |360°C volume
Test on residue from
distitlation: H
Pfggggtion,mo‘g,ﬁsec, 101 7 [ 04mm | 120 250| 120 250|120 250 [ 120 250 120 250
at! .
Ductility, 5 cm/min 25°C (D113) cm 100 -] 100 - 100 -| 100 -| 100 -
Solubilityin carbon (D4) . %wt | 985 -| 995 -| 995 -[(995 - -[985 -
tetrachloride
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When cutback bitumen of the specified grade is not available from commercial suppliers the
Contractor shall give full details of his proposed methods of producing cutback bitumen and the
Engineer shall order all necessary tests to ensure the material so produced is satisfactory for the
intended use. '

3.4.2.3 Bitumen Emulsion '
Anionic bitumen emulsion shall conform to the requirements for the appropriate grade, given in
Table 3.4-4. '

Cationic bitumen emulsion, shall conform to the requirements for the appropriate grade, given in
Table 3.4-5.

Bitumen emulsion shall be intended when material is referred to as “emulsified asphalt”.

Bitumen emulsion shall conform in all respects to Bangladesh Standard Specification BDS 867,

1978.
Table 3.4-4
- Specification for Anionic Emtisified Asphalts
~ Class of Anionic Road Emulsion
‘ Slurry

Property Labile Semistable | Stable | Sea

Al-G0 | AI-55 | Al-40 | A2-57 | A2-50| A3 Ak
Residue on 710 um BS sieve (% by 0.05 | 0.05 0.05 0.05 0.05 0.05 0.05
mass maximumy) j
Residue on 150 pm BS sieve (% by 0.15 0.1% 0.15 0.15 045 | €15 0.5
mass maximum}) _ ; :
Stability to mixing with coarse 20-80 | 20-80 | 20-80 | <40 <40 <=5 | <§
aggregate (% coagulation)
Stabilityto mixingwith cement (% = - - =2 »2 »32 -
coagulation) 1 ;
Bindercentent(minimum % bymass)] 58 | 53 28 55 48 5 | %6
Viscosity (Engler 209C) ) 6-9 | 5-8 4max | 8max | 5max | 9max ‘ B max
Coagulationof emulsion atlow nl | il . il nil Ril nil ni
temperature ‘
Storage stability (short pefiod test) - .
{inversionsto clear sediment, 60 | 60 60 - 60 60 60 60
maximum} |
Storage stability (long period test) : :
(water content difference 9% 2 2 2 2 2 | 2 2
EH ] |
Particle charge - negative | nagative | negalive negative negative|negative| nagative
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Table 3.4-5
Specification for Cationic Bitumen Emuision
Class of Cationic Road Emuision
Medium | Slow

Property Rapid Adling Acting | Acting

Ki-70 | KI-60| Ki-40 K2 K3
Residue on 710 ym BS sieve (% bymass - 0.05 0.05 0.05 0.05
maximum)
Residue on 150 pm BS sieve (% bymass - 0.15 Q15 Q.15 0.15
maximumy : ’
Binder contents (minimum % by mass) . 67 57 38 57 56
Viscosity (Engler 209C) - 6-9 4max | 10max | 10 max
Viscosity Redwood No. Il (s at859C) 25.35 - - - -
Coagulation of emulsion atlowiemperature - nil nil nil nil
Storage stability (short periodiest) | i
(inversions to clear sediment) - 60 60 60 60
Storage stability {long period test)
(water content difference % maximum}) - 2 - 2 2
Particle charge ) positive positivel positive | positive | positive

3.4.3 Methods of Storage, Handling and Appllcatlon
Bituminous materials shall be handled and stored with due regard for safety and in such a way
that at the time of use in the work the materials conform to the Specifications. In particular,
bitumen emulsion shall be handled with care and not subjected to mechanical shocks or
extremes of temperature likely to cause separation of the bitumen. Bitumen emulsion showing
signs of separation shall not be used.

The bitumen shall be applied at the temperature range called for in Table 3.4-6 for the particular

material being used. : N
Spraying Temperatures For Bitumen
Type Grade Temperature {(¢C}
Cut-BacksR.C. or M.C. 30 38-57
70 - B7-7T1
250 77-94
800 89-113
3,000 118 - 132
Penetration Grade Bitumen 60-70 - 151 - 161
80-100 151-161 R
200 - 300 138-151
Emulsion: As necessary for uniform spraying and satisfactory penefration
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344 Measurement
Measurement of bituminous material shall be either in metric tons or in litres as indicated in the

Contract Documents.

The meésured quantity shall be the quantity theoretically required to comply with the Contract, or
shall be the quantity used and accepted, whichever is the less.

3.4.5 Payment :
This work shall be paid for as provided in the Section of the Specifications dealing with the work

incorporating the bituminous material and shall be full compensation for complying with that
Section of the Specifications as well as this Section.

June 2016 ' Page 1.15



SECTION 7 GENERAL SPECIFICATIONS
DIVISION 3 - PAVEMENT WORKS

3.5
3.5.1
3.5.11

3.5.1.2 General Composmon of Mixtures

GENERAL REQUIREMENTS FOR BITUMEN BOUND SURFACING (PLANT METHOD)
Description

General

This work shall cover the general requirements that are applicable to all types of bituminous
bound surfacing irrespective of gradation of mineral aggregate, kind and amount of bituminous
material, or use. Deviations from these general requirements are indicated in the specific
requirements as set forth in the respective Sections of the Specifications.

Section 3.6 is for Prime Coats

Section 3.7 is for Tack Coats

Section 3.8 is for Primer Seal

Section 3.9 s for Bituminous Surface Treatment (Plant Method).
Section 3.10 is for Dense Bituminous Surfacing (Plant Method).
Section 3.11 is for Pre Mix Bituminous Surfacing (Mariual’Method)
Section 3.12 is for Premix Bituminous Seal Coat (Manual Method):

e N

/ N . ,
The work shall con5|st of one or more courses of pre- mlxed bltumlno&s mlxtures constructed on
a prepared and accepted base course or other roadbed in accordance' with Sections of these
Specifications and |n conformlty with the required lines, levels, grades dimensions and typical
cross sections. - - :

The bituminous mix shall be composed basically of coarse mlneral aggregate, fine mineral
aggregate, filler, and bituminous material. The several mineral constituents shall be sized,
uniformly graded, and combined in such proportions that the resulting blend meets the grading
requirements for the specific type under the Contract. To such composite blended aggregate
shall be added bitumen within the percentage limits set in the specifications for the specific type.

-
'

3.5.1.3 Formula for Job-Mix

Before starting work; the Contractor shall submit in writing to the Englneer a job-mix formula for
each type of proposed asphaltic mixture. This shall state the sources and types of the various
materials to be used, the mixing proportions of the various constltuents the method of mixing,
the methods of heating bitumen and aggregates (including means of temperature control) and
the means of transportation, laying and compaction. The. formula so submitted shall stipulate a

. single definite temperature for the emptying of the mixturefrom the mixer, and, for mixtures to

be laid hot, a single definite temperature at which the:mixture is to be delivered on the road, all

-of which shall fall within the ranges of the general composition and temperature limits. The job-

mix formula for the mixture shall indicate the percentage of aggregate passing each required
sieve size and the percentage of bitumen to be added to the aggregate.

The contractor shall not commence bituminous surfacing work until the job mix formula has
been approved in writing by the Engineer, including any adjustments to the job mix formula
which the Engineer considers are necessary.

Following approval of the mix formulae the Contractor shall produce trial mixes and lay trlal
sections of surfacing for each formula. As many samples of the materials shall be taken and
tested as the Engineer considers necessary for checking the required uniformity of the mixture
and ensuring compliance with the Specification. Following approval of the trial sections
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by the Engineer in writing the actual surfacing works may be carried out strictly in accordance
with the approved mix formulae and trial sections.

Should a change in a material be encountered or should a change in a source of material be
made, a new mix formula shall be submitted and approved before the mixture containing the
new material is delivered for trials and approval on the surfacing works.

3.5.1.4 Applications of Job-Mix Formula and Allowable Tolerances

3.5.2
3.5.21

All mixture furnished shall conform to the job-mix formula, within the ranges of tolerance given
below and subject to the maximum temperatures as given in clauses 3.10.3.2 and 3.10.3.4 :-

Passing sieves 10 mm and larger + 8%
Passing sieves between 10 mm and 0.075 mm + 5%
Passing 0.075 mm sieve - 1%
Bitumen content (single test result) 1+ 0.50%
Bitumen content (three consecutive test resuits) +0.40%
Temperature of mixture when emptied from mixer +15°C
Temperature of mixture at delivery on road +15°C

These tolerances are applicable to individual test results. The mean value for a series of test
results should be as close as possible to the approved job mix formula. The grading shall not be
allowed to vary from coarser side on one sieve to finer side on another sieve within the
approved job mix grading envelope.

Each day as many samples of the materials and mixture shall be taken and tested as the
Engineer considers necessary for checking the required uniformity of the mixture. When
unsatisfactory results are obtained the Contractor should take immediate corrective action. If the
Engineer is not satisfied with the actions taken he may halt production, which will not be allowed
to resume until the Contractor demonstrates that the problem has been corrected.

Job materials will be rejected if they are found not to conform to the requirements of the
Specification.

Materials .

Coarse Mineral Aggregate

The portion of the aggregate retained on the 5 mm sieve shall be known as coarse aggregate
and shall be crushed stone, or crushed gravel. Only one source of coarse aggregate shall be
used except by written permission from the Engineer. Approval of sources of supply of
aggregate shall be obtained from the Engineer prior to delivery of the material. Samples and test
results shall be submitted for approval of the Engineer at least 14 days in advance of its use.

Crushed stone and crushed gravel shall consist of clean, tough, durable material free from
coherent coatings, decomposed stone, soft particles, organic matter, shale, clay and any other
substances, which in the opinion of the Engineer may be deleterious to the mixture. Coarse
aggregate shall meet the following requirements.
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S.No. Name of Test Testing Wearing Course Base Course
Procedure
1 Aggregate STP7.7.4 Less than 25% Less than 30%
Crushing Value
(ACV) (%)
2 Los Angeles AASHTO T96 | Less than 30% Less than 35%
Abrasion (LAA)
(%)
3 Water absorption STP 754 Not more than 2% Not more than 2%
4 Loss in weight {(after 5 cycles) with Sodium
Soundness AASHTO T104 S‘u1p‘hategso‘lgltion- \no¥wm0‘r)e than 10%
> | Coaling8Stipping | ppgHTO T182 Min. 95% retained coating

When crushed gravel is used, not less than 90% by weight of the particles retained on a 5 mm
sieve shall have at least two fractured faces.

The flakiness index as determined i |rl accordance W|th STP\Z\3 .1 shall not exceed 30%.

3.5.2.2 Fine Mineral Aggregate \ - T AU \'\‘.;

The portion of the aggregate passing a 5 mm sieve shaII be known as fine mineral aggregate,
and shall consist of natural sand, stone screenings, or a combination of both. Stone screenings
shall be produced from stone meeting the requirements for coarse mineral aggregate in Section
3.5.2.1. Fine aggregate shall be composed of clean, hard durable particles, rough surfaced and
angular, free from yegetable matter, soft particles, clay balls or other objecthnable material.

The PI for material ,paésing the 0.425 mm sieve shall be less than 4. Sand Equivalent of material
passing 4.75 mm sieve, when tested in accordance with AASHTO T176, shall be minimum 50.

When the fine aggregate is tested for soundness as per AASHTO T104, the Io'ss in weight after 5
cycles with sodium sulphate shall not exceed 15%. .
-
Approval of sources of supply of aggregate shall be obtained from the Engiﬁeer prior to delivery
of the material. Samples and test results shall be submitted for approval of.the Engineer at least
14 days in advan