Government of the People’s Republic of Bangladesh
Ministry of Communications
Roads and Highways Department

STANDARD TENDER DOCUMENTS

SECTION-7

GENERAL SPECIFICATIONS
(TECHNICAL SPECIFICATIONS)

July 2011



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 design of these roads generally follows RHD
Pavement Design Guide, April/l2005 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 ie,
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
continued to damage before attaining its design life.

In this regard, Honorable Minister, Ministry of Communication wrote a letter to Chief Engineer, RHD on
October 26, 2009 to take necessary steps in order to overcome this situation. Honorable Minister also
pointed out that the construction & maintenance of roads based on the existing RHD Technical
Specification is not satisfactory. So, he requested to make required amendments/changes/developments
in this Specification to set an Internationally acceptable Standard Specification by the Technical experts of
RHD, Private expertise and concern University Professors keeping in mind the overloaded traffic system,
changed traffic pattern and climatic consideration of the country etc.

In response of the letter, a technically sound and high profile committee was formed by RHD to review
RHD Technical Specification. The 1% meeting of the committee was held on 16 June, 2010. After working
day and night, the committee brought many remarkable amendments/changes/developments in the
existing specification. The Committee also added some new issues in Road Safety, Bridge Bearings,
Expansion Joints, Well foundation, Integrity test etc. The Committee believes that it will help a lot in
construction and maintenance of roads and highways under the purview of RHD.

Considering the presence of significant number of excessively overloaded vehicles in the traffic stream,
particularly on National Highways, the members of the committee discussed to apply higher Vehicle
Damage Factor (VDF) in design purpose. Before design of any pavement, studies like feasibility study,
axle load traffic survey, pattern of traffic, growth rate of traffic, etc should be done very accurately.

Construction is a crucial part of sustainable design and development and the objective can easily be lost
if standards and specifications are not properly followed at this stage. So, attention must be given for
proper implementation of design, standards and specifications.

| 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.

P
ﬁS‘;\‘(b a\
S abuddin
MARCH 2011 _~Chief Engineer

Roads and Highways Department
Sarak Bhaban , Ramna, Dhaka
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1.

INTRODUCTION

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.

This Specification forms Section-7 of the Roads and Highways Department’s Standard Tender
Documents. It should be read in conjunction with the other documents which are Section-1, 2,
3,4,5,6,8and9.

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.

This specification is split 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.

The Contractor is required to comply fully with all aspects of this Specification 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.

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.
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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 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
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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 compensation 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
Engineer at the completion of works or when replaced by the Contractor.

Measurement and Payment

The construction and ultimate removal of all temporary constructions as well as the provision of
barricades, signs and other equipment shall be paid for at a lump sum price. This sum shall
cover all earthworks, temporary bridging and culverts, pavement and surfacing materials,
warning signs, lights, control of traffic including single lane working, by day and by night, and all
other items to ensure the smooth and safe flow of traffic.

Where temporary bridging materials, such as Bailey Bridge components are supplied to the
Contractor, these will be delivered to the Site. The Contractor shall be responsible for the care
of all materials supplied to him and shall bear all costs associated with repair and replacement
due to damage and loss.

The maintenance and repair of existing and temporary constructions, and equipment provided
for the maintenance and protection of traffic flows shall be paid for at a daily rate. When the
Engineer issues an instruction requiring the Contractor to provide; repairs, maintenance, 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
Sum for establishment of temporary construction and provision of signs etc. noted above. This
means that for every day the Contractor fails to comply with the Engineer’s instruction there will
be no payment made for establishment and maintenance of temporary works and signs for the
whole of the site.

Additional fill material used for temporary diversions outside the lines shown on the cross
sections and plans for the permanent works may be allowed to remain in place on completion of
the Works, provided it is trimmed to levels and slopes approved in writing 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
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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, complete 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.

The Contractor will 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 recovered 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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1.25

Office Equipment and Consumables

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.

Sign Boards

The Contractor shall provide identification sign boards, of the number and size stated in
Particular Specifications Clause 1.2.4 in Section 6 of Volume 1-The Tender, and 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:

¢ the name of the Project
e the name of the Employer
o 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

Survey Equipment

The Contractor will be required to provide survey equipment for the use of 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 Specifications
Clause 1.2.5 in 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
working order.

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.
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On completion of the Works or as otherwise instructed by the Engineer, all survey
equipment shall remain the property of the Contractor.
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:

Magnification 32 times Stadia 1:100

Aperture 40 mm minimum Resolving power 3"(sec)

Angular field 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

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.

Objective aperture 45 mm Addition constant 0
Shortest focusing distance 1.7 m Sensitivity of collimation level 20"/2 mm
Multiplication constant 100 Graduations 360°

1.2.5.3 Electronic Distance Measurer (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
Accuracy + (5 mm =5 pmm) mse
Telescope: Image/Mag: Erect 30 X
Min focus 1.5 m
Angle Measurement: Method: Electronic or Optical
Direct Reading to 5"
Automatic Vertical Index: Range + 5'
Setting Accuracy + 0.25"
Weight including case: Less than 15 kg

1.2.6 Insurance 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.

1.2.7 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
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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.

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.

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 provision 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 equipment, consumables and insurance as described in
Specifications Sections 1.2.3 and 1.2.6 and Particular Specifications Clause 1.2.3 shall be
paid for at a monthly rate.

Payment for the provision, maintenance and removal of sign boards as described in
Specifications Section 1.2.4 and Particular Specifications Clause 1.2.4 in Section 6 of
Volume 1-The Tender shall be on a Lump Sum basis.

Payment for the provision, maintenance and insurance of survey equipment and the
provision of approval personnel as described in Specifications Sections 1.2.5 and 1.2.6 and
Particular Specifications Clause 1.2.5 in Section 6 of Volume 1-The Tender shall be at a
monthly rate.

Payment for the provision of progress photographs as described in Specifications Section
1.2.7 shall be at a monthly rate.

Pay items shall be:

1/2/1 Supply, Erect and Remove Field Office for Lump Sum
the Engineer

1/2/2 Maintenance, Staffing, Security and Cleaning of the Month
Field Office for the Engineer

1/2/3 Provision of Office Equipment and Consumables Month

1/2/4 Provision, Maintenance and Removal of Sign Boards Lump Sum

1/2/5 Provision and Maintenance of Survey Equipment Month

1/2/6 Provision of Insurance for the Engineer’s Office, Month

Furniture and Equipment.

17217 Progress Photographs Month
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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, testing equipment, sample storage etc.
The Engineer may require revision of the plans prior to giving approval for construction. The
Contractor shall also submit details of proposed testing equipment, furniture and fittings to
the Engineer for approval.

It will be contractor’s responsibility to ensure that all the laboratory equipments are duly
calibrated as per required frequency from an authorized agency and the current calibration
charts are available for Engineers inspection at all times within the laboratory.

The Contractor shall maintain the laboratory, furniture, fittings and testing 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.

The Contractor shall not be permitted to commence permanent works requiring on-Site
testing until the Site laboratory is complete in all respects, unless temporary testing
procedures proposed by the Contractor have been approved by the Engineer.

At the end of the Contract, all materials recovered from dismantling the laboratory, together
with all furniture, fittings and testing equipment will remain the property of the Contractor.

Materials Testing by Independent Laboratories

In addition to the Site testing facilities described in Specifications 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.
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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.

Table 1.3-1  Frequency of Tests
Washed Atterberg Max Dry In-situ ACV, 10% Fines
Grading Limits Density / Density and LAA (STP
(STP 3.3/ (STP 3.2) CBR (STP 6.2) Agﬁ%?r'gé)
7.2) (STP 4.3/
4.5,5.1)

Earthworks 1/2000 m®* | 1/2000 m® | 1/1000 m?

Improved Sub-Grade 1/1000 m® 1/1000 m* | 1/1000 m® | 3/1000 m?

Sub-Base 1/750 m® 1/750 m® 1/750 m® | 3/1000 m? 1/2000 m*

Base 1/500 m* 1/500 m® 1/500 m® | 3/1000 m? 1/1000 m*

For Bituminous 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 Value (STP
7.7.1, 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 Coating & Stripping 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 fine 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 sgm.

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
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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 1.3.1, in Section 6 of Volume 1-The
Tender, and the removal from Site of the laboratory, furniture and equipment at the end of
the Contract shall be paid for at a lump sum price. Maintenance of the site laboratory,
furniture and equipment shall be paid for at a monthly rate.

The sampling and testing carried out by the Contractor in accordance with Specifications
Sections 1.3.1, 1.3.2, 1.3.4 and 1.3.5 is included in the pay items for the respective work in
Divisions 2 to 6 of the Specifications.

Payment for special or additional tests described in Specifications Section 1.3.3, shall be
under a provisional sum, 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.

Pay items shall be:

1/3/1 Provide and Remove Site Laboratory and Equipment Lump Sum
1/3/2 Maintain Site Laboratory Month
1/3/3 Special or Additional Tests Provisional Sum

July 2011 Page 1.9



SECTION 7

GENERAL SPECIFICATIONS

GENERAL AND SITE FACILITIES

14

141

142

1.4.3

TRANSPORT FOR THE ENGINEER

General

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

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 vehicles 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 requirements for road and river transport. When items of
transport are out of use for repairs, servicing etc., equivalent substitutes shall be provided
by the contractor.

Items of transport and drivers or boatmen considered unsuitable by the Engineer shall be
replaced.

Measurement and Payment

The Contractor's monthly rate for the provision and maintenance of vehicles and motor
cycles shall include fuel, servicing, maintenance, drivers wages, taxes, duties, registration,
insurance etc., as applicable.

The Contractor’'s monthly rate for the provision of motor boats shall include fuel, servicing,
maintenance, experienced boatmen’s wages, taxes, duties, registration, insurance, etc. All
boats shall be provided with life belts, life jackets and navigation and warning lights.

Pay items shall be:

1/4/1 Saloon Car 1200 cc Capacity Month
1/4/2 Pick-up (Double Cab) Month
1/4/3 Four Wheel Drive Vehicle minimum 6 seats Month
1/4/4 Motor Cycle 125 cc Month
1/4/5 Motor Boat minimum 5 metre length Month
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151

152

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

The Contractor should include for costs associated with the location and protection of public
utilities and the temporary diversion of public utilities in his pricing.

Payment for the necessary permanent relocation of public utilities will be under a
provisional sum.

Pay items shall be:

1/5/1 Relocation of Public Utilities Provisional Sum
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161

1.6.2

1.6.3

1.6.4

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
requirements 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 required 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 Section 4 of Volume 1-The Tender. Failure to
provide insurance will result in no interim payments.

As-Built Drawings

The Contractor shall furnish sets of as-built Drawings of the Works to the Engineer,
showing the permanent works as actually constructed, within one month of completion of
the Works. Included in the sets of as-built Drawings will be revisions of Tender Drawings
and Drawings supplied to the Contractor during the Contract as well as revisions of
drawings supplied by the Contractor during the Contract. The 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 Particular Specifications Clause 1.6.4 in Section 6 of
Volume 1 — The Tender.

Measurement and Payment
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 in Section 4 of
Volume 1 — The Tender.
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2.1 CLEARING AND GRUBBING

2.1.1 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

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 injury or damage which could result from the Contractor’s operations.

2.1.3 Construction Methods
2.1.3.1 Clearing

Clearing shall consist 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 provided for elsewhere. Trees and stumps shall be cut to ground level.

Clearing shall also include the removal of existing fences, remnants of buildings and
courtyard pavements etc.

The roadway and adjacent areas shall be left with a neat and finished appearance. No
accumulation of inflammable material shall remain on or adjacent to the right-of-way.

2.1.3.2 Grubbing

The original ground surface shall be disturbed as little as possible. 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.

2.1.3.3 Ownership of Cleared Material
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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 contractor on site in a
location agreed by the Engineer.

2.1.3.4 Existing Drainage
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 provisional drainage measures,
including temporary watercourses and ditches, which may be necessary.

2.1.4 Measurement
Neither the work of clearing nor grubbing disposal sites, material sites, nor imported
borrow pit sites shall be paid for when such sites are outside the areas designated for
clearing or grubbing and the Contractor is permitted to exercise his own option as to
whether he elects to use such disposal sites or borrow pit sites.

2.1.5 Payment
Clearing and grubbing will be paid by area. The payment shall be full compensation for
furnishing all labour, materials, tools, equipment and incidentals necessary for the
clearing and grubbing the designated areas as specified in these Specifications or as
directed by the Engineer including the removal and disposal of all resulting material.
Pay item shall be:

2/1/1 Clearing and Grubbing Square Metre
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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.

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

d) Excavation required 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 carried 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 suitable 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
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material shall be permitted for incorporation in the permanent works that fully satisfies
these Specifications in all respect.

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 commencement 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 soil 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.

2.2.3.3 Unsuitable Material from Roadway Excavation

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 shall 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 Engineer.

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.

2.2.35 Excavation of Unsuitable Soil

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
unsuitable soil is excavated below the normal subgrade level or below embankment
foundations or for benching under embankments.

2.2.3.6 Slopes

All slopes shall be finished in a neat and workmanlike manner as shown in the drawings
or as directed by the Engineer and to an accuracy appropriate 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.

2.2.3.8 Preparation of Excavated Areas
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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 required 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.

2.2.4 Measurement

All required and accepted roadway excavation including excavation of suitable soll,
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.

2.2.5 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
guantity 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 Engineer,
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.

21212 Roadway Excavation in Suitable Soil Cubic Metre
including stockpiling on Site

21213 Roadway Excavation in Existing Pavement Cubic Metre
(Bituminous, Brick, Stone, Unreinforced
Concrete and other Materials Except
Reinforced Concrete).

2/2/4 Roadway Excavation in Existing Reinforced  Cubic Metre
Concrete Pavement

2/2/5 Deduction for Value® of Suitable Soil Cubic Metre
Recovered from Existing Road.

2/2/6 Deduction for Value? of Pavement Materials Cubic Metre
Recovered from Existing Road.

Note:

1. Quantity for item no. 2/2/5 shall be taken equal to that of item no. 2/2/2.
2. Quantity for item no. 2/2/6 shall be taken equal to that of item no. 2/2/3.
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BORROW

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 Engineer.

This Section applies to borrow whether from borrow pits within or outside the right-of-way.
Acquisition and Use of Borrow Pits

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 being
permitted in areas of uncertainty. Notwithstanding any general advice given by the
Employer or the Engineer before the submission of tenders, borrow pits may be
prohibited, or restricted in dimensions and depth by the Engineer where:

a) They might affect the stability or safety of the highway, the railway or structures.

b) They might interfere with natural or artificial drainage or irrigation.

¢) They might interfere with adjoining property or future expansion plans for the highway.
Borrow Pits Outside the Right-of-Way

The Contractor may open borrow pits outside the right-of-way and in such cases the
Contractor shall be fully and solely responsible for the expenses incurred and any legal
consequences.

Construction Methods

All suitable materials removed from borrow sources shall be used as indicated on the
Drawings or as directed by the Engineer. During construction the borrow pits shall be
kept drained as far as practicable and the work shall be carried out in a neat and

workmanlike manner.

Sites of the borrow operations shall be left in a suitable and sightly condition such as to
provide proper drainage where practicable.

Measurement and Payment

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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2.4 CHANNEL EXCAVATION

2.4.1 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 workmanlike manner correct to
alignments, levels, grades and cross sections required on the Drawings, in the
Specifications or by the Engineer.

2.4.3.2 Excavation

Deepening and realignment of existing canals and channels shall be carried out in a way
to allow free flow of the water.

During excavation of new channels these shall as far as possible be kept drained.

All suitable materials removed from the excavation shall be used as far as practicable in
constructing the roadway.

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 obtain sufficient stability. When sand fill is at a level of 500 mm
above water level, compaction shall be carried out as specified in Section 2.6.

2.4.3.4 Unsuitable Excavated Material

Excavated material from channel excavations classified as unsuitable as fill material by
the Engineer shall be known as waste. The Contractor, shall stockpile, or place the
material in a location approved by the Engineer.

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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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 incidentals 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.

Pay items shall be:
2/4/1 Channel Excavation in Unsuitable Material Cubic Metre
2/4/2 Channel Excavation in Suitable Material Cubic Metre

including stockpiling on Site (applies to Excess
Suitable Excavated Material only)
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2.5

251

252

2521

25.22

253

2531

2.5.3.2

EXCAVATION AND BACKFILL FOR STRUCTURES

Description

This work shall consist of excavation in any material for the foundation of structures, other
than for pipe culverts, not otherwise provided for in the Specifications; 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 the limits of road excavation or
channel excavation is described in Section 2.6.

Materials
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 the Drawings or as
required by the Engineer, or concrete. Concrete for foundation fill shall conform to the
general requirements of Section 5.1. Concrete to be placed under water shall conform to
the requirements of Section 5.1.3.14. Concrete used as foundation fill in dry excavation
shall be class 15.

Backfill Material

Backfill materials below top level of pile caps shall consist of sand with not more than
10% of material passing the 75 micron sieve, if not otherwise directed by the Engineer or
stated on the Drawings.

Backfill above top level of pile caps but outside embankment and road areas shall be
excavated material if suitable and approved by the Engineer.

Construction Methods

Clearing

Prior to starting excavation operations in any area, all necessary clearing and grubbing
shall have been performed.

Excavation
A) General

The Contractor shall notify the Engineer sufficiently in advance 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 disturbed
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 directed by the Engineer.
The elevations of the bottoms of footings shown on the Drawings are approximate 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
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Engineer has approved the depth of excavation and the character of the foundation
material.

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 excavation and foundation fill or concrete fill in such cases will not be paid for
separately.

If the bottom form is achieved 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.

Disposal of Excavated 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 operation and approved by the Engineer.

Excavated material classified as unsuitable as backfill by the Engineer shall be carried to
waste as described in Section 2.2.3.3 of these Specifications.

Excavated material shall 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.

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.
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B)

C)

D)

E)

F)

G)

H)

J)

K)

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”.

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.

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.

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.

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.

In general, sheet piling cofferdams shall extend well below the bottom of the footing
and shall be well braced and as watertight as possible.

When foundation piles are to be driven inside a cofferdam and it is judged 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.

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

Backfilling in a foundation to compensate for excavation, which has been 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.

If no material is indicated, backfilling shall be concrete of the same kind as required
for the structure to be constructed in the excavation. Unless otherwise 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.

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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2535

2.5.3.6

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.

Pumping and Bailing

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.

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.

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.
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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.

2.5.4 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.

Backfilling with previously excavated material shall not be measured or paid for
separately but shall be deemed included in the rate for excavation.

Backfill with concrete or sand where directed by the Engineer including concrete seals
shall be measured separately as the volume within the plan outline and top and bottom
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 above.

If sand fill is ordered over top level of pile cap, the fill shall be the specified filling volume
measured on the Drawings up to profiles agreed upon in writing by the Engineer.

In the case of structures for which a lump sum price is called for, the volume 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.

Removal of slides, cave-ins, silting or filling shall not be measured nor paid for.
25,5 Payment

This work measured as provided in Section 2.5.4 shall be 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 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.
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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 backfilling 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
backfilling of areas above the natural ground level or above the limits of road excavation
or channel excavation section shall be paid for under Section 2.6.

Cofferdams for structures without excavation, for example for pile caps over water shall
be deemed to be included in the unit prices for the concerned pile cap.

Pay items shall be:

2/5/1 Excavation and Backfill for Structures Cubic Metre
2/5/2 Concrete Backfill for Structures Cubic Metre
2/5/3 Sand Backfill for Structures Cubic Metre
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2.6 EMBANKMENT

2.6.1 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.

2.6.2 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 a 4 day soaked CBR value of not less than 4%.

e Liquid limit of soil fraction passing 0.425 mm sieve not to exceed 50% (STP 3.2)
o Plasticity index of soil fraction passing 0.425 mm sieve not to exceed 25% (STP 3.2)
2.6.3 Construction Methods
2.6.3.1 Preparation of Foundations for Embankment

Prior to placing any embankment upon any area, all clearing and grubbing operations
shall have been completed in accordance with Section 2.1 and excavation under
carriageways shall be carried out in accordance with Section 2.2.

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

Existing ditches etc., shall be closed at the embankment as described 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 Engineer.

2.6.3.2 Placing Embankment
A) General

Except as otherwise required by the Drawings, all embankments 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 the
specified levels.

Embankment fill placed adjacent to structures shall be in accordance with Section
2.5.3.6.
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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 canals.

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 sgm 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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26.4

2.6.5

Measurement

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 shall be measured in cubic metres based on the net
volumes backfilled as directed by the Engineer.

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.

Partial payment may be made on measured volumes of required embankment fill actually
executed. The Engineer will set terms for deduction in this quantity to compensate for
work not fully completed.

Pay items shall be:

2/6/1(a) Embankment Fill from Excavation on Site Cubic Metre
2/6/1(b) Embankment Fill from Excavation in Borrow

Pit within the Right-of-Way Cubic Metre
216/2 Embankment Fill from Borrow Pit in

Contractor’'s Arranged Land Cubic Metre
2/6/3 Sand Backfill to Swamp Cubic Metre
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2.7 PREPARATION OF SUBGRADE

2.7.1 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.

2.7.2 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)
o Plasticity index of soil fraction passing 0.425 mm sieve not to exceed 15% (STP 3.2)

Any subgrade material in cut or existing old embankment, which is found to be
unsuitable, shall be removed and replaced as directed by the Engineer.

2.7.3 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 subgrade 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 unsuitable 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.

July 2011 Page 2.19



SECTION 7 GENERAL SPECIFICATIONS
DIVISION 2 — EARTHWORKS

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 commence a new layer.

The surface of the finished subgrade shall be neat and workmanlike 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.

2.7.4 Measurement
Subgrade preparation shall be measured in square metres based on the surface area of
compacted and accepted subgrade actually completed in accordance with the
Specifications, to the lines, levels, grades and cross sections required as directed by the
Engineer. No allowance will be made for overlapping of areas due to half width working.

No differentiation will be made between subgrade compaction in cut or in fill.

2.7.5 Payment

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.

The rates shall not include the cost of furnishing the subgrade 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:
2/711 Preparation of subgrade 300 mm Depth Square Metre
21712 Preparation of subgrade 450 mm Depth Metre Square Metre
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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 Not less
fineness than2.8 1.5-2.8 1.0-15 0.8-1.0 0.5-0.8
modulus

Sieve

size % passing by weight

(mm)

10 100 100 100 100 100
5.0 90-95 95-100 100 100 100
2.4 70—90 90-100 100 100 100
1.2 45-70 70-95 95 - 100 100 100
0.6 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 Construction Methods
2.8.3.1 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 full width of the roadbed and the shoulders
simultaneously.

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

When the improved subgrade 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.

2.8.3.3  Sprinkling, Rolling and Compacting

Each layer shall be compacted to at least 95% of the maximum dry density as determined
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 shall carry out further compaction.

When commencing work on the improved subgrade the Contractor shall carry out a field
compaction trial to determine the optimum moisture content and the required number of
passes of his particular compaction equipment to comply with the Specification. This
method will be approved by the Engineer and shall be used for all subsequent
compaction 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.

Immediately after each layer has been spread and shaped satisfactorily, each layer shall
be thoroughly compacted with suitable and adequate compaction equipment approved by
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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 subgrade shall be:

-not thinner than 20 mm less than the required thickness at any point

-overall not less than the required thickness when five thickness measurements are
averaged in any 100 metres of road.

Improved subgrade which does not conform to the above requirements shall be
reworked, watered and thoroughly re-compacted to conform.

2.8.4 Measurement
Improved subgrade as described in this section shall be measured by the cubic metres of
material compacted in place and accepted. Measurement shall be based on the average
width and thickness of the improved subgrade shown on the Drawings and actual length
measured horizontally along the centreline of the surface of the road.

2.8.5 Payment
This work measured as provided above shall be paid for at the Contract unit rate per
cubic metre for improved subgrade. 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.
Pay item shall be:

2/8/1 Improved Subgrade Cubic Metre
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2.9 REMOVAL OF EXISTING STRUCTURES

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
indicated on the Drawings or directed by the Engineer.

2.9.2 Materials Obtained from Dismantling

The materials in the existing structures may include but are not restricted to structural
steel, reinforced concrete materials, or stone/brick masonry materials, in any
combination. The concrete materials, stone/brick masonry materials obtainable from
dismantling of structure shall be taken to stock-piles by the Contractor for their possible
use in the works when so approved by the Engineer.

The materials salvaged from dismantling may not in itself comply fully with specifications
for intended use in the permanent works. The salvaged material shall be first sorted out
as directed. The materials, which may be used directly in permanent works, shall be
stockpiled separately from those that require processing for reuse. The materials selected
for processing should be of such quality as will meet the specifications after breaking,
screening and / or mixing with better quality materials if necessary.

Acceptability of the materials (after processing as the case may be) shall be determined
by the Engineer and only such materials that fully satisfy the specifications in all respects
shall be permitted for incorporation in the permanent works.

Structural/reinforcing steel obtained from dismantling of the existing structures is not
considered suitable for use in the permanent works. This will be the property 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.

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

2.9.5 Payment

The Lump Sum (LS) amounts rates for the various items of dismantling 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:

2/9/1 Dismantling existing structure (Box Lump Sum
Culvert/Pipe Culvert/Bridge) including disposal of
spoil and backfilling (Individual Structure to be
stated in Bill of Quantities).

2/9/2 Dismantling portions of existing structure including Lump Sum
Stockpiling of materials (Individual Structure to be
stated in Bill of Quantities)

2/9/3(a) Deduction of the Value of Recovered Materials Cubic Metre
(Except Reinforcing steel) from Structures

2/9/3(b) Deduction of the Value of Recovered Materials Tonnes
(reinforcing Steel) from Structures
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2.10 CONSTRUCTION OF EARTHEN SHOULDERS

2.10.1 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 less than 8%. Shoulder
materials shall conform to the following requirements.

e Liquid limit of soil fraction passing 0.425 mm sieve not to exceed 40% (STP 3.2)

¢ Plasticity index of soil fraction passing 0.425 mm sieve to be greater than 7% but not
to exceed 15% (STP 3.2)

2.10.3 Construction Methods
2.10.3.1 Preparation

Prior to placing any shoulder fill, all subgrade preparation and subgrade drainage work
shall be complete.

2.10.3.2 Placing

Except as otherwise required by the Drawings, all shoulders shall be constructed in
layers approximately parallel to the finished grade of the roadbed. The layers shall not
exceed 150 mm in thickness on completion of compaction.

Attention is drawn to the requirements for shoulders to be constructed in stages with the
road pavement layers. The finished surface of the soft shoulder shall have a tolerance of
+20mm from the specified level for the full width, except that where it adjoins a hard
shoulder then the level at this point must be equal or lower than the finished level of the
approved hard shoulder.

2.10.3.3 Compaction of Shoulders

Each layer being compacted, shall be within +2% of the 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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2.11 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

2.11.3 Construction Methods
2.11.3.1 Preparation of Sub-base

The sub-base shall be shaped and compacted in conformity 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 hard shoulder material, unless otherwise approved by the
Engineer.

2.11.3.2 Spreading Hard Shoulder

The aggregate and sand shall be mixed thoroughly to obtain a homogenous 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.

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
segregation shall be corrected, or removed and replaced with well graded material.

Where the material for hard shoulders is the same as that used for the base 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 shoulders should be constructed simultaneously.

At the edge of the hard shoulders the hard shoulder material shall be spread to give the
required compacted depth and the edge detail shown on the Drawings.

2.11.3.3 Sprinkling, Rolling and Compacting

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 sprinkled 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.

Each layer 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
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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

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 thickness not less than the
required thickness when five thickness measurements are averaged in any 100m length
of completed shoulder.

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

2.11.4 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.

2115 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, compacting, sprinkling, finishing and shaping and for all
labour, equipment, 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 items shall be:

2/11/1  Construction of Hard Shoulder Cubic Metre
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2.12 SUBGRADE DRAINS

2.12.1 Description
This work shall consist of excavating, furnishing material, backfilling and finishing 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.
2.12.2 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
Sieve size % passing by weight
Min - Max
10 mm 100
5mm 80-100
2.4 mm 65-95
1.2 mm 50-80
0.6 mm 25-50
0.3 mm 10-20
0.15 mm 0-10
0.075 mm 0-2

The separator material shall consist of suitable woven rot proof fabric, geotextile
membrane or perforated heavy duty polythene sheeting. The separator shall be of
adequate strength to protect the drainage material from contamination during
construction of the pavement and shoulder and shall allow the free passage of water
whilst preventing the contamination of drainage backfilling material with fine soil particles.
Samples of proposed materials shall be submitted by the contractor not less than one
month prior to commencement of drainage works. The Engineer shall order the contractor
to carry out tests and field trials necessary to ensure the adequacy of the material prior to
approval.

2.12.3 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.

Shoulder and pavement materials over 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.
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2.12.4 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.

2125 Payment

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

Pay item shall be:

2/12/1 Subgrade drains Linear Metre
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3.1 PAVEMENT (MINOR WORKS & PRELIMINARIES)

3.1.1 General

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

3.1.2 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.

3.1.3 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 stockpiled 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
homogenised material, by means of a motor grader, before compacting.
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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 shaped, trimmed, watered if necessary, and
compacted to the density required for the appropriate pavement layer. The excavation
shall 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 levelled and watered
and carefully rammed or compacted with an approved hand vibratory roller, in order to
achieve 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, 3.7.3.3 and 3.5.3.4.

Levelling Course

Where shown on the Drawings, or as ordered by the Engineer a levelling 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
Specifications, for the material that will be ordered by the Engineer to be used.

Payment

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,
equipment, tools, plant, etc. for scarifying, mixing, homogenising, spreading, watering
and compacting, or temporary stockpiling for reuse, and all other incidentals necessary to
complete the work specified.

The repair of Potholes and damaged areas of Existing Bituminous Surfaced 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:

3/1/1 Scarify, Mix and Recompact Existing
Pavement and/or Shoulder Square Metre

3/1/2 Repair of Potholes on the Existing Pavement Cubic Metre
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3.2
3.21

3.2.2

SUB-BASE

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.

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 given 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-plastic
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 Hammer).

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 Crushing Value of not greater than 38% and the ten percent
fines value shall not be less than 75 kN.

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 90 - 100 --
20 50 — 85 100
10 30-65 80 —100
5 25-50 50 - 80
2.4 15-38 35-65
0.600 8-22 15-40
0.300 6—16 10-30
0.075 2-8 5-10
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3.2.3 Construction Methods
3.2.3.1 Preparation of Subgrade or Improved Subgrade

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 operations shall be as follows:

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 specified
formation level at any point.

b) The trimmed formation shall be rolled by 1 pass of a smooth-wheeled roller having a
load per 100 mm width of roll not less than 214 kg or a vibratory roller having a static
load per 100 mm width of vibratory roll of not less than 71 kg or a vibratory plate
com|:)2act0r having a static pressure under the base plate of not less than 1,400
kg/m*.

3.2.3.2 Spreading Sub-base

Sub-base shall be spread in layers of nearly equal thickness either by hand or by using
a grader or paving machine, with an uncompacted thickness up to 150 mm, subject to
the approval of the Engineer. Where sand and aggregates are combined together to
meet the specified grading, care shall be taken 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 Specification.

Where the material for shoulders is the same as that used for the sub-base course, the
material shall be evenly spread in layers, as herein specified, for the full width of the
sub-base course and the shoulders simultaneously.

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

When the sub base is spread contiguous 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 compaction
is not being achieved all sub base work shall cease and not be resumed until a fresh
trial has been undertaken and a revised compaction 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 compaction to obtain the minimum
required dry density.

In order to ensure uniform bearing capacity at the finished sub-base level, CBR
measurements may be ordered by the Engineer. The CBR shall be such that the
laboratory 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

- not less than the required thickness 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

3.25

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.

Pay item shall be:

3/2/1 Sub-base Cubic Metre
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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 |; 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 material is changed or as order of the Engineer.

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

a) Grading. The grading 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-l and either envelope A or B for base type-II.

The material shall be well graded within the envelope with no excess or deficiency 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) Plasticity. The portion of material passing ‘the 0.425 mm sieve shall be non-plastic,

c)

when tested in accordance with test procedure STP 3.2.

CBR. When tested in accordance with STP 5.1, the material 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 I - 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-| Less than 30% Less than 35%
Base Type-ll Less than 35% Less than 40%

July 2011 Page 3.7



SECTION 7

DIVISION 3 - PAVEMENT WORKS

GENERAL SPECIFICATIONS

Table 3.3-1
Grading Requirements for Sub-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

2.4 15-38 35-65
0.600 8-22 15-40
0.300 6-16 10-30
0.075 2-8 5-10

3.3.3

3.33.1

3.3.3.2

3.3.3.3

Construction Methods
Preparation of Sub-base

The sub-base or lower base shall be shaped and compacted in conformity 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 material, unless otherwise approved by the
Engineer.

Spreading Base

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
mixing 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. Spreading
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.

Where the material for shoulders is the same as that used for the base course, the
material shall be evenly spread in layers, as herein specified, for the full width of the
base course and the shoulders simultaneously.

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.

Sprinkling, Rolling and Compacting
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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.

If the aggregate base material 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, rolling shall begin at the
low side and progress toward the high side. The rolling operation shall continue until all
roller marks are eliminated, and the course is thoroughly compacted.

Each layer shall be compacted to at least 98% of the maximum dry density as
determined by STP 4.5 (Vibrating Hammer). Density of the compacted aggregate base
course shall be determined in accordance with STP 6.2 (150 mm or 200 mm diameter
depending on the layer thickness); with at least three tests being made for each 1,000
square metres.

The final shaping and rolling of the shoulders to the full width shall be made after the
base course is completed.

Surface Tolerance

The finished surface of the aggregate base shall be checked for level and crossfall and
at any point shall not vary more than +10mm from the specified level. The surface shall
also be checked for irregularities by a 3m long straight edge laid perpendicular and
parallel to the road centreline at intervals not exceeding 20m. The deviation from the
straight edge shall not exceed 10mm. Any areas found to be out of tolerance shall be
corrected by loosening, adding or removing material, reshaping and re-compacting.

The thickness of the finished base shall be on average

- not less than the required thickness 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.

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.

Payment
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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 | Cubic Metre

3/3/2 Aggregate Base Type Il Cubic Metre
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BITUMINOUS MATERIALS

Description

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

The materials shall be as indicated in the Contract Documents. If materials are not
completely 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.

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) | Unit 40/50 60/70 80/100 180/200
Min Min Min  Max Min
Max Max Max
Penetration at 25°C, 100 g,, 5 Sec 10.1 |0.1mm| 40 50(60 70| 80 100 |180 200
Softening Point R&B 10.2 °c 52 60(48 56| 45 52 |37 43
Flash Point (Cleveland Open Cup) 10.5 °c |[250 - (250 - 1250 - 200
Ductility at 25°C (D113) cm 100 - |100 - (100 - 100
Loss on heating to 163°C for 5 hr - % wt - 0.2| - 02| - 05 - 0.5
Penetration of residue from loss on heating
test at 25°C, 1009, 5 Sfec, as compared to _ % 80 - |80 -8 - 80
penetration before heating
Specific Gravity 1.01 1.05(0.99 1.04
Solubility in carbon tetrachloride (D4) % wt [99.0 -[99.0 - |99.0 - 99.0 -

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 - Rapid Curing Type
Method Cutback Grade
Requirement STP Unit RC-70 | RC-250 | RC-800| RC - 3000
(ASTM) Min Min Min Min  Max
Max Max Max
Water (D95) % - 02| - 02 - 0.2] - 0.2
Flash point (Tag Open Cup) (D1310) °c - -| 267 - | 267 -|267 -
Viscosity, kinematic at 60°C 10.6 ST 70 140 250 500 | 800 1600| 3000 6000
Distillation test: 10.7
Distillation to 90°C % volume | 10 -1 - - - -l - -
225°C oftotal | 50 -l 35 -] 15 -l - -
260°C distillate | 70 -| 60 - | 45 -1 25 -
316°C to 360°C | 85 -| 80 - | 75 -1 70 -
Residue from distillation to % volume | 55 -| 65 - | 75 -1 80 -
360°C
Test on residue from
distillation:
Penetration, 100 g, 5 sec, at 10.1 0.1lmm |80 120| 80120 [ 80 120|80 120
25°C
Ductility, 5 cm/min 25°C (D113) cm 100 -1 100 - | 100 -| 100 -
Solubility in carbon (D4) % wit 995 -| 995 - | 995 -|995 -
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
(ASTM) Min Min Min Min Min  Max
Max Max Max Max
Water (D95) % - 0.2| - 0.2 - 0.2]- 0.2]- 0.2
Flash point (Tag Open (D1310) °c 378 -[378 -|[655 -|655 -| 655 -
Cup)
Viscosity, kinematic at 10.6 ST 30 60| 70 140 |250 500 | 800 1600( 3000 6000
60°C
Distillation test: 10.7
Distillation to 225°C % vol. of | - 25| - 20| - 10 | - - - -
260°C total dist.| 40 70| 20 60 | 15 55 - 35] - 15
316°C t0360°C| 75 93| 65 90| 60 87|45 80|15 75
Residue from distillation to % 50 -| 55 - | 67 -175 -180 -
360°C volume
Test on residue from
distillation:
Penetration, 100 g, 5 sec, 10.1 0.1 mm | 120 250| 120 250|120 250 | 120 250 | 120 250
at 25°C
Ductility, 5 cm/min 25°C (D113) cm 100 -l 100 -|100 -| 100 -1 100 -
Solubility in carbon (D4) % wt 995 - 995 -] 995 -|995 -[995 -
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.

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 Emulsified Asphalts
Class of Anionic Road Emulsion
Slurry

Property Labile Semi-stable Stable Seal

Al-60 | Al-55 | Al-40 | A2-57 | A2-50 A3 A4
Residue on 710 um BS sieve (% by 0.05 0.05 0.05 0.05 0.05 0.05 0.05
mass maximum)
Residue on 150 um BS sieve (% by 0.15 0.15 0.15 0.15 0.15 0.15 0.15
mass maximum)
Stability to mixing with coarse 20-80 | 20-80 | 20-80 <40 <40 <5 <5
aggregate (% coagulation)
Stability to mixing with cement (% - - - >2 >2 >2 -
coagulation)
Binder content (minimum % by mass) 58 53 38 55 48 55 56
Viscosity (°Engler 20°C) 6-9 5-8 | 4max | 8max | 5max | 9max | 8max
Coagulation of emulsion at low nil nil nil nil nil nil nil
temperature
Storage stability (short period test)
(inversions to clear sediment, 60 60 60 60 60 60 60
maximum)
Storage stability (long period test)
(water content difference % 2 2 2 2 2 2 2
maximum)
Particle charge negative | negative | negative | negative [negative [negative | negative
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Table 3.4-5
Specification for Cationic Bitumen Emulsion
Class of Cationic Road Emulsion
Medium Slow

Property Rapid Acting Acting Acting

KI-70 [KI-60| KI-40 K2 K3
Residue on 710 um BS sieve (% by mass - 0.05 0.05 0.05 0.05
maximum)
Residue on 150 um BS sieve (% by mass - 0.15 0.15 0.15 0.15
maximum)
Binder contents (minimum % by mass) 67 57 38 57 56
Viscosity (°Engler 20°C) - 6-9 | 4max | 10max | 10 max
Viscosity Redwood No. Il (s at 85°C) 25.35 - - - -
Coagulation of emulsion at low temperature - nil nil nil nil
Storage stability (short period test)
(inversions to clear sediment) - 60 60 60 60
Storage stability (long period test)
(water content difference % maximum) - 2 - 2 2
Particle charge positive |positive| positive | positive | positive

Methods of Storage, Handling and Application.

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.

Table 3.4-6
Spraying Temperatures For Bitumen
Type Grade Temperature (°C)
Cut-Backs R.C. or M.C. 30 38 -57
70 57-71
250 77 -94
800 99 - 113
3,000 118 - 132
Penetration Grade Bitumen 60 -70 151 - 161
80 - 100 151 -161
200 - 300 138 - 151
Emulsion: As necessary for uniform spraying and satisfactory penetration
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3.4.4 Measurement

Measurement of bituminous material shall be either in metric tons or in litres as
indicated in the Contract Documents.

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

3.45 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.
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3.5

351

3.5.1.1

3.5.1.2

3.5.1.3

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 (Manual Method).
Section 3.12 is for Premix Bituminous Seal Coat (Manual Method).

The work shall consist of one or more courses of pre-mixed bituminous mixtures
constructed on a prepared and accepted base course or other roadbed in accordance
with Sections of these Specifications and in conformity with the required lines, levels,
grades, dimensions and typical cross sections.

General Composition of Mixtures

The bituminous mix shall be composed basically of coarse mineral 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.

Formula for Job-Mix

Before starting work, the Contractor shall submit in writing to the Engineer 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
constituents, 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 mixture from 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
trial 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
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approval of the trial sections 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

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.......cocoeeeeeieie e + 8%
Passing sieves between 10 mm and 0.075 MM......cccoooviiiiiiiiiee e, +5%
Passing 0.075 MM SIBVE......iiiieieie et +1%
Bitumen content (single test result)...........cccceeee i +0.50%
Bitumen content (three consecutive test results) ............cccoeeeeeeeeeee e + 0.40%
Temperature of mixture when emptied from miXer ..........cccccvvvviiveiiiiiiieieninnnn, +15°C
Temperature of mixture at delivery on road ............ccccvvvvvvvviviinieinieieinieiereeen. +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.

3.5.2 Materials
3.5.2.1 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 STP7.7.1 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 STP7.5.4 Not more than 2% Not more than 2%
4 Loss in weight (after 5 cycles) with Sodium
Soundness AASHTO T104 Sulphate solution- not more than 10%
5 CoatlngTiitrlpplng AASHTO T182 Min. 95% retained coating

3.5.2.2

3.5.2.3

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 in accordance with STP 7.3.1 shall not exceed 30%.

Fine Mineral Aggregate

The portion of the aggregate passing a 5 mm sieve shall 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 vegetable matter,
soft particles, clay balls or other objectionable material.

The PI for material passing 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 loss in
weight after 5 cycles with sodium sulphate shall not exceed 15%.

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.

Mineral Filler

Mineral filler where required shall consist of limestone dust, dolomite dust, or similar
rock dust, Portland cement, hydrated lime, silica cement or other mineral matter from
sources approved by the Engineer. It shall be non plastic and free from foreign or other
objectionable material. It shall be dry and free from lumps and when tested by means of
laboratory sieves shall meet the following grading requirements:

Sieve Percentage by Weight
Designation (STP 3.3)
0.600 mm 100
0.150 mm 95 - 100
0.075 mm 65 - 100

Mineral filler shall be considered to include any mineral dust naturally present in the
bitumen.
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Approval of sources of supply of mineral filler 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.

3.5.2.4 Bituminous Materials

Details as to the source and type of bitumen must be submitted for approval at least 14
days before the proposed use of the material and should conform to the requirements of
Section 3.4. The Engineer may instruct for samples of the bitumen to be taken from the
consignment before leaving the place of manufacture and that these should be
forwarded to a laboratory nominated by the Engineer for analysis and testing. The
material from which these samples for testing are taken must be segregated at the
place of manufacture until the satisfactory completion of the aforesaid tests permit
release.

Each consignment of bituminous material delivered to the site must be accompanied by
a certificate showing the place of manufacture and the results of standard tests carried
out on the bulk supply from which the material was extracted. No bituminous material
other than that represented by the sample submitted shall be used by the Contractor
except with the written consent of the Engineer. The contractor shall, in accordance with
Specification Clause 1.3.2 and when so directed by the Engineer, arrange for sampling
and testing, at an approved testing laboratory, of all bituminous materials delivered to
and stored at site. Blending of bituminous materials from different refineries shall not be
permitted.

3.5.3 Construction
3.5.3.1 Weather Limitation

Bituminous mixtures shall be placed only when the surface is dry, when rain does not
appear imminent and when the prepared roadbed is in a satisfactory condition.
However, the Engineer may permit, in case of sudden rain, the placing of mixture then
in transit from the plant, if laid at proper temperature and if the roadbed is free from
pools of water. Such permission shall in no way relax the requirements for quality and
smoothness of surface.

3.5.3.2 Progress of Work

No work shall be performed when there is insufficient hauling, spreading or finishing
equipment, or labour, to ensure progress at a rate not less than 60% of the capacity of
the mixing plant.

3.5.3.3 Plant and Equipment
A) Requirements for all Mixing Plants

All plant used by the Contractor for the preparation of bituminous mixtures shall conform
to all of the requirements below, except that scale requirements shall apply only where
weight proportioning is used; and in addition, any batch mixing plants shall conform only
to the relevant special requirements herein and any continuous mixing plants shall
conform only to the relevant special requirements herein.

The mixing plant, which can be a batching plant or a continuous mixing plant, shall have
a capacity sufficient to supply the paver on the road continuously when spreading the
bituminous mix at normal speed and required thickness.

1) Uniformity. The plants shall be so designed, co-ordinated and operated as to
produce a mixture within the job - mix tolerances.
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5)

6)

7

8)

9)

Plant scales and weigh house. Scales for any weigh box or hopper may be either of
the beam or spring less dial type and shall be of a standard make and design
accurate to within one-half of 1 percent of the maximum load required.

Scales shall be approved by the Engineer and shall be checked as often as the
Engineer may deem necessary to ensure their continued accuracy.

The Contractor shall provide and have at hand not less than ten 25 kilogram weights
for frequent testing of all scales.

Equipment for preparation of bituminous material. Tanks for storage of bituminous
material shall be capable of heating the material under effective and positive control
at all times, to a temperature within the range specified. The circulating system for
the bituminous material shall be of adequate size to ensure proper and continuous
circulation during the entire operating period. Suitable means shall be provided for
maintaining the specified temperature of the bituminous material in the pipe lines,
meters, weigh buckets, spray bars, and other containers or flow lines. The storage
tank capacity shall be sufficient for at least 1 day’s run. Bituminous material may be
partially heated in the tanks and brought to the specified temperature by means of
booster heating equipment between the tanks and the mixer.

Feeder for drier. The plant shall be provided with an accurate mechanical means for
uniformly feeding the mineral aggregate into the drier so that uniform production and
uniform temperatures are obtainable.

Drier. A rotary drier of approved design for drying and heating the mineral aggregate
shall be provided. The drier shall be capable of drying and heating the mineral
aggregate to the specified temperature.

Screens. Plant screens, capable of screening all aggregate to the specified sizes
and proportions and having normal capacities slightly in excess of the full capacity of
the mixer, shall be provided. The screens shall be readily exposed for inspection by
the Engineer.

Bins. The plant shall include storage bins of sufficient capacity to supply the mixer
when it is operating at full capacity. Bins shall be divided into at least three
compartments and shall be arranged to ensure separate and adequate storage of
appropriate fractions of the aggregate. For a mineral filler admixture a separate
feeder bin and/or weighing hopper arrangement may be required. Bins shall be so
constructed that representative samples can readily be obtained, and the aggregate
level observed.

Bituminous control unit. Satisfactory means either by weighing or metering shall be
provided to obtain the proper amount of bituminous material in the mix within the
tolerance specified for the job-mix.

For use with batching plants, it shall provide the designated quantity of bituminous
material for each batch. For continuous mixing plants, the operating speed of the
pump shall be synchronised with the flow of aggregate in the mixer by an automatic
locking control, and the device shall be easily and accurately adjustable. Means
shall be provided for checking the quantity or rate of flow of bituminous material into
the mixer. An accuracy within 1% of the specified amount is required.

Thermometric equipment. An armoured thermometer reading from 50°C to 200°C

shall be fixed in the bituminous feed line at a suitable location near the discharge
valve at the mixer unit.
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The plant shall be further equipped with a thermometric instrument so placed at the
discharge chute of the drier as to register automatically or indicate the temperature
of the heated aggregate.

10)Dust collector. The plant shall be equipped with a dust collector constructed to

waste or return uniformly to the elevator all or any part of the material collected. The
material to be returned from the dust collector shall be weighed over the filler scale.

11) Control of mixing time. The plant shall be equipped with accurate positive means to

govern the time of mixing and to maintain it constant unless changed at the direction
of the Engineer. The time of mixing shall be considered as the interval between the
time the bituminous material is spread on the aggregate and the time the same
aggregate leaves the mixing unit.

When bitumen is applied by a spray system, the mixing time shall begin with the
start of the bitumen spray. When the bitumen is not applied by a spray system, a
minimum dry mixing period of five seconds shall precede the addition of the bitumen
to the mix.

12) Safety requirements. Adequate and safe stairways to the mixer platform and

B)

1)

2)

C)

1)

guarded ladders to other plant units shall be placed at all points required for
accessibility to all plant operations. All gears, pulleys, chains, sprockets, and other
dangerous moving parts shall be thoroughly guarded and protected. Ample and
unobstructed space shall be provided on the mixing platform. A clear and
unobstructed passage shall be maintained at all times in and around the truck
loading space. This space shall be kept free from drippings from the mixing platform.
Flexible pipe connections carrying hot bitumen shall be shielded.

Special Requirements for Batch Mix Plants

Weigh box or hopper. The equipment shall include a means for accurately weighing
each bin size of aggregate in a weigh box or hopper, suspended on scales, ample in
size to hold a full batch without hand raking or running over. The weigh box or
hopper shall be supported on fulcrums and knife edges so constructed that they will
not easily be thrown out of alignment or adjustment. All edges, ends, and sides of
weighing hoppers shall be free from contact with any supporting rods, columns or
other equipment that will in any way affect the proper functioning of the hopper.
There shall also be sufficient clearance between hoppers and supporting devices to
prevent accumulations of foreign materials. The discharge gate of the weigh box
shall be so hung that the aggregates will not be segregated when dumped into the
mixer and shall close tightly when the hopper is empty so that no material is allowed
to leak into the batch in the mixer during the process of weighing the next batch.

Mixer. The batch mixer shall be capable of producing a continuous uniform mixture
within the job - mix tolerances. It shall be of such design as to permit visual
inspection of the mix.

The mixer shall be equipped with a sufficient number of paddles or blades with
proper arrangement to produce a properly and uniformly mixed batch. The clearance
of blades from all fixed and moving parts shall not exceed 20 mm unless the
maximum diameter of the aggregate particle in the mix exceeds 25 mm.

Special Requirements for Continuous Plants

Gradation control unit. The plant shall include a means for proportioning accurately
each bin size of aggregate either by weighing or by volumetric measurement.
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3)
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5)

When gradation control is by volume, the unit shall include a feeder mounted under
the compartment bins. Each bin shall have an accurately controlled individual gate
to form an orifice for volumetrically measuring the materials drawn from each
respective bin compartment. Indicators shall be provided for each gate to show the
respective gate opening in centimetres.

Weight calibration of aggregate feed. The plant shall include provision for a
calibration of the gate openings by means of weight test samples so that each of the
materials fed out of the bins through individual orifices may be by-passed
satisfactorily to suitable test boxes, each bin material being confined separately.

The plant shall be equipped to handle conveniently such test samples weighing not
less than 150 kilograms combined weight of samples from all bins, and not less than
50 kilograms for any one bin sample.

Synchronisation of aggregate and bitumen feed. Satisfactory means shall be
provided to afford positive interlocking control between the flow of aggregate from
the bins and the flow of bitumen from the meter or other proportioning source. This
control shall be accomplished by interlocking mechanical means or by a positive
method satisfactory to the Engineer.

Mixer. The plant shall include a continuous mixer of an approved type capable of
producing a