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Section 1; General

General Technical Specification

SECTION 1: GENERAL

101 Introduction

Technical Specifications consist of General and
Special Technical Specifications.

General Technical Specification (GTS) shall
commonly apply to all the road works as executed
under Kabul Municipality Road Construction
Projects.

Special Technical Specification (STS) supplement,
modify and add special requirements to the
General Technical Specification depending on the
characteristics of each component. In case there
are any contradictions or discrepancies between
General and Special Technical Specifications, the
priority shall be given to the Special Technical
Specifications.

In every case, the works shall be carried out to the
satisfaction of the Engineer to the location, lines,
dimensions, grades and cross sections shown on
the drawings or as indicated by the Engineer. The
quality of materials, processing of materials as
may be needed at the site, salient features of the
construction work and quality of finished work
shall comply with the requirements set forth in
succeeding sections. Where the drawings and
Specifications describe a portion of the work in
only general terms, and not in complete detail, it
shall be understood that only the best general
practice is to prevail, materials and workmanship
of the best quality are to be employed and
instructions of the Engineer are to be fully
complied with.

102 Definitions
The words like Contract, Contractor, Engineer

(synonymous with Engineer-in-charge), Drawings,
Employer, Government, Works, Work Site, and
Days (Calendar days) used in these Specifications
shall be deemed to have the meaning as
understood from the definitions of these terms
given in the General Conditions of Contract.

The following abbreviations shall have the
meaning as set forth below:
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AASHTO American Association g O | AASHTO
of State Highway and ST olelis
Transportation k) ol o L
Officials D) sl )
ASTM American Society for o= LS T &S0 ASTM
Testing and Materials 9 olinleyT  slyo
Ol g0
ACI American Concrete O g S S | ACI
Institute G SSLS LSyl
BS British Standard slaoyl Ll BS
published by the British U W ) ENUE | I W
Standards Institution huwgs 0 L
e
sladoyl W lbwl
CBR California Bearing soluly S CBR
Ration Loy g JLS
Cum or m? Cubic meter(s) xS e Cumorm?
Dia.or ¢ Diameter JuCH: Dia. or ¢
Drg. or Dwg Drawing L ) Drg. or Dwg
ha Hectare o LG ha
HDPE High Density slols gudSl (Je HDPE
Polyethylene i o LiS
PVC Poly Vinyl Chloride Joliog = PVC
ol yedS
JIS Japan Industrial slaoyl sl JIS
Standard ol S
Kg Kilogram(s) pl )Sels Kg
kN Kilo Newton 0S4 oS kN
Lin.morm Linear meter(s) Pa) Lin.morm
Ltr Liter(s) o] Ltr
Max. Maximum PR INES Max.
Min. Minimum 8w Min.
mm Millimeter(s) P ) mm
mm? Square millimeter(s) B b o mm?
Mpa Mega Pascal Jwly LK Mpa
N Newton O 4 N
N/mm? Newton per square B R W B S PTE N/mm?
millimeter &0
no. no Number 21 s no. no
P.C. Pre-stressed Concrete Jod Sl O SoLs P.C.
0D )w 8
R.C. Reinforced Concrete O Bow oo pSLS R.C.
sgm or m? Square meter(s) &0 e sgqm or m?
T or ton Metric ton O T or ton
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103 Scope of Work
103.1 Description of Works

(1)

(2)

(4)

The work to be carried out under the Contract
shall consist of the various items as generally
described in the Bid Documents as well as in
the Bill of Quantities furnished in the Bid
Documents.

The works to be performed shall also include

all general works preparatory to the
construction of roads, drainage and all other
related works. The works shall include work of
the due and

completion and

any kind necessary for
satisfactory construction,
maintenance of the works to the intent and
and these

meaning of the drawings

Specifications and further drawings and
orders that may be issued by the Engineer
from time to time. The scope of work shall
include compliance by the Contractor with all
General Conditions of Contract, whether
specially mentioned or not in the various
clauses of these Specifications, all materials,
apparatus, plant,
water, strutting, timbering, transport, offices,
staff, and the

provision of proper and sufficient protective

equipment, tools, fuel,

stores, workshop, labor
works, diversions, temporary fencing and
lighting. It shall also include safety of workers,
first-aid equipment, suitable accommodation
for the staff and workmen with adequate
sanitary arrangements, the effecting and
maintenance of all insurances, the payment of
all wages, salaries, fees, royalties, duties or
other charges arising out of the erection of
works and the regular clearance of rubbish,
reinstatement and clearing-up of the site as
may be required on completion of works,
safety of the public and protection of the
environmental and

works, protection

adjoining land.

The Contractor shall ensure that all actions are
taken to build in quality assurance in the
planning and execution of works. The quality
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assurance shall cover all stages of work such Ooosas oo a8 a0 Oy Lay LS sl >l
as setting out, selection of materials, selection LS Jol e ples Jole by au i S
of construction methods, selection of R N Y ephis Wil

equipment and plant, deployment of plAisl e Ilaisle sla gy olai

. . ¢ u g <5 o1 ;
personnel and supervisory staff, quality o sl o M A

coo bl gUSH LS g JSsw gy dabg s
by o g i s Jypiis ol la)l
09 Hlw 4 aFlw HLS .Jj_ﬁj BEERIN
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2o S a8 gy axS

control testing, etc. The work of building in
quality assurance shall be deemed to be
covered in the scope of the work.

(5) The Contractor shall furnish, at least 15 days Jud ey 15 U381 as uuly goloyl y (4)
in advance of commencement of work, his cly 093 4l cylLs LT
program, the method of working he intends to slgdry  plasl sloo Sl
adopt for various items of work such as site cole syl Sy Lol H LS wliso
clearance, earthworks, pavement g oblesl sy LSy 9 sy LSOWLS

sla Jgd> ol 0T sls HLS cools
pdle wuald ool sHl WSl kb ool
9 codle lidyy slayls S8l S
sow SISy sy ls i
cosd0 sy LS oy Swl gFyd il
Oladie> o bsoye Oledbl ol ol

construction, drainage works, curbstones,
road markings, installation of traffic signs,
street lighting works, and such other items for
which the Engineer demands the submission
of the method of working. He shall provide

information regarding the details of the 1 AS 1, Olhaens s LS g

method of working and equipment he Jsud  Jol3 5 Jlasbw! o Leidny
proposes to employ and satisfy the Engineer S U I K S U B N I S W SNk |
about the adequacy and safety of the w4 0 L Cidyody sle o gy
methods adopted by the Contractor which s 0 4S5 cddS o 45l solayl 3
will, however, rest on the Contractor, Mo by csoloyl p b wlwl po cO) s
irrespective of any approval given by the sl sdalS g g S
Engineer.

104 Mobilization

104.1 Scope of work
104.1.1 Definition

The extent of mobilization activities required for
this Contract will be dependent upon the type and
volume of work to be performed, as specified
elsewhere in the Contract Documents, and in
general will conform to the following :

a) Mobilization Requirements for all Contracts

i) Land purchase or rental for the
Contractor’s base camp and for the
construction activities.
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ii) Mobilization of the Contractor’s
Personnel in accordance with the
implementing organization structure
which has been approved by the
Engineer including all labors required for
implementation and completion of the
work in the Contract.

iii) Mobilization and installation  of
Construction Plant in accordance with
the list of equipment stipulated in the
Proposal, from their existing locations to
the sites where they are to be used
under this Contract.

iv) Provision and maintenance of the
Contractor’s base camp, including as
necessary, site offices, living quarter,
workshops and stores, etc.

V) Strengthening of Existing Bridges for
Transportation of Construction
Equipment.

b) Mobilization Requirements for Field Offices
and Facilities for Engineer

These requirements will be provided in other
Contract as the case may be.

¢) Mobilization Requirements for Quality Control

Facilities

The provision and maintenance of the laboratory
of material quality testing and fieldwork should be
in compliance with the requirements specified as
the case may be. The laboratory building and
equipment, when supplied under this Contract,
shall remain the property of the Contractor at the
completion of the activities of the works.

When the provision of field laboratory and
laboratory equipment are not specifically
nominated in the scope of work of this Contract as
specified in Contract Data, quality control
facilities, including as necessary, such laboratory
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facilities and services as is required t0 meet the
quality control provisions of these Specifications,
shall be supplied by the approved Laboratory
Testing Services.

d) Demobilization Requirements for all
Contracts

Demobilization of the Site by the Contractor at
the end of the Contract, including the removal of
all installation, Construction Plant and equipment
from Government owned land, and the
restitution of the Site of its original condition
prior to the Commencement Date of Works.

104.1.2 Mobilization Period

The mobilization of all items listed in Article
104.1.1.a shall be completed within period of 28
days from the Commencement Date of Works,
except the items approved by the Engineer.

Every failure of Contractor to complete the
mobilization of quality control facilities and
services as above specified, shall make the
Engineer perform such kind of work deemed
necessary and shall charge with the full actual cost
plus 10% (ten percent) to the Contractor, in which
the cost will be deducted from every payment
paid or to be paid to the Contractor in accordance
with this Contract

104.1.3 Submittals

The Contractor shall submit to the Engineer a
Mobilization Program to the detail and timing as
specified in these Specifications.

Where the strengthening of existing structures of
the construction of temporary bridges or
embankments on roads adjacent to the project
site is required to facilitate the movement of the
Contractor’s equipment, plant or materials, details
of such temporary works shall also be submitted
concurrently with the Mobilization Program in
accordance with the requirements of these
Specifications.
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104.2 Mobilization Program

1) Within 7 days after Notice to Proceed the
Contractor shall perform a Pre Construction
Meeting attended by the Employer, Engineer,
Engineer Representative (if any), and
Contractor to discuss all technical and non
technical matters for the activities.

The agenda in the meeting shall include the

followings, but shall not limit to:

a) Introduction

b) Synchronization of Organization
Structure:
i)  Organization Structure of the
Employer
ii) Organization Structure of the
Contractor
iii) Organization Structure of the
Engineer

c) Field Problems:
i) Row of Way
ii) Materials Sources
iii) Base Camp Location

d) Representative of the Contractor
e) Submission
f)  Approval

g) Work Completion Document/First Hand
Over of Completed Work

h) Work Planning:

i)  Chart of Schedule Implementation of
Contract shows time and sequence
of main activity to form the Work

ii)  Mobilization Planning

iii) Relocation Planning

iv) Management Planning and Safety
Traffic

v) Inspection Planning and Testing

7|Section 1



Section 1; General

General Technical Specification

vi) Document of Environmental
Mitigation and Monitoring Plan, or at
least the standard and procedure of
environmental mitigation applicable
specific for the activity

i)  Communication and Correspondence

j)  Implementation Meeting and
implementation schedule of work

k) Reporting and monitoring

Within 14 days after the Preparation
Implementation Meeting, the Contractor shall
submit to the Engineer for his approval a
mobilization program (including bridge
strengthening programme, if any) and
construction progress schedule.

The Mobilization Program shall specify the
timing of all applicable mobilization activities
listed in Article 104.2 and shall incorporate the
following additional information:

a) Location of Contractor's base camp with a
general location plan and detailed site plan
showing the locations of the Contractor's
office, workshop, stores, stone crusher and
installation plants asphalt, together with
the laboratory when such facilities are
included in the Scope of the Contract.

b) Equipment delivery schedule indicating the
current location of all equipment listed in
the schedules submitted with the Bid,
together with the proposed means of
transport and scheduled arrival dates at
site.

¢) Any changes in the equipment and staffing
schedules submitted with the Bid for which
the Contractor needs the approval of the
Engineer.
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d) A detailed list indicating the structure
which required strengthening for safe
passage of construction traffic, the
proposed execution methodology and the
scheduled starting and finishing dates for
strengthening of each structures.

e) An overall progress schedule in the format
of a bar chart showing each of the major
mobilization activities and a progress curve
measured in terms of percentage
completion.

104.3 Method of Measurement

1) Measurement

Measurement of mobilization progress will be
assessed by the Engineer against the approved
overall progress schedule for mobilization
described in Article 104.2 above.

2) Basis of Payment
Mobilization shall be paid for on a proportional

lump sum basis according to the schedule given
below, which payments shall constitute full
compensation for furnishing and placing all
equipment, and for all labor, materials, tools and
incidentals necessary to complete the work
described in these Specifications. However, the
Engineer may, along the Contract Period, order
the Contractor to add laboratory equipments as
necessary without any change of the lump sum
price for Mobilization.

The payment of the lump sum price is carried out
in three instalments as follows:

a) 50 % (fifty percent) when mobilization is 50
% complete and the laboratory testing
facilities have been fully mobilized.

b) 20 % (twenty percent) when all major items
of equipment are on site and accepted by
the Engineer.
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c¢) 30 % (thirty percent) on completion of
demobilization.

In the event that the Contractor does not
complete mobilization in accordance with the
Article 104.2 the amount to be certified by the
Engineer for payment will be the full percentage
installments of the Lump Sum price for
Mobilization less an amount of 1 (one percent) of
the value of the installment for each day’s delay in
completion up to a maximum of 50 (fifty) days.

104 (a) Mobilization Lump Sum

105 Materials
105.1 General
Unless otherwise specifically provided in this

Contract, all items incorporated in the completed
work, such as plant, materials and other articles
are to be new and the most suitable grade for the
purpose intended. Unless otherwise specifically
provided in this Contract, reference to any plant,
material, article, or patented process, by trade
name, maker, or catalogue number, shall be
regarded as establishing a standard or quality and
shall not be construed as limiting competition, and
the Contractor may, at his option, use any plant,
material, article, or process which, in the
judgment of the Engineer, is equal to that named.
Unless otherwise specified or instructed, all
proprietary materials shall be used in accordance
with the Manufacturer's instructions.

When required by the Engineer, the Contractor,
before placing any order for materials or
manufactured articles to be incorporated in the
Permanent Works, shall submit for approval a
complete description of such items, the names of
the firms from whom he proposes to obtain them,
and a list of such of the items that he proposes the
firms should supply. When so directed, the
Contractor shall submit samples and certificates
for approval.
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105.2 Storage of Materials
(a) Materials shall be stored so as to ensure

preservation of their specified quality and fitness
for the work. They shall be placed on a hard, clean
surface and, when required, they shall be placed
under cover. Stored materials shall be located so
as to facilitate prompt inspection. Private property
shall not be used for storage purposes without
written permission of the owner and lessee and
payment to them, if necessary.

(b) The stockpile site shall be prepared by clearing
and leveling as directed by the Engineer.

(c) The center of all aggregate stockpile areas shall
be raised and sloped to the sides as required so as
to provide proper drainage of excess moisture.
The material shall be stored in such manner as to
prevent segregation and coning and to ensure
proper gradation and moisture content. Coarse
aggregate storage piles shall be built up and
removed in layers not exceeding one meter. The
height of such stockpiles shall be limited to five
meters.

105.3 Royalties
The Contractor shall be responsible for all

compensation and royalties due in respect of
quarried materials. No separate payment will be
made for the compensation of royalties, but all
such costs shall be included in the applicable unit
price and total of the Bill of Quantities.

106 Construction Equipment
In addition to the general conditions indicated in

the Contract Documents, the following conditions
regarding use of equipment in works shall be
satisfied:

(1) The Contractor shall be required to give a trial
run of the equipment for establishing their
capability to achieve the laid down
Specifications and tolerances to the
satisfaction of the Engineer before
commencement of the work;
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(2)

(3)

(4)

(5)

(6)

All equipment provided shall be of proven
shall
maintained at all

efficiency and be operated and

times in a manner

acceptable to the Engineer;

All the plant/equipment to be deployed on
the works shall be got approved from the
Engineer for ensuring their fitness and
efficiency before commencement of work;

Any material or equipment no meeting the
approval of the Engineer shall be removed
from the site forthwith;

No equipment will be removed from site
without permission of the Engineer; and

The Contractor shall also make available the
equipment for site quality control work as
directed by the Engineer.

107 Drawings

(1)

(2)

(3)

The Contract Drawings provided for bidding
purposes shall be as contained in the Bid
Documents and shall be used as a reference
only. The Contractor should visualize the
nature and type of work contemplated and to
ensure that the rates and prices quoted by
him in the Bill
consideration of the

of Quantities have due
qualitative and
guantitative variations, as may be found at
the site and complexities of work involved
during actual execution/construction.

The bided rates/prices for the work shall be
deemed to include the cost of preparation,
supply and delivery of all necessary drawings,
prints, tracings and negatives which the
Contractor is required to provide in
accordance with the Contract.

The Contractor shall prepare the necessary
working drawings including road plans and
profiles taking into consideration of the
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topographical survey of the existing site
conducted by the Contractor. Three (3) copies
of drawings, on the basis of which actual
execution of the work is to proceed, with
electronic copy shall be submitted to the
Engineer for approval, 28 days prior to the
commencement of any work.

(4) Examination and/or approval by the Engineer
of any drawings or other documents
submitted by the Contractor shall not relieve
the Contractor of his responsibilities or
liabilities under the Contract.

(5) The Contractor shall prepare and submit
three (3) sets of “As-Built” Drawings with
electronic copy, including plans, profile, cross
sections and details of the roads, structures
and facilities, prior to the commencement of
the Tests on Completion as indicated in the
General Conditions of Contract.

108 Site Information
(1) The information about the site of work and

site conditions in the Bid Documents is given
in good faith for guidance only but the
Contractor shall satisfy himself regarding all
aspects of site conditions.

(2) The location of the works and the general site
particulars are as generally shown on the Site
plan/index plan enclosed with the Bid
Documents.

(3) Whereas the right-of-way to the road sites
shall be provided to the Contractor by the
Engineer, the Contractor shall have to make
his own arrangement for the land required by
him for site offices, labor camps, stores, etc.

(4) The Contractor shall make all arrangements,
inclusive of payment, if necessary, for the use
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of any land required for working areas
outside the site or right-of-way, and the
Employer will not accept any liability in
connection with the use of such land. Any
exceptions to this will be given in the Special
Technical Specification (STS) or at the time of
Bidding.

109 Setting Out

(1)

(2)

(3)

The Contractor shall establish working Bench
Marks tied with the reference Bench Mark in
the area soon after taking possession of the
site. The reference Bench Mark for the area
shall
Documents and the values of the same shall

be as indicated in the Contract
be obtained by the Contractor from the
Engineer. The working Bench Marks shall be
at the rate of four per km and also at or near
all drainage structures, over-bridges and
The

Marks/levels shall

underpasses. working Bench
be approved by the
Engineer. Checks must be made on these
Bench Marks

adjustments, if any, as agreed by the Engineer

once every month and

and recorded. An up-to-date record of all
Marks approved
adjustments, if any, shall be maintained by

Bench including
the Contractor and also a copy shall be
supplied to the Engineer for his record.

The lines and levels of formation, side slopes,
drainage works, carriageways and shoulders
shall be carefully set out and frequently
checked, care being taken to ensure that
correct gradients and cross-sections are
obtained everywhere.

In order to facilitate the setting out of the
works, the centerline of the carriageway or
roadway must be accurately established by
the Contractor and approved by the Engineer.
It must then be accurately referenced in a
manner satisfactory to the engineer, every
50m intervals in plain and rolling terrains and
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(4)

(5)

(6)

(7)

20m intervals in hilly terrain and in all curve
points as directed by the Engineer, with
marker pegs and chainage boards set in or
near the fence line, and a schedule of
reference dimensions shall be prepared and
supplied by the Contractor to the Engineer.
These markers shall be maintained until the
works reach finished formation level and are
accepted by the Engineer.

On construction reaching the formation level
stage, the centerline shall again be set out by
the Contractor and when approved by the
Engineer, shall be accurately referenced in a
manner satisfactory to the Engineer by
marker pegs set at the outer limits of the
formation.

No reference peg or marker shall be moved or
withdrawn without the approval of the
Engineer and no earthwork or structural work
shall be commenced until the centerline has
been referenced.

The Contractor will be the sole responsible
party for safeguarding all survey monuments,
bench marks, beacons, etc. The Engineer will
provide the Contractor with the available
data necessary for setting out of the
centerline. All dimensions and levels shown
on the drawings or mentioned in documents
forming part of or issued under the contract
shall be verified by the Contractor on the site
and he shall immediately inform the Engineer
of any apparent errors or discrepancies in
such dimensions or levels. The Contractor
shall, in connection with the staking out of
the centerline, survey the terrain along the
road and shall submit to the Engineer for his
approval, a profile along the road centerline
and cross-sections at intervals as required by
the Engineer.

After obtaining approval of the Engineer,
work on earthwork can commence and the
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(8)

profile and cross-sections shall form the basis
The
Contractor shall be responsible for ensuring

for measurements and payment.
that all the basic traverse points are in place
at the commencement of the contract and if
any are missing, or appear to have been
disturbed, the shall
arrangements to re-establish these points. A

Contractor make
"Survey File" containing the necessary data
will be made available for this purpose. If in
the opinion of the Engineer, design
modifications of the centerline or grade are
advisable, the engineer will issue detailed
instructions to the Contractor and the
Contractor shall perform the modifications in
the field, as required, and modify the ground
levels on the cross-sections accordingly as
many times as required. There will be no
separate payment for any survey work
performed by the Contractor. The cost of
these services shall be considered as being
included in the cost of the items of work in

the Bill of Quantities.

The work of setting out shall be deemed to be
a part of general works preparatory to the
execution of work and no separate payment
shall be made for the same.

110 Public Utilities

(1)

(2)

Drawings scheduling the affected services like
water pipes, sewers, pipelines, cables, gas
ducts etc. owned by various authorities
including Public Undertakings and Local
Authorities
Documents shall be verified by the Contractor

included in the Contract
for the accuracy of the information prior to
the commencement of any work.

Notwithstanding the fact that the
information on affected services may not be
exhaustive, the final position of these services
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(3)

(4)

(5)

within the works shall be supposed to have
been indicated based on the information
furnished by different bodies and to the
extent the bodies are familiar with the final
proposals. The intermediate stages of the
works are, however, unknown at the design
stage, being dictated by the
Contractor's methods of

these
working.
Accordingly, the Contractor's program must
take into account the period of notice and
duration of diversionary works of each body
as given on the Drawings and the Contractor
must also allow for any effect of these
services and alterations upon the Works and
for arranging regular meetings with the
various bodies at the commencement of the
Contract and throughout the period of the
works in order to maintain the required co-
ordination. The Engineer and the Municipality
will assist such coordination with the local
authorities. During the period of the Works,
the Contractor shall have no objection if the
public utility bodies vary their decisions in the
execution of their proposals in terms of
program and construction, provided that, in
the opinion of the Engineer, the Contractor
reasonable notice thereof
before the relevant alterations are put in
hand.

has received

No clearance or alterations to the utility shall
be carried out unless specially ordered by the
Engineer.

Any services affected by the Works must be
temporarily supported by the Contractor who
must also take all measures reasonably
required by the various bodies to protect
their
progress of the Works.

services and property during the

The Contractor may be required to carry out
certain works for and on behalf of the various
bodies and he shall also provide, with the
prior such

approval of the Engineer,
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assistance to the various bodies as may be
authorized by the Engineer.

(6) The work of temporarily supporting and
protecting the public utility services during
execution of the Works shall be deemed to be
part of the contract and no extra payment
shall be made for the same.

(7) The Contractor may be required to carry out
the removal or shifting of certain
services/utilities on specific orders from the
Engineer for which payment shall be made to
him. Such works shall be taken up by the
Contractor only after obtaining clearance
from the Engineer and the relevant
authorities and ensuring adequate safety
measures.

111 Arrangement for Traffic during
Construction

111.1 General
The Contractor shall at all-time carry out works on

the roadway in a manner creating least
interference to the flow of traffic while consistent
with the satisfactory execution of the same. For all
works involving improvements to the existing
roadway, the Contractor shall, in accordance with
the directives of the Engineer, provide and
maintain, during execution of the work, a passage
for traffic either along a part of the existing
carriageway under improvement, or along a
temporary diversion constructed close to the
roadway. The Contractor shall take prior approval
of the Engineer regarding traffic arrangements
during construction.
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111.2 Passage of Traffic along a part of the
Existing Carriageway under Improvement

For widening/strengthening existing carriageway
where part width of the existing carriageway is
proposed to be used for passage of traffic, treated
shoulders shall be provided on the side on which
work is not in progress. The treatment to the
shoulder shall consist of providing at least 150 mm
thick granular base course covered with
bituminous surface dressing in a width of at least
1.5m and the surface shall be maintained
throughout the period during which traffic uses
the same to the satisfaction of the Engineer. The
continuous length, in which such work shall be
carried out, would be limited normally to 500 m at
a place. However, where work is allowed by the
Engineer in longer stretches passing places at least
20m long with additional paved width of 2.5m
shall be provided at every 0.5km interval.

In case of widening existing two-lane to four-lane,
the additional two lanes would be constructed
first and the traffic diverted to it and only
thereafter the required treatment to the existing
carriageway would be carried out. However, in
case where on the request of the Contractor, work
on existing two-lane carriageway is allowed by the
Engineer with traffic using part of the existing
carriageway, stipulations as in paragraph above
shall apply.

After obtaining permission of the Engineer, the
treated shoulder shall be dismantled, the debris
disposed of and the area cleared as per the
direction of the Engineer.

111.3 Passage of traffic along a Temporary
Diversion
In stretches where it is not possible to pass the
traffic on part width of the carriageway, a
temporary diversion shall be constructed with a
minimum of 3.5m carriageway and 0.5m earthen
shoulders on each side with the following
provision for road crust in the 3.5m width or as
directed by the Engineer:
(i) 200mm (compacted) granular subbase;
(i) 225mm (compacted) granular base
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course; and
(iii) Pre-mix carpet with seal coat/mix seal
surfacing.
The alignment and longitudinal section of
diversion including junctions and temporary cross
drainage provision shall be as approved by the
Engineer.

111.4 Traffic Safety and Control
The Contractor shall take all necessary measures

for the safety of traffic during construction and
provide, erect and maintain such barricades,
including signs, markings, flags, lights and flagmen
as may be required by the Engineer for the
information and protection of traffic approaching
or passing through the section of the roadway
under improvement. Before taking up any
construction, an agreed phased program for the
diversion of traffic on the roadway shall be drawn
up in consultation with the Engineer.

The barricades erected on either side of the
carriageway/portion of the carriageway closed to
traffic, shall be of strong design to resist violation,
and painted with alternate red and white stripes
or otherwise approved by the Engineer. Red
lanterns or warnings lights of similar type shall be
mounted on the barricades at night and kept lit
throughout from sunset to sunrise.

At the points where traffic is to deviate from its
normal path (whether on temporary diversion or
part width of the carriageway) the channel for
traffic shall be clearly marked with the aid of
pavement markings, painted drums or a similar
device to the directions of the Engineer. At night,
the passage shall be delineated with lanterns or
other suitable light source.

One-way traffic operation shall be established
whenever the traffic is to be passed over part of
the carriageway inadequate for two-lane traffic.
This shall be done with the help of temporary
traffic signals or flagmen kept positioned on
opposite sides during all hours. For regulation of
traffic, the flagmen shall be equipped with red and
green flags and lanterns/lights.
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On both sides, suitable regulatory/warning signs
as approved by the Engineer shall be installed for
the guidance of road users. On each approach, at
least two signs shall be put up, one close to the
point where transition of carriageway begins and
the other 60-90m away. The signs shall be of
approved design and of reflective type, if so
directed by the Engineer.

111.5 Maintenance of Diversions and Traffic
Control Devices

Signs, lights, barriers and other traffic control
devices, as well as the riding surface of diversions
shall be maintained in a satisfactory condition till
such time they are required as directed by the
Engineer. The temporary travelled way shall be
kept free of dust by frequent applications of
water, if necessary.

111.6 Measurements for Payment and Rate

All arrangement for traffic during construction
including provision of temporary cross drainage
structures, if required, and treated shoulder as
described in 112.3 above including their
maintenance, dismantling and clearing debris,
were necessary, shall be considered as incidental
to the works and shall be the Contractor's
responsibility and deemed to be included in the
Contract Price.

112 General Rules for the Measurement of
Works for Payment
All measurements shall be made in the metric

system. Different items of work listed in the Bill of
Quantity shall be measured in accordance with the
procedures set forth in the relevant sections read
in conjunction with the General Conditions of
Contract. The same shall not, however, apply in
the case of lump sum contract.

113 Scope of Rates for Different Items of

Work

(1) For item rate Contracts, the Contract unit
rates for different items of work shall be

Lo glos o S s gow slbe G Lo
Sl e

o LS wy g LAyl sylugls 111.5

Sadl pT Jyudds sla
B L A L=
3 cSodl 35 Ja oS sla o LSwo
Do oldlpxsl syl sw ghe (L
pY il LS il anlue Gab
so eSS g coloy hbolpd 4 Wbl
S H Wl obeo yhw ol y L0048
B B R e R B = IR LR

005 oo Liwl ol

9 O3l sl S o)lusl 111.6
B )

Lol 5 0by sl L 5 eolal ales
Oyl deean Hlwy wWSlew gloye )0
Sygo 9 edoliie of y T sleslaisluw
Golueg&s Ly odd odlo iS5 )Y
o3l silwSly o 0= oo 31 o]
LT ci> ol cohgs Oyse ) el
S Whlooo ol oyl y8 audglwe g 039
bl Doy 8 ae s Jold

0 )1 I3 sy wgas bl i 112
Sy ¢l Lyls a3
phlagw 5o by e S o)l asl plas
00 el S dddse el Ludly Sode
sledbygy Gab ol H1o Gwad pla>l o
bl b dabgyyo sledxy yo ouad o0l
IR ‘5)_:53 oy a5l DIoyl y 3 ey
plod HLS sladloyl 38 )0 ghay ooz Lal

cd b Gaah ol Mew gLy

Wiz aldyl ol 9= 3l G 113
JLs

) ‘9)\J| = sladl oyl 8 &1 (1)

J|¢)|)J al i P){jl sl Wl

21|Section 1



Section 1; General

General Technical Specification

payment in full for completing the work to
the requirements of the Specifications
including full compensation for all the
operations detailed in the relevant sections of
these Specifications under "Rates". In the
absence of any directions to the contrary, the
rates are to be considered as the full inclusive
rate for finished work covering all labor,
materials, wastage, temporary work, plant,
equipment, over-head charges and profit as
well as the general liabilities, obligations,
insurance and risks arising out of General
Conditions of Contract.

(2) Theitem rates quoted by the Contractor shall,

unless otherwise specified, also include

compliance with/supply of the following:

(i) General works such as setting out,
clearance of site before setting out and
clearance of works after completion,
etc.;

(i) A detailed program for the construction
and completion of the work (using
CPM/PERT technique) giving, in addition
to construction activities, detailed
network activities for the submission
and approval of materials, procurement
of critical materials and equipment,
fabrication of special
products/equipment and their
installation and testing, and for all
activities of the Employer that are likely
to affect the progress of work, etc.,
including updating of all such activities
on the basis of the decisions taken at the
periodic site review meetings or as
directed by the Engineer.

(iii) Samples of various materials proposed
to be used on the Work for conducting
tests thereon as required as per the
provisions of the Contract.
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(iv) Design of mixes as per the relevant
Clauses of the Specifications giving
proportions of ingredients, sources of
aggregates and binder along with
accompanying trial mixes as per the
relevant clauses of these Specifications
to be submitted to the Engineer for his
approval before use on the Works;

(v) Detailed design calculations and
drawings for all Temporary Works (such
as form-work, staging, centering;
specialized constructional handling and
launching equipment and the like);

(vi) Detailed drawings for templates,
support and end anchorage, details for
pre-stressing cable profiles, bar bending
and cutting schedules for

reinforcement, material lists for

fabrication of the Specifications;

(vii) Certificate on testing for all mild and
high tensile steel and cast steel as per
the relevant provisions of the
Specifications;

(viii) Testing of various finished items and
materials including bitumen, cement,
concrete, bearings as required under
these Specifications and furnishing test
reports/certificates;

(ix) Inspection Reports in respect of form
work, staging, reinforcement and other
items of work as per the relevant
Specifications;

(x) Any other data which may be required
as per these Specifications or the
Conditions of contract or any other
annexures/schedules forming part of
the Contract;

(xi) Any other item of work which is not
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specifically provided in the Bill of
Quantities but which is necessary for
complying with the provisions of the
Contract;

(xii) All temporary works, formwork and
false work;

(xiii) Establishing and running a laboratory
with facilities for testing for various
items of works as specified in these
Specifications, where there is no
separate item in the Bill of Quantities for
establishing and running a laboratory;

(xiv) Cost of in-built provisions for Quality
Assurance;

(xv) Cost of safeguarding the environment;
and

(xvi) Cost of providing "as-built drawings".

(3) Portions of road works beyond the limits
and/or any other work may be got
constructed by the Employer directly through
other agencies. Accordingly, other agencies
employed by the Employer may be working in
the vicinity of the Works being executed by
the Contractor. The Contractor shall liaise
with  such agencies and adjust his
construction program for the completion of
work accordingly and no claim or
compensation due to any reason whatsoever
will be entertained on this account. The
employer will be indemnified by the
Contractor for any claims from other agencies
on this account.

114 Methodology and Sequence of Work

Prior to start of the construction activities at site,
the contractor shall, within 28 days after the date
of the Letter of Acceptance, submit to the
Engineer for approval, the detailed construction
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methodology including mechanical equipment
proposed to be used, Milestones, sequence of
various activities and schedule from start to end of
the project. Program relating to pavement and
shoulder construction shall be an integrated
activity to be done simultaneously in a
coordinated manner. The methodology and the
sequence shall be so planned as to provide proper
safety, drainage and free flow of traffic.

115 Use of Surfaces by Construction Traffic

Ordinarily, no construction traffic shall be allowed
on pavement under construction unless
authorized by the Engineer. Even in that case the
load and intensity of construction traffic should be
so regulated that no damage is caused to the
subgrade or pavement layers already constructed.
Where necessary, service roads shall be
constructed for this purpose and the same shall be
considered as incidental to the work.

The wheels or tracks of plant moving over the
various pavement courses shall be kept free of
deleterious materials.

Bituminous base course shall be kept clean and
uncontaminated as long as the same remains
uncovered by a wearing course or surface
treatment. The only traffic permitted access to the
base course shall be that engaged in laying and
compacting the wearing course or that engaged
on such surface treatment where the base-course
is to be blinded and/or surface dressed. Should the
base course or tack coat on the base course
become contaminated, the Contractor shall make
good by clearing it to the satisfaction of the
Engineer, and if this is impracticable, by removing
the layer and replacing it to Specification without
any extra cost.

116 Living Quarters, Sheds, and Stores

The Contractor shall supply, equip and maintain
for the Contract period all his own living
accommodation, sheds and stores necessary for
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the execution of the Work, and shall make his own
arrangements, subject to the approval of the
Engineers, with the owner of any land required
and, if necessary, pay for its use.

The furnishing and maintenance of living quarters,
sheds, and stores shall not be paid separately and
deemed to be included in the cost of any items in
the Bill of Quantities.

117 Quality Control

117.1 Introduction

The publications listed below form a part of this

specification to the extent referenced. The

publications are referred to within the text by the
basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D 3740 (2004) Minimum requirements for
agencies engaged in the
testing and inspection
of soil and rock as used
in engineering design
and construction

ASTM E 329 (2005B) Agencies
engaged in the testing
and inspection  of
material used in

construction
Separate payment will not be made for providing
and maintaining an effective Quality Control
program, and all costs associated therewith shall
be included in the applicable unit prices or lump-
sum prices contained in the Bill of Quantities.

117.2 General Requirements

The Contractor is responsible for quality control
and shall establish and maintain an effective
quality control system in compliance with the
General and Special Conditions of the Contract.
The quality control system shall consist of plans,
procedures, and organization necessary to
produce an end product which complies with the
contract requirements. The system shall cover all
construction work, Operations, both onsite and
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offsite, and shall be keyed to the proposed
construction sequence.

The site project superintendent or quality control
manager shall be responsible for the quality of
work on the job site and is subject to removal by
the Engineer for non-compliance with the quality
requirements specified in the contract. The site
project superintendent or quality control manager
in this context shall be the highest level manager
responsible for the overall construction activities
at the site, including quality and production. The
site project superintendent or quality control
manager or his representative shall maintain a
physical presence at the site at all times, except as
otherwise acceptable to the Engineer, and shall be
responsible for all construction and construction
related activities at the site.

117.3 Quality Control Plan
117.3.1 General

The Contractor shall furnish for review by the
Engineer, not later than 7 days after receipt of
notice to proceed, the Contractor Quality Control
(CQC) Plan proposed to implement the
requirements of the General and Special
Conditions of the Contract. The plan shall include:

CQC Organization

Names and Qualifications

Duties, Responsibilities of QC Personnel
Outside Organization

Appointment Letters

Testing Laboratory Information

List of Definable Features of Work
Testing Plan and Log

WX N R WN R

Inspection and Documentation
Procedure, Forms

[EEN
o

. Procedures for Performing the Three
Phases of Control in accordance with
Clause 117.6 Control

11. References

27|Section 1



Section 1; General

General Technical Specification

Construction will be permitted to begin only after
acceptance of the CQC Plan or acceptance of an
interim plan applicable to the particular feature of
work to be started. Work outside of the features
of work included in an accepted interim plan will
not be permitted to begin until acceptance of a
CQC Plan or another interim plan containing the
additional features of work to be started.

117.3.2 Acceptance of Plan

Acceptance of the Contractor's plan is required by
the Engineer prior to the start of construction
works. Acceptance is conditional and will be
predicated on satisfactory performance during the
construction works. The Engineer reserves the
right to require the Contractor to make changes in
his CQC Plan and operations including removal of
personnel, as necessary, to obtain the quality
specified.

117.3.3 Notification of changes

After acceptance of the CQC Plan by the Engineer,
the Contractor shall notify the Engineer in writing
of any proposed change. Proposed changes are
subject to acceptance by the Engineer.

117.4 Quality Control Organization

117.4.1 Personnel Requirements

The requirements for the CQC organization are a
CQC System Manager, a construction Quality
Manager, and sufficient number of additional
qualified personnel to ensure safety and contract
compliance. Personnel identified in the technical
provisions as requiring specialized skills to assure
the required work is being performed properly will
also be included as part of the CQC organization.
The Contractor's CQC staff shall maintain a
presence at the site at all times during progress of
the work and have complete authority and
responsibility to take any action necessary to
ensure contract compliance. The CQC staff shall be
subject to acceptance by the Engineer. The
Contractor shall provide adequate office space,
filing systems and other resources as necessary to

28|Section 1



Section 1; General

General Technical Specification

maintain an effective and fully functional CQC
organization. Complete records of all letters,
material submittals, shop drawing submittals,
schedules and all other project documentation
shall be promptly furnished to the CQC
organization by the Contractor. The CQC
organization shall be responsible to maintain
these documents and records at the site at all
times, except as otherwise acceptable to the
Engineer.

117.4.2 CQC System Manager

The Contractor shall identify as CQC System
Manager an individual within the onsite work
organization who shall be responsible for overall
management of CQC and have the authority to act
in all CQC matters for the Contractor. The CQC
System Manager shall be on the site at all times
during construction and shall be employed by the
prime Contractor. The CQC System Manager shall
be assigned as System Manager but may have
duties as project superintendent or quality control
manager in project site. An alternate for the CQC
System Manager shall be identified in the plan to
serve in the event of the System Manager's
absence. The requirements for the alternate shall
be the same as for the designated CQC System
Manager.

117.4.3 CQC Personnel

In addition to CQC personnel specified elsewhere
in the contract, the Contractor shall provide as
part of the CQC organization specialized personnel
to assist the CQC System Manager for the
following areas: electrical, mechanical, structural,
architectural, technician, submittals clerk. These
individuals shall be directly employed by the prime
Contractor and may not be employed by a supplier
or sub-Contractor on this project; be responsible
to the CQC System Manager; be physically present
at the construction site during work on their areas
of responsibility; have the necessary education
and/or experience in accordance with the
experience matrix listed herein. These individuals
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shall perform other duties but must be allowed
sufficient time to perform their assigned quality
control duties as described in the Quality Control
Plan.

117.4.4 Organization Changes

The Contractor shall maintain the CQC staff at full
strength at all times. When it is necessary to make
changes to the CQC staff, the Contractor shall
revise the CQC Plan to reflect the changes and
submit the changes to the Engineer for
acceptance.

117.5 Submittals and Deliverables

Submittals, if needed, shall be made as specified
in technical specification. The CQC organization
shall be responsible for certifying that all
submittals and deliverables are in compliance with
the contract requirements, design drawing and
construction specification. The CQC organization
could reject submittal which will be in conflict with
contract requirements, design drawings and
construction specification and contactor s
responsible to resubmit the required data for
government CQC system manager.

117.6 Control

Contractor Quality Control is the means by which
the Contractor ensures that the construction, to
include that of sub-Contractors and suppliers,
complies with the requirements of the contract. At
least three phases of control shall be conducted by
the CQC System Manager for each definable
feature of the construction work as follows:

(1) Preparatory Phase:
This phase shall be performed prior to beginning
work on each definable feature of work; after all
required plans, documents and materials are
approved or accepted by the Engineer and after
copies are at the work site. This phase shall
include:
a. A review of each paragraph of applicable
specifications, reference codes, and
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standards. A copy of those sections of
referenced codes and standards applicable
to that portion of the work to be
accomplished in the field shall be made
available by the Contractor at the
preparatory inspection. These copies shall be
maintained in the field and available for use
by personnel until final acceptance of the
work.

b. Areview of the contract drawings.

c. A check to assure that all materials and/or
equipment have been tested, submitted, and
approved.

d. Review of provisions that have been made to
provide required control inspection and
testing.

e. Examination of the work area to assure that
all required preliminary work has been
completed and is in compliance with the
contract.

f. A physical examination of required materials,
equipment, and sample work to assure that
they are on hand, conform to approved shop
drawings or submitted data, and are properly
stored.

g. Discussion of procedures for controlling
quality of the work including repetitive
deficiencies. Documents all construction
tolerances and workmen-ship standards for
that feature of works,

h. Acheckto ensure that the portion of the plan
for the work to be performed has been
accepted by the Engineer.

i. Discussion of the initial control phase.
j- The Engineer shall be notified at least 24
hours in advance of beginning the

preparatory control phase. This phase shall
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include a meeting conducted by the CQC
System Manager and attended by the
contractor superintendent or quality control
manager, other CQC personnel (as
applicable), and the foreman responsible for
the definable feature. The results of the
preparatory phase actions shall be
documented by separate minutes prepared
by the CQC System Manager and attached to
the daily CQC report. The Contractor shall
instruct applicable workers as to the
acceptable level of workmanship required in
order to meet contract specifications.

(2) Initial Phase:
This phase shall be accomplished at the beginning
of a definable feature of work. The following shall
be accomplished:

a. A check of work to ensure that it is in full
compliance with contract requirements,
design drawing and construction
specification. Review minutes of the
preparatory meeting.

b. Verify adequacy of controls to ensure full
contract compliance. Verify required control
inspection and testing.

c. Establish level of workmanship and verify
that it meets minimum acceptable
workmanship standards. Compare with
required sample panels as appropriate.

d. Resolve all differences.

e. The Engineer shall be notified at least 24
hours in advance of beginning the initial
phase. Separate minutes of this phase shall
be prepared by the CQC System Manager and
attached to the daily CQC report. Exact
location of initial phase shall be indicated for
future reference and comparison with
follow-up phases.
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f. The initial phase should be repeated for each
new crew to work onsite, or any time
acceptable specified quality standards are
not being met.

(3) Follow-up Phase:

Daily checks shall be performed to assure control
activities, including control testing, are providing
continued compliance with contract
requirements, until completion of the particular
feature of work. The checks shall be made a
matter of record in the CQC documentation. Final
follow-up checks shall be conducted and all
deficiencies corrected prior to the start of
additional features of work which may be affected
by the deficient work. The Contractor shall not
build upon nor conceal non-conforming work.

(4) Additional Preparatory and Initial Phases:
Additional preparatory and initial phases shall be
conducted on the same definable features of work
if: the quality of on-going work is unacceptable; if
there are changes in the applicable CQC staff,
onsite production supervision or work crew; if
work on a definable feature is resumed after a
substantial period of inactivity; or if other
problems develop.

117.7 Tests

117.7.1 Testing Procedure

The Contractor shall perform specified or required
tests to verify that control measures are adequate
to provide a product which conforms to contract
requirements. Upon request, the Contractor shall
furnish to the Engineer duplicate samples of test
specimens for possible testing by the Kabul
Municipality responsible staff. Testing includes
operation and/or acceptance tests when
specified. The Contractor shall procure the
services of a government approved testing
laboratory or establish an approved testing
laboratory at the project site. The Contractor shall
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perform the following activities and record and

provide the following data:

a.

Verify that testing procedures comply with
contract requirements.

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

Check test instrument calibration data
against certified standards.

Verify that recording forms and test
identification control number system,
including all of the test documentation
requirements, have been prepared.

Results of all tests taken, both passing and
failing tests, shall be recorded on the CQC
report for the date taken. Specification
paragraph reference, location where tests
were taken, and the sequential control
number identifying the test shall be given.
If approved by the Contracting Officer,
actual test reports may be submitted later
with a reference to the test number and
date taken. An information copy of tests
performed by an offsite or commercial test
facility shall be provided directly to the
Contracting Officer. Failure to submit
timely test reports as stated may result in
nonpayment for related work performed
and disapproval of the test facility for this
contract.

117.7.2 Testing Laboratories Capability Check

The Engineer reserves the right to check

laboratory equipment in the proposed laboratory

for compliance with the standards set forth in the

contract specifications and to check the laboratory

technician's testing procedures and techniques.

Laboratories utilized for testing soils, concrete,
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asphalt, and steel shall meet criteria detailed in
ASTM D 3740 and ASTM E 329.

117.7.3 Onsite Laboratory

The Engineer reserves the right to utilize the
Contractor's selected control testing laboratory
and equipment to make assurance tests, and to
check the Contractor's testing procedures,
techniques, and test results at no additional cost
to the Government. The testing laboratory shall be
third party for testing of all construction material
and it shall be approved by Kabul Municipality CQC
system and project manager.

117.8 Completion Inspection

117.8.1 Punch-Out Inspection:

Near the end of the work, or any increment of the
work established by a time stated in the General
and Special Conditions of Contract or by the
specifications, the CQC Manager shall conduct an
inspection of the work. A punch list of items which
do not conform to the approved drawings and
specifications shall be prepared and submit to the
contractor for incorporation. The list of
deficiencies shall include the estimated date by
which the deficiencies will be corrected. The CQC
System Manager or staff shall make a second
inspection to ascertain that all deficiencies have
been corrected. Once this is accomplished, the
Contractor shall notify the Engineer that the
facility is ready for the Pre-Final inspection.

117.8.2 Pre-Final Inspection:

The Kabul Municipality will perform the pre-final
inspection to verify that the facility is complete
and ready to be occupied. A Kabul Municipality
Pre-Final Punch List may be developed as a result
of this inspection. The Contractor's CQC System
Manager shall ensure that all items on this list
have been corrected before notifying the
Engineer, so that a Final inspection with the
stakeholders can be scheduled. Any items noted
on the Pre-Final inspection shall be corrected in a
timely manner. These inspections and any
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deficiency corrections required by this paragraph
shall be accomplished within the time slated for
completion of the entire work or any particular
increment of the work if the project is divided into
increments by separate completion dates.

117.8.3 Final Acceptance Inspection:

The Contractor's Quality Control Inspection
personnel, plus the superintendent or other
primary management person, and the Kabul
Municipality project manager or its representative
shall be in attendance at the final acceptance
inspection. The final acceptance inspection will be
formally scheduled by the Engineer based upon
results of the Pre-Final inspection. Notice shall be
given to the Kabul Municipality at least 14 days
prior to the final acceptance inspection and shall
include the Contractor's assurance that all specific
items previously identified to the Contractor as
being unacceptable, along with all remaining work
performed under the contract, will be complete
and acceptable by the date scheduled for the final
acceptance inspection. Failure of the Contractor
to have all contract work acceptably complete for
this inspection will be cause for the Engineer to bill
the Contractor for the Kabul Municipality
additional inspection cost in accordance with the
General and Special Conditions of Contract.

117.9 Documentation

The Contractor shall maintain current records
providing factual evidence that required quality
control activities and/or tests have been
performed. These records shall include the work
of sub-contractors and suppliers and shall be on an
acceptable form that includes, as a minimum, the
following information:

a. Contractor/subcontractor and their area of

responsibility.

b. Operating plant/equipment with hours
worked, idle, or down for repair.

c. Work performed each day, giving location,
description, and by whom.
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d. Test and/or control activities performed
with  results and references to
specifications and  design  drawings
requirements. The control phase shall be
identified (Preparatory, Initial, and Follow-
up). List of deficiencies noted, along with
corrective action plan.

e. Quantity of materials received at the site
with statement as to acceptability, storage,
and reference to specifications and design
drawings requirements.

f. Submittals and deliverables reviewed, with
contract reference, by whom, and action
taken.

g. Offsite surveillance activities, including
actions taken.

h. Job safety evaluations stating what was
checked, results, and instructions or
corrective actions.

i. Instructions given/received and conflicts in
plans and/or specifications.

117.10 Notification of Noncompliance

The Engineer will notify the Contractor of any
detected noncompliance with the foregoing
requirements. The Contractor shall take
immediate corrective action after receipt of such
notice. Such notice, when delivered to the
Contractor at the work site, shall be deemed
sufficient for the purpose of notification. If the
Contractor fails or refuses to comply promptly, the
Engineer may issue an order stopping all or part of
the work until satisfactory corrective action has
been taken. No part of the time lost due to such
stop orders shall be made the subject of claim for
extension of time or for excess costs or damages
by the Contractor.
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118 Safety Management
118.1 General
118.1.1 Scope of Work

a)

b)

This section covers provisions in handling
health and safety of work to everyone in
working place which related to the
removing of material, using of construction
equipment, production process and
environment surrounding the working
place.

The handling of Safety Management Plan
covers the availability of including the
provision of prevention of work accidents
and occupational health protection and the
provision of competent personnel and
organizational control of Safety
Management Plan according to the level of
risk specified by the Engineer.

The Contractor shall follow the provisions of
Safety Management stipulated in the
Afghanistan Safety Law & Regulation and
other related regulation.

118.2 Management System and Safety
Management Plan

118.2.1 General

a)

b)

The Contractor shall make, apply and keep
the procedure for identifying dangerous, risk
assessment and controlling in sustainable in
accordance with the Safety Management
Plan approved by the Engineer.

The Contractor shall involve certified Safety
Manager in work package. The certified Safety
Manager has duty to plan, implement and
evaluate the Management System of Safety
Plan.

The Contractor shall make Routine Activity
Report of Safety which shall be sent to the
Engineer.
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d)

e)

The Contractor shall implement the Internal
Audit for Safety Management Plan.

The Contractor shall review the Safety
Management Plan according to PDCA Cycle
every month during the implementation of
construction work.

The Engineer shall anytime inspect the Safety
Management System.

118.2.2 Safety Management Plan

a)

The Contractor shall submit Safety
Management Plan for the Engineer’s
approval within 7 days after the
commencement of works.

The Safety Management Plan shall include

the minimum contents;

. Basic policy for Safety Management

° Organization for Safety
Management

. Promotion of the PDCA Cycle

° Monitoring System

. Safety Education and training

° Voluntary Safety Management
activities

° Sharing information

. Response to emergencies and
unforeseen circumstances

. Risk Assessment of the works

. Safety work sequence for each
activity

118.3 Public Traffic Safety

(1)

The Contractor will be responsible for the
safety of the public legitimately passing
through the site. All excavations, equipment
or items of potential danger to the public must
be barricaded and signposted to the
satisfaction of the Engineer and the
Contractor must provide sufficient watchmen
to ensure the safety of the public at all times.
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(2)

(3)

(4)

All existing pedestrian routes shall be
maintained in a safe condition unless an
alternative route is provided to the
satisfaction of the Engineer.

All works must be carried out in such a way as
to minimize danger to the public and the
workers on the site.

All existing roads used by vehicle of the
Contractor or any of his sub-contractors or
suppliers of materials or plant, and similarly
any new roads which are part of the works and
which are being used by traffic, shall be kept
clean and clear of all dust/mud or other
extraneous materials dropped by the said
vehicles or their tires. Similarly, all dust/mud
or other extraneous materials from the works
spreading on these highways shall be
immediately cleared by the Contractor.

Clearance shall be effected immediately by
manual sweeping and removal of debris, if so
directed by the Engineer, by mechanical
sweeping and clearing equipment, and all
dust, mud and other debris shall be removed
entirely from the road surface shall be hosed
or watered using suitable equipment.

118.4 Field Office and Facility
118.4.1 Washing Facility

The Contractor shall provide adequate washing

facility in accordance with the work executed for all

labor for construction. Washing facility including

hot water supply and cleaning substance for the

following conditions:

- If workers are at risk for skin contamination

caused by toxic substances, the substances
that cause infection and irritation or other
sensitive substances;

- If a worker handling a difficult material

washed from the skin if you use cold water;
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If workers have to clean the whole body;

If workers are exposed to conditions of
excessive heat or cold, or work under un
usual wet condition which cause the
workers shall clean all their body, the
Contractor shall provide shower within
adequate number.

118.4.2 Sanitation Facility

a)

b)

The Contractor shall provide adequate toilet
whether for men or women employ in the
location of work.

Male and female toilets must be separated
with a wall full closed. Toilet should be easily
accessible, have adequate lighting and
ventilation, and protected from the weather. If
the toilet is outside, should be given way to
walk well with adequate lighting along the
pathway. Toilet should be made and located in
manner to must be created and placed so as to
maintain the privacy of people who use them
and made of made of material that is easily
cleaned.

118.4.3 Drinking Water
The Contractor shall provide the supply of drinking

water to all workers with the following provisions:

1)

2)

Easily accessed by all workers and labelled
clearly as drinking water;

Container for drinking water shall fulfill the
applicable healthy standard;

If stored in the container, the container
shall: clean and be protected from
contamination and heat; shall be refilled
with drinking water every day from sources
that meet health standards.

118.4.4 First Aid Facility

1)

First Aid Facility shall be in the work place.
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2)

In the work place shall always have a
trained worker and/or responsible for First
Aid Facility.

118.4.5 Accommodation, Meals and Cloths

a)

b)

Adequate accommodation for workers shall
be available by the Contractor as place for
eat, rest, and protection from weather.

The accommodation shall have a clean floor,
furnished with table and chairs, and other
furniture to ensure the availability of place
for rest, eat and protection from weather.

Recycle bins shall be provided and cleaned
periodically.

118.4.6 Lighting

a)

b)

Lighting shall be available in all workplace,
including in the room, connecting road, stairs
and hallway. All lighting shall be able to turn
on when anyone pass or use it.

Additional lighting shall be available for detail
work, dangerous process, or if using
machine.

Adequate emergency lighting shall be
available.

118.4.7 Maintenance of Facility

The Contractor shall maintain facilities in clean and

hygienic condition, and shall be accessible by

workers.

118.4.8 Ventilation

a) All workplaces must have a clean air flow.

b) On the condition of a very dusty place for

example place for concrete cutting, utilizing
of chemical hazard such as adhesive
material, and other condition, the
Contractor shall provide protective
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equipment such as respirators respiratory
and eye protection.

118.5 Work Provisions in High Places
118.5.1 General

1)

2)

Working in high places (places more than
2m from the ground) shall be performed by
workers who have the knowledge,
experience and have the necessary
resources to complete the work safely.

Workers working in high places shall use
safety facilities such as scaffolding, safety
nets and fall catcher system.

118.5.2 Protection around the the work area or
workplace
a) Handrails shall be installed along the open

floor edge of work in accordance with
clause 118.5.3 of this sub section.

b) If the workplace exists above public area

and material or other things fall on to the
public, the area around the workplace shall
be free from access to public or shall be
protected by safety net.

118.5.3 Handrail work site safety

Handrail shall be installed surrounding openings

on the floor or edge of structures and working

platform on scaffolding in such a manner as

follows:

900 — 1100 mm height of the handrail from
the surface;

Having mid-rail;

Having toe board if any risk of the fallen
work tool or material from roof/workplace;

The posts of handrail should be fixed rigidly
on the surface at not more than 1.8m
interval.
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118.5.4 Safety nets

a)

c)

Workers who install safety nets should be
protected from fall hazards by the use of
safety harness and scaffolding.

Safety nets shall be installed to minimize
gap between nets and the structures.

Safety nets shall be installed with sufficient
clearance from the surface of the
ground/floor so that a worker falls on the
net would not be in contact with the
surface of the floor/ ground.

118.5.5 Individual fall arrest system

a)

b)

Individual fall arrest system including safety
block, safety harness and static rope. The
workers who are required to use this tool
should be trained first.

Workers using safety harness may not work
alone. Workers who fall and hanging on the
safety harness should be saved in not more
than 20 minutes.

Notice to use safety facilities such as static
ropes, safety block and safety harness
should be given at terrible points.

118.5.6 Ladder

The ladder shall be used in such a manner as the

follows:

a)

b)

c)

d)

Select the type of ladder that match the
work to be done;

Provide training in the use of ladder;
Tying the top and bottom of ladder to
prevent accidents due to sliding in the

ladder;

The top of the ladder shall be extended at
least 1m above the working floor.
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118.5.7 Scaffolding

a) Scaffolding with more than 5m high from
the surface shall be installed and
dismantled only by qualified scaffolder.

b) All scaffolding shall be inspected by
qualified scaffolder before use on daily
basis, after bad weather or other
disturbance which may affect the stability
and when the scaffolding has not been used
for a long time. The result of inspection
shall be recorded, including the correction
made during inspection. The record shall be
signed by the person who inspected.

¢) The inspector must ensure that:

° Availability of adequate access on
work floor of scaffolding.

° All vertical components shall be
placed on strong foundation with
jack base plate. A wooden timber
or other means shall be used to
avoid movement and settlement of
vertical components.

° Scaffolding shall be connected with
building/structure already
constructed rigidly to prevent
collapse of scaffolding.

. Should some bracing have been
removed after the scaffolding was
set, additional bracing or other
material should be installed to
strengthen the scaffolding.

. Scaffolding shall have enough
bracing to ensure the stability.

° Vertical components, stick, or strut
shall not be removed.

° Floor deck for working platform
shall be installed correctly and free
from defect and well arranged.

. All floor deck shall be binding
correctly to avoid movement.
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. Handrail shall be installed
surrounding working platform in
accordance with clause 119.5.3.

. In case Scaffolding is designed to
retain material loaded, maximum
loading shall be shown on the
scaffolding.

. Warning sign or safety barriers shall
be installed along the working area
to avoid people from entering.

118.6 Electrical

118.6.1 Electric Supply

Portable electric tool which is used in moist

condition shall meet the followings terms:

Having supply isolated from earth with not
more than 230 voltages between
conductors.

Having earth circuit monitored where the
electric supply on the tool automatically
will be terminated if occur damages on
earth.

Tool should have double insulation.
Having electric source connected to the
earth in a such manner that the voltage to

earth shall not exceed 55 volt AC; or

Having residual measurement tool.

118.6.2 Temporary Power Distribution Board

All temporary power distribution boards used in

workplace shall meet the following terms:

Temporary power distribution board
installed outside the room shall be keptin a
waterproof box.

The waterproof box shall have a door and
lock. The doors must be designed and
positioned in such a way that shall not
damage the cables connected to the board.
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The door shall be labeled: KEEP THE DOOR
CLOSE.

- All cables installed to power distribution
board shall have identification Ilabel
showing the name of usage.

- Having aninsulated slot at the bottom part.

118.6.3 Inspection of equipment

All electrical tools and equipment shall be
inspected before using and afterward at least once
in three months. All electrical tools and equipment
shall have inspection checklist showing the latest
inspection date and modification made.

118.6.4 Clearances from power cables

Crane, excavator, drilling rig, or other equipment,
structure or scaffolding shall not be located within
4 m without written permit from the responsible
authorities of power cables.

118.7 Personal Protection
118.7.1 Personal Protective Equipment

The Contractor shall provide personal protective
equipment for the workers in accordance with the
following terms:

- All workers and other personnel involved
shall be trained the way to use personal
protective equipment and understand the
reason for using it.

- The workers shall wear the safety helmet in
any circumstances.

- Eye protection equipment shall be used in
welding jobs, or works which create pieces
of material such as pieces of wood saws or
pieces of concrete that may cause eye
damage.

- Safety shoes with aniron tip at the toe shall
be used by the workers.
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Noise protection equipment shall be used
during the works with high noise level.

Safety gloves shall be used during the
works.

Dust masks shall be used by workers who
are exposed to hazards such as asbestos,
chemical vapors and dust.

Safety harness shall be used by workers for
works in high places more than 2 m from
the surface.

118.7.2 Danger to the skin

Workers shall immediately report when
works suffer from skin problems due to the
usage of hazardous materials.

The workers shall wear trousers and shirts
with long selves to protect the skin.

The Contractor shall provide facility for
body washing and changing clothes as
mentioned in section 118.4.

118.7.3 Utilization of chemical materials

a)

b)

118.8
Gases

The Contractor shall have procedures to
manage the usage of chemical materials or
hazardous substance in healthy way,
storage procedures, and waste disposal
procedures.

All chemical materials shall be stored in
original container in one safety and well
ventilated place.

All workers shall be trained for handling
chemical material or hazardous materials
including emergency act.

Cutting and Welding with High Pressure

118.8.1 General
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The Contractor shall prevent the potential dangers

as follows:

Fires due to fuel leak (propane, acetylene),
usually from damage to the hose or the
hose connection.

Pipe explosion due to leakage of oxygen
hose or incandescent cutter.

Inhale dangerous fumes from the welding
operation.

Fires of combustible materials around the
weld.

118.8.2 Cylinder Handling

Cylinder should not be rolling on the
ground or treated harshly. Cart should be
used for transportation of the cylinder with
hoses tied up.

Cylinder shall not be placed free standing
alone to prevent collapse.

Cylinder should not be used immediately
after placed in vertical position.

The cylinder should be covered by white
clothes to protect from high temperature.

118.8.3 Storage

All hoses and cutting accessories should be
opened when the work is completed to
ensure that no remaining gas is left inside.

Cylinder shall be stored in a position away
from combustible materials and sources of
ignition.

118.8.4 Devices

Only hoses that meet the standards shall be
used. Hose shall be checked everyday for
the signs of damage.
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Hoses shall be as short as possible. The
hoses shall be connected by hose coupler
and hose clamps.

118.8.5 Fire extinguisher and protective devices

Flammable materials must be removed
from the working area and adequate fire
extinguishers shall be provided.

The workers shall use eye protection and
protective clothing to protect from fire.

118.9 Usage of Machinery Tools
118.9.1General

All machinery tools shall be furnished with a user
guide and safety instructions. The copy shall be
always available for operator and field supervisor.

118.9.2 Nailing tools and automatic stapler and
portable
If the Contractor uses nailing tools and automatic

stapler and portable, the following provisions shall

be met:

a)

b)

d)

Equipment shall not be directed to people,
although it has security tool.

Trigger on Nailing tools and staplers not be
suppressed unless the tip of the tool is
directed to the surface safely.

Particular attention should be paid when
maneuvering on the edge of the object.

If nailing tools and resources using the
automatic stapler pneumatic, not allowed
to use sources of dangerous gases and
flammable.

Damaged tool may not be used.
Hearing protection and appropriate eye

protection should be used when using
these tools.
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118.9.3 Portable Power Tools

a) Chainsaw, concrete mixer machine,

concrete cutter and other motorized

equipment must be equipped with safety

devices at all times.

b) The Contractor shall fulfill the following
safety precautions:

118.9.4 Lift

a)

b)

c)

Every operator shall be trained to use
the above tools.

Use only exact tool and method for
every kinds of work executed.
Damaged tool or machine may not
be used.

Cutting tools must be maintained
sharpness.

Appropriate hearing protection and
eye protection to be used when using
these tools.

Area near the devices or machine
should e clean.

Extension cable shall be placed in
manner to avoid damages of
equipment and materials.

Additional lighting should be
provided when using the tool or
machine.

Lift shall be set up by a qualified person.

Lift operator shall be a well trained and
given particular license to operate it.

Lift shall be located on a solid foundation

and attached to the building or structure.

Access to operator and personnel carry out

the maintenance shall be safe.

Lift having minimum height of 2 m, with

side and door fully covered (solid) or

covered using ram wire within minimum

diameter of 3 mm and with maximum
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g)

opening of 9mm. Lift shall be covered with
roof at least from wood slab or plywood
with minimum 18 mm of thickness.

Minimum height of door shall be 2 m and
having safe key. Solid door shall have a
transparent panel.

Distance from the bottom of the lift to the
ground floor does not exceed 50 mm.

Lift shall have a locking mechanism of
electro-mechanical which can only be
opened from the basket and can only be
opened when the basket is on the surface
soil and can prevent the operation of lifting
equipment when the basket is opened.

Lifting is controlled in the basket of lift.

All parts of the metal should be connected
to earth.

The lift shall be equipped with an
emergency stop devices.

Description of fabrication, model and
capacity of load shall be attached in the
basket.

Shall be available of emergency mechanism
and to remove people trapped in the lift.

Emergency alarm should be available in the
lift.

Communication devices shall be provided
between operator and other working
personnel.

118.9.5 Crane and Hoist

a)

Crane shall be checked every day and shall
be overhauled by a qualified person. The
inspection result shall be recorded.
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b)

c)

The equipment shall be furnished with the
latest test certificate.

Operator shall be trained, qualified and
above 18 years old.

Controlling devices (lever, switch, etc.) shall
be clearly labeled of description.

Before carrying out hoist, the load to be
lifted shall only be determined by the
operator.

Every jib crane with capacity more than 1
ton shall has safe load indicator checked
every week.

Crane shall be set up on solid foundation.

Adequate space shall be provided for crane
works.

Assistant operator shall be trained to give
signal to operator and to tight the loads
correctly and find out the capacity of crane
hoist.

The crane shall be maintain by daily basis.

Hoist gear shall be in good condition and
always checked.

118.9.6 Measurement and Payment

All costs for handling and implementing Safety

Management System shall be included in the unit

rate for all works quoted in Bill of Quantities.

119 Environmental Aspect

119.1 Scope

a) This section covers provisions of

handling the environmental impact and
action plan for implementing every civil
work required in the Contract. In many
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b)

c)

aspects, articles from other Section of
this Specification has been taken the
essence and set out here to ensure the
awareness of and compliance with these
provisions.

The Contractor shall take all feasible
steps to protect the environmental
(either in or outside the field, including
base camp and other installation under
the control of the Contractor) and limit
the damage and disturbance against
human and property as result of
pollution, noise and other causes of the
operation. The Contractor shall ensure
that the transportation and activities in
material source shall be implemented in
environmentally sound manner.

As a way to minimize environmental
disturbance to nearby residents then all
construction activities and
transportation shall be limited in
operation hours as mentioned in the
condition of contracts, unless otherwise
agreed by the Engineer.

In order to effectively implement all
Environmental Protection activities
included in this section the Contractor
shall complete column 2 and 3 of
Environmental Mitigation and
Monitoring Plan (EMMP) before or in
the Pre Implementation Meeting and
submit for the approval of the Engineer.
This EMMP shall refer to point (e) under
and also include Appendix 1. This EMMP
shall cover all aspects of
implementation activities in the working
place and all field controlled by the
Contractor.

In order to ensure the effective
implementation of all Environmental
Protection activities, the Contractor
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shall complete coloum 4, 5 and 6 of
Environmental Mitigation and
Monitoring Plan per month and submit
for the approval of the Engineer to
identify every paragraph of Clause 120.2
for activities causing loss or negligance
of environmental conditions, details of
activity and the negligance, activities
implemented for reinstatement or
betterment of the negligance. The form
of EMMP recommended shall be
available in Appendix 1.

119.2 Environmental Mitigation Effort

119.2.1 Impact on Water Resource

a)

b)

d)

The Contractor shall ensure that impact of
all activities shall not exceed the standard
limits described in the Applicable Law
(first reference of Government Regulation

regarding Management
of Water Quality and Controlling of Water
Pollution).

River or natural waterway in or sided with
the work in this Contract shall not be
disturbed without the approval of the
Engineer.

If every excavation of cutting on river base
shall not be able to avoid for
implementation of work as manner, the
Contractor, after completing the work,
refill the excavation to the original
condition of surface or river bed approved
by the Engineer.

Material filled out on river area of
foundation or other excavation, or
placement of cofferdam, shall be
removed all after implementation.

Waterways shall be relocated to ensure
that the flow shall be bale to pass the
working area without any barrier on every
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f)

h)

level of flood, in which stabilization of
filling or other permanent work in
avoidable shall resist, or partly resist, of
existing waterways.

All excavation shall be kept and free of
water and the Contractor shall provide all
materials, equipment and required labor,
to divert the waterway and temporary
waterway making, cut off walls and
cofferdam.

Excavation for filling material shall be
forbidden or limited if the excavation shall
disturb all drainages.

Every dangerous liquid or dense pollutant,
such as hydraulic oil or lubricating oil, fall
or spill over workplace and environmental
near, base camp, or transportation route
shall be cleaned by the Service Provider in
order to avoid water and soil pollution.
The Engineer shall approve the
completion of cleaning.

Adequate way to trap silt in plant
installation shall be provided through
temporary  disposal  system into
permanent drainage system.

Washing of vehicle and equipment of the
Service Provider only may be executed on
particular area designed and equipped
and shall not be allowed for waterway.

119.2.2 Impact on Air Quality

a)

The Contractor shall ensure that emission
of all Contractor’s activities including
transportation shall be kept to a minimum
with modern equipment and well
management and maintenance, and
every emission shall not over standard
limit mentioned in the Applicable Law
(refer to  Government  Requlation
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regarding Controlling of
Air Pollution)

b) Installation of asphalt plant, stone crusher
and every construction equipment which
not mobile shall be installed as far as
possible from the settlement and other
sensitive area to ensure the minimize of
the disturbance and protest from local
society. The location shall be approved by
the Engineer.

c) Installation of asphalt plant shall be
completed with dust collector furnished
with dry cyclone and wet cyclone atau
filter tube for avoiding dust pollution. If
one of the systems above is out of order
then the installation of asphalt plant
cannot be operated.

d) Truck shall be covered and all cover shall
be tighted.

e) The Contractor shall keep in the working
place adequate water supply for
controlling water level during the placing
and compaction, and shall remove excess
of existing material from the road.

119.2.3 Impact on Noise

The Contractor shall carry out all warnings to
minimize noise and vibration resulted from
construction and transportation, by all vehicles
and equipment, using modern vehicles and
equipment also with well management and
maintenance. The Contractor shall ensure that all
noise and vibration level of the Contractor’s
activities shall be in accordance with Applicable
Law (refer to Ministerial Decree for Environmental
regarding Standard Level of Noise
and Ministerial Decree for Environmental
regrading Vibration Level.)
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119.2.4 Impact on Traffic, Adjacent Property and
Utility
a) Provisions in Section __ , regarding
Management and Traffic Safety, shall be
applicable.

b) Ditches excavation or other which cut the
road shall be implemented using half
width of road in manner so that the road
can be kept open for traffic any time.

c) The Contractor shall be responsible for all
effects of traffic and shall forbid this kind
of traffic if necessary by providing
diversion road or implementation of half
road width.

d) All work shall be carried out with
minimum of uncomfortable for road
user and minimum one lane traffic shall
be opened anytime.

e) Any time during the implementation of
Work, the Contractor shall ensure that
pavement, shoulder and sided area in
ROW shall be free from construction
materials, garbage or other release
things which can resist or endanger
freedom and safety traffic. The work
also should be free from illegal parking
lot and trading except those designed
for the purpose.

f) The Contractor shall responsible to obtain
information regarding the existing and
utility underground and to obtain and
pay if necessary for every license
required or other requirement for
diversion or temporary termination.
(Reference : This work shall be
implemented in accordance with
Section 1.18).

g) The Contractor shall responsible to be
careful and protection for every pipe,
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cable, existing underground shell or
other existing structure may be found
and fix every damage to the
underground utility caused by the
operation.

h) All holes on asphaltic pavement and holes
made during the work which have been
completed due to compaction testing or
opposite shall be fixed as soon as
possible after excavating the damage
part, to avoid barrier or danger for
traffic.

i) At anytime during the completion, the
Contractor shall remain road for
entrance way of vehicle and pedestrian
toward to every houses, business area,
industry, etc. Temporary entrance way
shall be provided if the implementation
closer to permanent entrance way for
every period above 16 hours and all
inhabitant and society affected shall be
informed at least in 24 hours for every
impact occurs in entrance way.

119.2.5 Health and Safety of Human

a) Provisions regarding Health and Safety of
Work as stipulated in Section 1.19.

b) The Contractor shall: i) fulfill all applicable
safety regulation (refer to Laws
regarding Safety of
Work and Laws
regarding Protection of Fire at Work
Location); ii) notice the personnel safety
in the Field; and iii) provide very
Temporary Work (including highway,
pathway, safety an dfence) deemd
necessary, due to the execution of
Work, for advantage and protection for
public and inhabitant of sided area.

c) The Contractor shall carry out elligible
warning to keep health safety of The
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Contractor’s Personnel and shall
appoint an officer of accident
prevention in Field, responsible for
keeping safety and protection against
accident.

d) The Contractor shall always carry out

activity deemed necessary to protect
health and welfare of the Contractor’s
Personnel in Field by ensuring that all
part of working place always maintained
well for the cleanliness and sanitation.

e) Provisions provided in Article 3.1.1.5,

regarding Safety on Excavation Work,
shall be applicable.

f) All dangerous part of construction

equipment and tools such as belt,
pulley, chain, a gear wheel and etc. shall
be protected for safety.

g) Facility for controlling water sanitation

waste material shall be available for
every staff of and laborers and the waste
material shall be collected and thrown
away periodically in accordance with
applicable law (refer to Government
Regulation regarding
Quality Management and Controlling of
Water Pollution, and Laws

regarding Safety of
Work).

119.2.6 Impact on Flora and Fauna

a)

Cutting tree shall be carried out only if

deemed necessary either for widening or
shoulder and determine din particular
and agreed by all parties during field
investigation. Every cutting tree shall be
replaced with two replanting of tree
which is nearly grown up (not young tree)
with the same type or species. (No tree
shall be planted out of ROW). Replanting
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b)

shall be in accordance with Section 8.1
Landscape of this Specification and in
accordance with Pay Item 8.3.3.

Within the sensitive area protected
officially, such as National Park, Forestry
Area and all other sensitive area, The
Contractor shall limit the working places,
location of Base Camp, Asphalt Mixing
Plant, Parking lot of vehicles and
construction equipments, Storage area
and etc. to minimize the damage on
natural plants and shall avoid every
damage on land. No base Camp, Asphalt
Mixing Plant, Parking lot of construction
equipments and vehicles, or storage area
allowed only outside of sensitive area.

119.2.7 Impact on Soil

a) The Contractor shall ensure that the soil

surface disturbed by the activities of The
Contractor notwithstanding the limit
stipulated in Applicable Laws (refer to
Government Regulation

regarding Quality Management and
Controlling Water Pollution)

b) During excavation or embankment, in

order to avoid sliding and soil erosion
excavated soil shall not be placed closer
than 2 meters from cutting edge and
filling soil for embankment shall not be
placed closer than 10 meters from edge
of embankment.

119.2.8 Disposal of Pollution

a)

Disposal of waste material either solid or
liquid from the construction activity only
applicable if i) in accordance with Article
1.5.3.4. of Section 1.5 Transportation and
Handling as shown below, ii) in
accordance with provisions and license
from responsible agency in Province or
District/City.
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b)

If found material that intend to dispos
outside the ROW, The Contractor shall
obtain written permit from the owner of
the land where the disposal material shall
be placed, and the permit shall be copied
to the Enginer with request for execution.

If the material to be disposed as the
stipulation mentioned above and the
location of the disposal seen from the road,
The Contractor shall dispose the material
and levelling as manner in order to be
accepted by the Engineer.

119.2.9 Impact on Cultural Heritage

Provisions stipulated in General Conditions

regarding cultural heritage shall be applicable.

119.2.10 Others

a)

For every location of taking quarry and
other material sources (whether owned
or not by The Contractor) The Contractor
shall submit the Engineer location of
material sources in detail in accordance
with Article 1.11.1.3 of Section 1.11
Material and Storage. The Contractor also
shall submit the Engineer a route Map of
transportation in accordance with the
Article 1521 of Section 1.5
Transportation and Handling which
explain the route to be passed by material
transportation from material source
location. The Engineer may request The
Contractor the statement from regional
government that the location and
operation of material source, and
transportation route for operation
executed in environmentally and
Socially may be accepted in accordance
with national and regional regulations.
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b) All location for taking quarry material
shall have permit and official authority
fully from regional Government.

c) Taking of any construction material in
National Park or other sensitive area
protected officially shall not be allowed.

d) The Contractor shall ensure that Base
Camp operated in accordance with the
environmentally well practice. If its
impact is found to be harmful, The
Contractor shall mitigate that impact and
keep in very minimum level in accordance
with this section and keep local society
shall be free from harmful impact of Base
Camp.

e) In accordance with the sustainable
development practice, every wood
material for sheet pile, wooden pile,
wooden bearing pile, shall be purchased
from authorized dealer (no to accept
from illegal logging). In province, Legal
Document of Forest which stated that the
official validity of material attached in the
purchasing document shall be submitted
to the Engineer.

f)  All part of Field shall be reinstatement to
original condition prior to the
commencement of the work.

119.3 Implementation of Environmental
Monitoring and Mitigation (EMMP)

The  Contractor shall carry out the
recommendations by National Environment
Protection Agency which are put into the Design
and/or The Specifications in accordance with the
environmental laws of Government of
Afghanistan  The complete documents are
available for the Contractor’s information by the
Engineer.
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119.4 Monthly Report
119.4.1 Submittals

The Engineer shall fill column 4, 5, 6 and 7 of
EMMP monthly. If there is no adverse events or
neglecting the environment in any paragraph shall
be listed as nothing reported. The Contractor shall
submit evidence to support his environmental
activities to The Engineer so as the Engineer shall
approve the request of payment. The Engineer will
instruct the Contractor to follow up measures for
mitigation if necessary.

119.4.2 Time

Every Monthly Report of Environmental
Mitigation and Monitoring shall be written at the
end date of the month.

119.5 Method of Measurement

No separate payment will be made for
environmental management operations executed
with this Section of these Specifications. The cost
of this work shall be included in the Unit Price of
all Pay Items included in the Contract, which
prices shall be deemed full compensation for
furnishing all materials, labor equipment, tools
and other incidental necessary for the
environmental management.

In case of the Service Provider fails in executing
this work, the Engineer shall have the right to
execute the work as deemed necessary and
charge all the cost of the repairement to the
Service Provider, in which the value of the cost
shall be deducted from every payment paid or
shall be paid to the Service Provider in accordance
with the Contract. The Engineer shall be
responsible in determining the works required to
be repaired and prepare the cost estimation.
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SECTION 2: EARTHWORKS

201 Site Clearance (Clearing and Grubbing)

201.1 Scope of Work

This work shall consist of cutting, removing and
disposing of all materials such as trees, bushes,
shrubs, stumps, roots, grass, weeds, top organic
soil not exceeding 150 mm in thickness, rubbish
etc., which in the opinion of the Engineer are
unsuitable for incorporation in the works, from
the area of road land containing and
embankment, drains, cross-drainage structures
and such other areas as may be specified on the
drawings or by the Engineer. It shall include
necessary excavation, back-filling of pits resulting
from uprooting of trees and stumps to required
compaction, handling, salvaging, and disposal of
cleared materials. Clearing and grubbing shall be
performed in advance of earthwork operations
and in accordance with the requirements of these
Specifications.

201.2 Preservation of Property/Amenities

Roadside trees, shrubs, any other plants, pole line,
fences, signs, monuments, buildings, pipelines,
sewers and all roadway facilities within or
adjacent to the roadway which are not to be
disturbed shall be protected from injury or
damage. The Contractor shall provide and install
at his own expense, suitable safeguards approved
by the Engineer for this purpose.
During clearing and grubbing, the Contractor shall
take all adequate precautions against soil erosion,
water pollution, etc. Before start of operations,
the Contractor shall submit to the Engineer for
approval his work plan including the procedure to
be followed for disposal of waste materials, etc.
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201.3 Methods, Tools and Equipment’s

Only such methods, tools and equipment as are
approved by the Engineer and which will not affect
the property to be preserved shall be adopted for
the work. If the area has thick
vegetation/roots/trees, a crawler or pneumatic
tired dozer of adequate capacity may be used for
clearance purposes. The dozer shall have ripper
attachments for removal of tree stumps. All trees,
stumps etc. failing within excavation and fill lines
shall be cut to such depth below ground level that
in no case these fall within 500 mm of the
subgrade. Also all vegetation such as roots, under-
growth, grass and other deleterious matter
unsuitable for incorporation in the
embankment/subgrade shall be removed
between fill lines to the satisfaction of the
Engineer. On areas beyond these limits, trees and
stumps required to be removed as directed by the
Engineer shall be cut down to 1 m below ground
level so that these do not present an unsightly
appearance.

All branches of trees extending above the roadway
shall be trimmed as directed by the Engineer.

All excavations below the general ground level
arising out of the removal of trees, stumps, etc.,
shall be filled with suitable material and
compacted thoroughly so as to make the surface
at these points conform to the surrounding area.
Ant-hills both above and below the ground, as are
liable to collapse and obstruct free subsoil water
flow shall be removed and their workings, which
may extend to several meters, shall be suitably
treated.

201.4 Disposal of Materials

All materials arising from clearing and grubbing
operations shall be the property of Government
and shall be disposed of by the Contractor as
hereinafter provided or directed by the Engineer.
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Trunks, branches and stumps of trees shall be
cleaned of limbs and roots and stacked. Also
boulders, stones and other materials usable in
road construction shall be neatly stacked as
directed by the Engineer. Stacking of stumps,
boulders, stones etc., shall be done at specified
spots with all lifts and up to a lead of 5000 m.

All products of clearing and grubbing which, in the
opinion of the Engineer, cannot be used or
auctioned shall be cleared away from the roadside
in a manner as directed by the Engineer. Care shall
be taken to see that unsuitable waste materials
are disposed of in such a manner that there is no
likelihood of these getting mixed up with the
materials meant for embankment, subgrade and
road construction.

201.5 Method of Measurement

Clearing and grubbing for road construction
including embankment, drains and cross-drainage
structures shall be measured on area basis in
terms of hectares. Clearing and grubbing of
borrow areas shall be deemed to be a part of
works preparatory to embankment construction
and shall be deemed to have been included in the
rates quoted for the embankment construction
item and no separate payment shall be made for
the same. Cutting of trees up to 300 mm in girth
including removal of stumps and roots, and
trimming of branches of trees extending above the
roadway shall be considered incidental to the
clearing and grubbing operations. Removal of
stumps left over after trees have been cut by any
other agency shall also be considered incidental to
the clearing and grubbing operations.

Cutting, including removal of stumps and roots of
trees of girth above 300 mm and back-filling to
required compaction shall be measured in terms

of numbers.
201 (1) Clearing and Grubbing ha
201 (2) Cutting of Trees nos
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201.6 Rates
(1) The Contract unit rates for the various
items of clearing and grubbing shall be the
payment in full for carrying out the
required operations including  full
compensation for all labors, materials,
tools, equipment and incidentals
necessary to complete the work. These
will also include removal of stumps of
trees less than 300 mm in girth as well as
stumps left over after cutting of trees
carried out by another agency, excavation
and back-filling to required density, where
necessary and handling, salvaging, piling
and disposing of the cleared materials

with all lifts and up to a lead of 5000 m.

(2) The contract unit rates for cutting
(including removal of stumps and roots) of
trees of girth above 300 mm shall include
excavation and back-filling to required
compaction, handling salvaging, piling and
disposing of the cleared materials with all
lifts and up to a lead of 5000 m.

(3) Where a Contract does not include
separate items of clearing and grubbing,
the same shall be considered incidental to
the earthwork items and the Contract unit
rates for the same shall be considered as
including

clearing and  grubbing

operations.

202 Removal of Structures and Obstructions

202.1 Scope of Work
This work shall consist of removing, as hereinafter
set forth, existing culverts, bridges, pavements,
curbs and other structures like guard-rails, fences,
utility services, manholes, catch basins, inlets, etc.,
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which are in place but interfere with the new
construction or are not suitable to remain in place,
and of salvaging and disposing of the resulting
materials and back filling the resulting trenches
and pits.

Existing culverts, bridges, pavements and other
structures which are within the right-of-way and
which are designated for removal, shall be
removed up to the limits and extent specified in
the drawings or as indicated by the Engineer.
Dismantling and removal operations shall be
carried out with such equipment and in such a
manner as to leave undisturbed, adjacent
pavement, structures and any other work to be
left in place.

All operations necessary for the removal of any
existing structure which might endanger new
construction shall be completed prior to the start
of new work.

202.2 Dismantling Culverts and Bridges

The structures shall be dismantled carefully and
the resulting materials so removed as not to cause
any damage to the serviceable materials to be
salvaged, the part of the structure to be retained
and any other properties or structures nearby.
Unless otherwise specified, the superstructure
portion of culverts/bridges shall be entirely
removed and other parts removed below the
ground level or as necessary depending upon the
interference they cause to the new construction.
Removal of overlying or adjacent material, if
required in connection with the dismantling of the
structures, shall be incidental to this item.

Where existing culverts/bridges are to be
extended or otherwise incorporated in the new
work, only such part or parts of the existing
structure shall be removed as are necessary and
directed by the Engineer to provide a proper
connection to the new work. The connecting
edges shall be cut, chipped and trimmed to the
required lines and grades without weakening or
damaging any part of the structure to be retained.
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Due care should be taken to ensure that
reinforcing bars which are to be left in place so as
to project into the new work as dowels or ties are
not injured during removal of concrete.

Pipe culverts shall be carefully removed in such a
manner as to avoid damage to the pipes.

Steel structures shall, unless otherwise provided,
be carefully dismantled in such a manner as to
avoid damage to members thereof if specified in
the drawings or directed by the Engineer that the
structure is to be removed in a conditions suitable
for re-erection, all members shall be match-
marked by the Contractor with white lead paint
before dismantling; end pins, nuts, loose plates,
etc., shall be similarly marked to indicate their
proper location; all pins, pin holes and machined
surfaces shall be painted with a mixture of white
lead and tallow and all loose parts shall be securely
wired to adjacent members or packed in boxes.
Timber structures shall be removed in such a
manner as to avoid damage to such timber or
lumber as is designated by the Engineer to be
salvaged.

202.3 Dismantling Pavements and Other
Structures
In removing pavements, curbs, gutters, and other
structures like guard-rails, fences, manholes, catch
basins, inlets, etc., where portions of the existing
construction are to be left in the finished work, the
same shall be removed to an existing joint or cut
and chipped to a true line with a face
perpendicular to the surface of the existing
structure. Sufficient removal shall be made to
provide for proper grades and connections with
the new work as directed by the Engineer.
All  concrete pavements, base course in
carriageway and shoulders etc. designated for
removal shall be broken to pieces whose volume
shall not exceed 0.02 cum and stockpiled at
designated locations if the material is to be used
later or otherwise arranged for disposal as
directed (see Clause 202.5).
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202.4 Back-filling

Holes and depressions caused by dismantling
operations shall be back-filled with excavated or
other approved materials and compacted to
required density as directed by the Engineer.

202.5 Disposal of Materials

All materials obtained by dismantling shall be the
property of the Government. Unless otherwise
specified, materials having any salvage value shall
be placed in neat stacks of like materials within the
right-of-way, as directed by the Engineer with all
lifts and up to a lead of 5000 m.

Pipe culverts that are removed shall be cleaned
and neatly piled on the right-of-way at points
designated by the Engineer with all lifts and lead
up to 5000 m.

Structural steel removed from old structures shall,
unless otherwise specified or directed, be stored
in a neat and presentable manner on blocks in
locations suitable for loading. Structures or
portions thereof which are specified in the
contract for re-erection shall be stored in separate
piles.

Timber or lumber from old structures which is
designated by the Engineer as materials to be
salvaged shall have all nails and bolts removed
therefrom and shall be stored in neat piles in
locations suitable for loading.

All  materials obtained from dismantling
operations which, in the opinion of the Engineer,
cannot be used or auctioned shall be disposed of
as directed by the Engineer with all lifts and up to
a lead of 10 km.

202.6 Method of Measurement

The work of dismantling structures shall be paid
for in units indicated below by taking
measurements before and after, as applicable:

202 (1) Dismantling brick/stone masonry/
concrete structures cum

202 (2) Dismantling flexible and cement concrete

pavement cum
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202 (3) Dismantling steel structures ton

202 (4) Dismantling timber structures cum

202 (5) Dismantling drainage ditches, gutters and
pipes Lin. m

202 (6) Dismantling guardrails, barriers and
fencing Lin.m

202 (7) Dismantling street light nos.

202 (8) Dismantling utility services nos.

202.7 Rates

The Contract unit rates for the various items of
dismantling shall be paid in full for carrying out the
required operations including full compensation
for all labor, materials, tools, equipment,
safeguards and incidentals necessary to complete
the work. These will also include excavation and
back-filling where necessary to the required
compaction and for handling, salvaging, piling and
disposing of the dismantled materials within all
lifts and up to a lead of 10 km.

203 Road Excavation

203.1 Scope of Work

The work shall consist of excavation, removal and
satisfactory disposal of all materials necessary for
the construction of roadway, side drains and
waterways in accordance with requirements of
these Specifications and the lines, grades and
cross-sections shown in the drawings or as
indicated by the Engineer. It shall include the
hauling and stacking of or hauling to sites of
embankment and sub grade construction, suitable
cut materials as required, as also the disposal of
unsuitable cut materials in specified manner,
trimming and finishing of the road to specified
dimensions or as directed by the Engineer.
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203.2 Classification of Excavated Material

203.2.1 Classification
All materials involved in excavation shall be
classified by the Engineer in the following manner:

(1) Soil

This shall comprise topsoil, turf, sand, silt, loam,
clay, mud, peat, black cotton soil, soft shale or
loose moorum, a mixture of these and similar
material which yields to the ordinary digging
implement. Removal of gravel or any other
nodular material having dimension in any one
direction not exceeding 75mm occurring in such
strata shall be deemed to be covered under this
category.

(2) Ordinary Rock (not requiring blasting)
This shall include:

(i) rock types such as laterites, shale and
conglomerates, varieties of limestone and
sandstone etc., which may be quarried or
split with crow bars, also including any rock
which in dry state may be hard, requiring
blasting but which, when wet, becomes soft
and manageable by means other than
blasting.

(ii) Macadam surfaces such as water bound
and bitumen/tar bound; soling of roads,
paths etc. and hard core; compact moorum
or stabilized soil requiring grafting tool or
pick or both and shovel, closely applied;
gravel and cobble stone having maximum
dimension in any one direction between
75mm and 300mm;

(iii) Lime concrete, stone masonry in lime
mortar and brick work in lime/cement
mortar below ground level, reinforced
cement concrete which may be broken up
with crow bars or picks and stone masonry
in cement mortar below ground level; and
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(iv) Boulders which do not require blasting
having maximum dimension in any
direction of more than 300mm, found lying
loose on the surface or embedded in river
bed, soil, talus, slope wash and terrace
material of dissimilar origin.

(3) Hard Rock (requiring blasting)
This shall comprise:

(i) any rock or cement concrete for the
excavation of which the use of mechanical
plant and/or blasting is required;

(i) reinforced cement concrete

(reinforcement cut through but not
separated from the concrete) below

ground level; and

(iii) Boulders requiring blasting.

(4) Hard Rock (blasting prohibited)

Hard rock requiring blasting as described under (3)
but where blasting is prohibited for any reason
and excavation has to be carried out by chiseling,
wedging or any other agreed method.

(5) Marshy Soil

This shall include soils like soft clays and peat
excavated below the original ground level of
marshes and swamps and soils excavated from
other areas requiring continuous pumping or
bailing out of water.

203.2.2 Authority for Classification

The classification of excavation shall be decided by
the Engineer and his decision shall be final and
binding on the Contractor. Merely the use of
explosives in excavation will not be considered as
a reason for higher classification unless blasting is
clearly necessary in the opinion of the Engineer.

203.3 Construction Operations
203.3.1 Setting Out
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After the site has been cleared as per Clause 201,
the limits of excavation shall be set out true to
lines, curves, slopes, grades and sections as shown
on the drawings or as directed by the Engineer.
The Contractor shall provide all labor, survey
instruments and materials such as strings, pegs,
nails, bamboos, stones, lime, mortar, concrete,
etc., required in connection with the setting out of
works and the establishment of bench marks. The
Contractor shall be responsible for the
maintenance of bench marks and other marks and
stakes as long as in the opinion of the Engineer,
they are required for the work.

203.3.2 Stripping and storing topsoil

When so directed by the Engineer, the topsoil
existing over the sites of excavation shall be
stripped to the specified depths and stockpiled at
designated locations for re-use in covering
embankment slopes, cut slopes, berms and other
disturbed areas where re-vegetation is desired.
Prior to stripping the topsoil, all trees, shrubs etc.
shall be removed along with their roots, with
approval of the Engineer.

203.3.3 Excavation — General

All excavation shall be carried out in conformity
with the directions laid here-in-under and in a
manner approved by the Engineer. The work shall
be so done that the suitable materials available
from excavation are satisfactorily utilized as
decided upon beforehand.

While planning or executing excavations, the
Contractor shall take all adequate precautions
against soil erosion, water pollution etc., and take
appropriate drainage measures to keep the site
free of water.

The excavations shall conform to the lines, grades,
side slopes and levels shown on the drawings or as
directed by the Engineer. The Contractor shall not
excavate outside the limits of excavation. Subject
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to the permitted tolerances, any excess
depth/width excavated beyond the specified
levels/dimensions on the drawings shall be made
good at the cost of the Contractor with suitable
material of characteristics similar to that removed
and compacted to the requirements in the
relevant clause in the Specification.

All debris and loose material on the slopes of
cuttings shall be removed. No backfilling shall be
allowed to obtain required slopes excepting that
when boulders or soft materials are encountered
in cut slopes, these shall be excavated to approved
depth on instructions of the Engineer and the
resulting cavities filled with suitable material and
thoroughly compacted in an approved manner.
After excavation, the sides of excavated area shall
be trimmed and the area contoured to minimize
erosion and ponding, allowing for natural drainage
to take place. If trees were removed, new trees
shall be planted, as directed by the Engineer. The
cost of planting new trees shall be deemed to be
incidental to the work.

203.3.4 Methods, tools and Equipment

Only such methods, tools and equipment as
approved by the Engineer shall be adopted/used
in the work. If so desired by the Engineer, the
Contractor shall demonstrate the efficacy of
equipment to be used before the commencement
of work.

203.3.5 Rock excavation

Rock, when encountered in road excavation, shall
be removed up to the formation level or as
otherwise indicated on the drawings. Where,
however, unstable shale or other unsuitable
materials are encountered at the formation level,
these shall be excavated to the extent of 500 mm
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below the formation level or as otherwise
specified. In all cases, the excavation operations
shall be so carried out that at no point on cut
formation the rock protrudes above the specified
levels. Rocks and large boulders which are likely to
cause differential settlement and also local
drainage problems should be removed to the
extent of 500 mm below the formation level in full
formation width including drains and cut through
the side drains.

Where excavation is done to levels lower than
those specified, the excess excavation shall be
made good as per Clauses 203.3.3 and 203.6 to the
satisfaction of the Engineer.

Slopes in rock cutting shall be finished to uniform
lines corresponding to slope lines shown on the
drawings or as directed by the Engineer.
Notwithstanding the foregoing, all loose pieces of
rock on excavated slope surface which move when
pierced by a crowbar shall be removed.

203.3.6 Marsh excavation

The excavation of soils from marshes/swamps
shall be carried out as per the program approved
by the Engineer.

Excavation of marshes shall begin at one end and
proceed in one direction across the entire marsh
immediately ahead of backfilling. The method and
sequence of excavating and backfilling shall be
such as to ensure, to the extent practicable, the
complete removal or displacement of all muck
from within the lateral limits called for on the
drawings or as staked by the Engineer, and to the
bottom of the marsh, firm support or levels
indicated.

203.3.7 Excavation of road shoulders/ verge/
median for widening of pavement or providing
treated shoulders

In works involving widening of existing pavements
or providing treated shoulders, unless otherwise
specified, the shoulder/verge/median shall be
removed to their full width and to levels shown on
drawings or as indicated by the Engineer. While
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doing so, care shall be taken to see that no portion
of the existing pavement designated for retention
is loosened or dismantled and cut to a regular
shape with sides vertical and the disturbed /
loosened portion removed completely and re-laid
as directed by the Engineer, at the cost of the
Contractor.

203.3.8 Dewatering

The Contractor shall arrange for the rapid
dispersal of water collected/accumulated on the
earthwork or completed formation during
construction or on the existing roadway or which
enters the earthwork or any other item of work
from any source, and where practicable, the water
shall be discharged in to the permanent outfall of
the drainage system. The arrangements shall be
made in respect of all earthworks including
excavation for pipe trenches, foundations or
cuttings.

The Contractor shall provide, where necessary,
temporary water courses, ditches, drains,
pumping or other means for maintaining the
earthwork free from water. Such provisions shall
include carrying out the work of forming the cut
sections and embankments in such manner that
their surfaces have at all times a sufficient
minimum cross fall and where practicable, a
sufficient longitudinal gradient to enable them to
shed water and prevent ponding.

If water is met with in the excavations due to
springs, seepage, rain or other causes, it shall be
removed by suitable diversions, pumping or
bailing out and the excavation kept dry whenever
so required or directed by the Engineer. Care shall
be taken to discharge the drained water into
suitable outlets as not to cause damage to the
works, crops or any other property. Due to any
negligence on the part of the Contractor, if any
such damage is caused, it shall be the sole
responsibility of the Contractor to repair/restore
to the original condition at his own cost or
compensate for the damage.
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203.3.9 Disposal of excavated materials

All the excavated materials shall be the property
of the Government. The suitable material
obtained from the excavation of roadway,
shoulders, verges, drains, cross-drainage works
etc., shall be used for filling up of (i) roadway
embankment, (ii) the existing pits in the right-of-
way and (iii) for landscaping of the road as
directed by the Engineer, including leveling and
spreading with all lifts and lead up to 10 km and
no extra payment shall be made for the same.

All hard materials, such as hard moorum, rubble,
etc., not intended for use as above shall be stacked
neatly on specified land as directed by the
Engineer with all lifts and lead up to 5000 m.
Unsuitable and surplus material not intended for
use within the lead specified above shall also, if
necessary, be transported with all lifts and lead
beyond initial 10 km, disposed of or used as
approved by the Engineer.

203.3.10 Backfilling

Backfilling of masonry/concrete/hume pipe drain
excavation shall be done with approved material
after concrete/masonry/hume pipe is fully set and
carried out in such a way as not to cause undue
thrust on any part of the structure and/or not to
cause differential settlement. All space between
the drain walls and the side of the excavation shall
be refilled to the original surface making due
allowance for settlement, in layer generally not
exceeding 150 mm compacted thickness to the
required density, using suitable compaction
equipment such as mechanical tamper, rammer or
plate compactor as approved by the Engineer.

203.4 Plying of Construction Traffic

Construction traffic shall not use the cut formation
and finished subgrade without the prior
permission of the Engineer. Any damage arising
out of such use shall be made good by the
Contractor at his own expense.
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203.5 Preservation of Property

The Contractor shall undertake all reasonable
precautions for the protection and preservation of
any or all existing roadside trees, drains, sewers or
other sub-surface drains, pipes, conduits and any
other structures under or above ground, which
may be affected by construction operations and
which, in the opinion of the Engineer, shall be
continued in use without any change. Safety
measures taken by the Contractor in this respect,
shall obtain approval from the Engineer. However,
if any of these objects is damaged by reason of the
Contractor’s negligence, it shall be replaced or
restored to the original condition at his expense. If
the Contractor fails to do so, within the required
time as directed by the Engineer or if, in the
opinion of the Engineer, the actions initiated by
the Contractor to replace/restore the damaged
objects are not satisfactory, the Engineer shall
arrange the replacement/restoration directly
through any other agency at the risk and cost of
the Contractor after issuing a prior notice to the
effect.

203.6 Preparation of Cut Formation

The cut formation, which serves as a subgrade,
shall be prepared to receive the sub-base/base
course as directed by the Engineer.

Where the material in the subgrade (that is within
500 mm from the lowest level of the pavement)
has a density less than 95% of the maximum dry
density determined according to AASHTO T 99, the
same shall be loosened to a depth of 500 mm and
compacted in layers in accordance with the
requirements of Clause 205 “Embankment”. Any
unsuitable material encountered in the subgrade
level shall be removed as directed by the Engineer
and replaced with suitable material compacted in
accordance with Clause 205 “Embankment”.
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In rocky formations, the surface irregularities shall
be corrected and the levels brought up to the
specified elevation with granular base material as
directed by the Engineer, laid and compacted in
accordance with the respective Specifications for
these materials. The unsuitable material shall be
disposed of in accordance with Clause 203.3.9
“Disposal of Excavated Materials”. After satisfying
the density requirements, the cut formation shall
be prepared to receive the subbase/base course in
accordance with Clause 206 “Subgrade
Preparation” to receive the sub-base/base course.

203.7 Method of Measurement

Excavation for roadway shall be measured by
taking cross sections at suitable intervals in the
original position before the work starts and after
its completion and computing the volumes in
cubic meters. By the method of average end areas
for each class of material encountered. Where it is
not feasible to compute volumes by this method
because of erratic location of isolated deposits,
the volumes shall be computed by other accepted
methods.

At the option of the Engineer, the Contractor shall
leave depth indicators during excavations of such
shape and size and in such position as directed so
as to indicate the original ground level as
accurately as possible. The Contractor shall see
that these remain intact till the final
measurements are taken.

203 (1) Road Excavation: cum

203.8 Rates
The Contract unit rate for the item of road
excavation shall be payment in full for carrying out
the operations required regardless of any
classification of soil including full compensation
for:

(1) Setting out;

(2) Transporting the excavated materials and
depositing the same on sites of
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embankments, spoil banks or stacking as
directed within all lifts and lead specified
in these Specifications;

(3) trimming bottoms and slopes of
excavation;

(4) dewatering;
(5) keeping the work free of water; and

(6) all labors, materials, tools, equipment,
safety measures, testing and incidentals
necessary to complete the work to
Specifications.

204 Structure Excavation

204.1 Scope of Work

Excavation for structures shall consist of the
removal of material for the construction of
foundation for bridges, culverts, retaining walls,
headwalls, cutoff walls, pipe culverts, and other
similar structures, in accordance with the
requirements of these Specifications and the
lines and dimensions shown on the drawings or
as indicated by the Engineer. The work shall
include construction of the necessary
cofferdams and cribs and their subsequent
removal; all necessary sheeting, shoring,
bracing, draining and pumping; the removal of
all logs, stumps, grubs and other deleterious
matter and obstructions, necessary for placing
the foundations; trimming bottoms of
excavations; backfilling and clearing up the site
and the disposal of all surplus material.

It shall also include the furnishing and placing of
approved foundation fill material to replace
unsuitable material encountered below the
foundation elevation of structures.

204.2 Classification of Excavation
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All materials involved in excavation shall be
classified in accordance with Clause 203.2.

204.3 Construction Operations

204.3.1 Setting out

After the site has been cleared according to Clause
201, the limits of excavation shall be set out true
to lines, curves and slopes to Clause 203.3.1.

204.3.2 Excavation

Excavation shall be taken to the width of the
lowest step of the footing and the sides shall be
left plump where the nature of soil allows it.
Where the nature of soil or the depth of the trench
and season of the year do not permit vertical
sides, the Contractor at his own expense shall put
up necessary shoring, strutting and planking or cut
slopes to a safer angle or both with due regard to
the safety of personal and works and to the
satisfaction of the Engineer.

The depth to which the excavation is to be carried
out shall be as shown on the drawings, unless the
type of material encountered is such as to require
changes, in which case the depth shall be as
ordered by the Engineer. Propping shall be
undertaken when any foundation or stressed zone
from an adjoining structure is within a line of 1
vertical to 2 horizontal from the bottom of the
excavation.

204.3.3 Dewatering and protection

Normally, open foundations shall be laid dry.
Where water is met with in excavation due to
stream flow, seepage, springs, rain or other
reasons, the Contractor shall take adequate
measures such as bailing, pumping, constructing
diversion channels, drainage channels, bunds,
depression of water level by well-point system,
cofferdams and other necessary works to keep the
foundation trenches dry when so required and to
protect the green concrete/masonry against
damage by erosion or sudden rising of water level.
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The methods to be adopted in this regard and
other details thereof shall be left to the choice of
the Contractor but subject to approval of the
Engineer. Approval of the Engineer shall, however,
not relieve the Contractor of the responsibility for
the adequacy of dewatering and protection
arrangements and for the quality and safety of the
works.

Where cofferdams are required, these shall be
carried to adequate depths and heights, be safely
designed and constructed and be made as
watertight as is necessary for facilitating
construction to be carried out inside them. The
interior dimensions of the cofferdams shall be
such as to give sufficient clearance for the
construction and inspection and to permit
installation of pumping equipment, etc., inside the
enclosed area.

If it is determined beforehand that the
foundations cannot be laid dry or the situation is
found that the percolation is too heavy for keeping
the foundation dry, the foundation concrete shall
be laid under water by tremie pipe only. In case of
flowing water or artesian springs, the flow shall be
stopped or reduced as far as possible at the time
of placing the concrete.

Pumping 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 any fresh concrete. No pumping shall be
permitted during the placing of concrete or for any
period of at least 24 hours thereafter, unless it is
done from a suitable sump separated from the
concrete work by a watertight wall or other similar
means.

At the discretion of the Contractor, cement
grouting or other approved methods may be used
to prevent or reduce seepage and to product the
excavation area.

The Contractor shall take all precautions in
diverting channels and in discharging the drained
water as not to cause damage to the works, crops
or any other property.

204.3.4 Preparation of foundation
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The bottom of the foundation shall be leveled
both longitudinally and transversely or stepped as
directed by the Engineer. Before foundation is
laid, the surface shall be slightly watered and
rammed in the event of excavation having been
made deeper than that shown on the drawings or
as otherwise ordered by the Engineer, the extra
depth shall be made up with concrete or masonry
of the foundation at the cost of the Contractor.
Ordinary filling shall not be used for the purpose
to bring the foundation to level.

When rock or other hard strata is encountered it
shall be freed of all soft and loose material,
cleaned and cut to a firm surface either level and
stepped as directed by the Engineer. All seams
shall be cleaned out and filled with cement mortar
or grout to the satisfaction of the Engineer. In the
case of excavation in rock, annular space around
footing shall be filled with lean concrete (1:3:6
nominal mix) up to the top level of rock.

The foundation shall be as shown on the Drawings.
When gravel or crushed stone foundation fill is
shown in the Drawings, it shall be laid and
compacted to the thickness shown in the
Drawings in layers not greater than 150 mm. In
case such foundation fill is not shown in the
Drawings but the excavation bottom is soft or
mucky or otherwise unsuitable, as determined by
the Engineer, the Contractor shall remove the
unsuitable material and replaced by gravel or
crushed stone foundation fill and compacted in
layers not greater than 150mm. Lean concrete of
strength shown in the Drawings but not less than
15 MPa shall be placed over the excavation
bottom or top of the gravel or crushed stone
foundation fill to the bottom level of the structure
foundation. The thickness of the lean concrete
shall be as shown on the Drawings and shall not be
less than 50mm.

204.3.5 Slips and slip-outs

If there are any slips or slip-outs in the excavation,
these shall be removed by the Contractor at his
own cost.
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204.3.6 Public safety

Near towns, villages and all frequented places,
trenches and foundation pits shall be securely
fenced, provided with proper caution signs and
marked with red lights at night to avoid accidents.
The contractor shall take adequate protective
measures to see that the excavation operations do
not affect or damage adjoining structures.

204.3.7 Backfilling

Backfilling shall be done with approved material
after concrete or masonry is fully set and carried
out in such a way as not to cause undue thrust on
any part of the structure. All space between
foundation masonry or concrete and the sides of
excavation shall be refilled to the original surface
or designed ground level in layers not exceeding
150 mm of compacted thickness. The compaction
shall be done with the help of suitable equipment
such as mechanical tamper, ramper, plate vibrator
etc., after necessary watering, so as to achieve a
density not less than the field density before
excavation.

204.3.8 Disposal of surplus excavated materials
Clause 203.3.9 shall apply.

204.4 Method of Measurements

Excavation for structures shall be measured in
cubic meters regardless of any class of material
encountered, limited to the dimensions shown on
the drawings or as directed by the Engineer.
Excavation over increased width, cutting of slopes,
shoring, shuttering and planking shall be deemed
as convenience for the Contractor in executing the
work and shall not be measured and paid for
separately.

Foundation fill, when shown in the BOQ, shall be
measured in cubic meters in final position of the
special granular material placed below the
foundation of structures as specified, completed
in place and accepted.
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When blinding concrete or lean concrete
foundation is shown in the BOQ, it shall be
measured in cubic meters placed as shown in the
Drawings and accepted.

In case structure excavation and/or foundation fill
are specified to be inclusive in the unit rates of
other items, they shall not be measured in this

Clause.

204 (1) Structure Excavation cum
204 (2) Foundation Fill cum
204 (3) Lean Concrete cum

204.5 Rates
The Contract unit rate for the structure excavation
shall be payment in full for carrying out the
required operations including full compensation
for:

(1) setting out;

(2) construction of necessary cofferdams,
cribs, sheeting, shoring and bracing and
their subsequent removal;

(3) removal of all logs, stumps, grubs and
other deleterious matter and obstructions
for placing the foundations including
pumping when no separate provision for
it is made in the Contract;

(4) backfilling, clearing up the site and
disposal of all surplus material within all
lifts and leads up to 5000 m or as
otherwise specified; and

(5) all labors, materials, tools, equipment,
safety measures, diversion of traffic and
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incidentals necessary to complete the
work to Specification.

205 Embankment and Fill

205.1 Scope of Work

These Specifications shall apply to the
construction of  embankments including
subgrades, earthen shoulders and miscellaneous
backfills with approved material obtained from
roadway and structure excavation, borrow pits or
other sources. All embankments, subgrades,
earthen shoulders and miscellaneous backfills
shall be constructed in accordance with the
requirements of these Specifications and in
conformity with the lines, grades, and cross-
sections shown on the drawings or as directed by

the Engineer.

205.2 Material Requirements

205.2.1 Physical requirements
The materials used in embankments, subgrades,
earthen shoulders and miscellaneous backfills
shall be soil, moorum, gravel, a mixture of these or
any other material approved by the Engineer. Such
materials shall be free of logs, stumps, roots,
rubbish or any other ingredient likely to
deteriorate or affect the stability of the
embankment/subgrade.
The following types of material shall be considered
unsuitable for embankment and fill:
(1) Materials from swamps, marshes and
bogs;
(2) Peat, log, stump and perishable material;
(3) Materials in a frozen condition;
(4) Clay having liquid limit exceeding 70 and
plasticity index exceeding 45; and
(5) Material with salts resulting in leaching in
the embankment.
The size of the coarse material in the mixture of
soil shall ordinary not exceed 75 mm when being
paced in the embankment and 50 mm when
placed in the subgrade. However, the Engineer
may at his discretion permit the use of material
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coarser than this also if he is satisfied that the
same will not present any difficulty as regards the
placement of fill material and its compaction to
the requirements of these Specifications. The
maximum particle size shall not be more than two-
thirds of the compacted layer thickness.

205.2.2 Source of Materials

The materials for embankment shall be obtained
from approved sources with preferences given to
materials becoming available from nearby
roadway excavation or any other excavation
under the same Contract.

The work shall be so planned and executed that
the best available materials are saved for the
subgrade and the embankment portion just below
the subgrade.

Where the materials are to be obtained from
designated borrow areas, the location, size and
shape of these areas shall be as indicated by the
Engineer and the same shall not be opened
without his written permission. Where specific
borrow areas are not designated by the Engineer,
arrangement for locating the source of supply of
material for embankment and subgrade as well as
compliance to environmental requirements in
respect of excavation and borrow areas as
stipulated, from time to time by the relevant
authority of the Government of Afghanistan and
the local bodies, as applicable, shall be the sole
responsibility of the Contractor.

Borrow pits along the road shall be discouraged. If
permitted by the Engineer, these shall not be dug
continuously. Ridges of not less than 8 m width
should be left at intervals not exceeding 300 m.
Small drains shall be cut through the ridges to
facilitate drainage. The depth of the pits shall be
so regulated that their bottom does not cut an
imaginary line having a slope of 1 vertical to 4
horizontal projected from the edge of the final
section of the bank, the maximum depth in any
case being limited to 1.5 m. Also, no pit shall be
dug within the offset width from the toe of the
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embankment required as per the consideration of
stability with a minimum width of 10 m.

Haulage of material to embankments or other
areas of fill shall proceed only when sufficient
spreading and compaction plant is operating at
the place of deposition.

No excavated acceptable material other than
surplus to requirements of the Contract shall be
removed from the site. Should the Contractor be
permitted to remove acceptable material from the
site to suit his operational procedure, then he shall
make good any consequent deficit of material
arising therefrom.

Where the excavation reveals a combination of
acceptable and unacceptable material, the
Contractor shall, unless otherwise agreed by the
Engineer, carry out the excavation in such a
manner that the acceptable materials are
excavated separately for use in the permanent
works without contamination by the unacceptable
materials. The acceptable materials shall be
stockpiled separately.

The Contractor shall ensure that he does not
adversely affect the stability of excavation or fills
by the representative samples from each of the
identified borrow areas and have these tested at
the size laboratory following a testing program
approved by the Engineer. It shall be ensured that
the subgrade material when compacted to the
density requirements shall yield the design CBR
value of the subgrade.

205.3 Construction Operations

205.3.1 Setting out

After the site has been cleared to Clause 201, the
work shall be set out to Clause 203.3.1. The limits
of embankment/subgrade shall be marked by
fixing batter pegs on both sides at regular intervals
as guides before commencing the earthwork. The
embankment/ subgrade shall be built sufficiently
wider than the design dimension so that surplus
material may be trimmed, ensuring that the
remaining material is to the desired density and in
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position specified and conforms to the specified
side slopes.

205.3.2 Dewatering

If the foundation of the embankment is in an area
with stagnant water, and in the opinion of the
Engineer it is feasible to remove it, the same shall
be removed by bailing out or pumping, as directed
by the Engineer and the area of the embankment
foundation shall be kept dry. Care shall be taken
to discharge the drained water so as not to cause
damage to the works, crops or any other property.
Due to any negligence on the part of the
Contractor, if any such damage is caused, it shall
be the sole responsibility of the Contractor to
repair/restore it to original condition or
compensate the damage at his own cost.

205.3.3 Stripping and storing topsoil

In localities where most of the available
embankment materials are not conductive to
plant growth, or when so directed by the Engineer,
the topsoil from all areas of cutting and from all
areas to be covered by embankment foundation
shall be stripped to specified depths not exceeding
150 mm and stored in stockpiles of height not
exceeding 2 m for covering embankment slopes.
Cut slopes and other disturbed areas where re-
vegetation is desired. Topsoil shall not be
unnecessarily trafficked either before stripping or
when in a stockpile. Stockpiles shall not be
surcharged or stripping or otherwise loaded and
multiple handle shall be kept to a minimum.

205.3.4 Compacting ground supporting
embankment/subgrade

Where necessary, the original ground shall be
leveled to facilitate placement of first layer of
embankment, scarified, mixed with water and
then compacted by rolling so as to achieve 95
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percent of the maximum dry density determined
according to AASHTO T 99.

In case where the difference between the
subgrade level (top of the subgrade on which
pavement rests) and ground level is less than 0.5
m and the ground does not have 95 percent of the
maximum dry density, the ground shall be
loosened up to a level 0.5 m below the subgrade
level, watered and compacted in layers in
accordance with Clauses 205.3.5 and 205.3.6 to
not less than 95 percent of the maximum dry
density determined according to AASHTO T 99.
Where so directed by the Engineer, any unsuitable
material occurring in the embankment foundation
shall be removed and replaced by approved
materials laid in layers to the required degree of
compaction.

Embankment or subgrade work shall not proceed
until the foundations for embankment/subgrade
have been inspected by the Engineer for
satisfactory condition and approved.

Any foundation treatment specified for
embankments especially high embankments,
resting on suspect foundations as revealed by
borehole logs shall be carried out in a manner and
to the depth as desired by the Engineer. Where
the ground on which an embankment is to be built
has any of the material types (1) to (5) in Clause
205.2.1, at least 500 mm of such material must be
removed and replaced by acceptable fill material
before embankment construction commences.

205.3.5 Spreading material in layers and

bringing to appropriate moisture content

The embankment and subgrade material shall be
spread in layers of uniform thickness not
exceeding 200 mm compacted thickness over the
entire width of embankment by mechanical
means, finished by a motor grader and compacted
as per Clause 205.3.6. The motor grader blade
shall have hydraulic control suitable for initial
adjustment and maintain the same so as to
achieve the specific slope and grade. Successive
layers shall not be placed until the layer under
construction has been thoroughly compacted to
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95 percent of the maximum dry density
determined according to AASHTO T 99 and
approved by the Engineer. Each compacted layer
shall be finished parallel to the final cross-section
of the embankment.

Moisture content of the material shall be checked
at the site of placement prior to commencement
of compaction; if found to be out of agreed limits,
the same shall be made good. Where water is
required to be added in such constructions, water
shall be sprinkled from a water tanker fitted with
sprinkler capable of applying water uniformly with
a controllable rate of flow to variable widths of
surface but without any flooding. The water shall
be added uniformly and thoroughly mixed in soil
until uniform moisture content is obtained
throughout the depth of the layer.

After adding the required amount of water, the
soil shall be processed by means of graders,
harrows, rotary mixers or as otherwise approved
by the Engineer until the layer is uniformly wet.
Clods or hard lumps of earth shall be broken to
have a maximum size of 75 mm when being placed
in the embankment and a maximum size of 50 mm
when being placed in the subgrade.

Embankment and other areas of fill shall, unless
otherwise required in the Contract or permitted
by the Engineer, be constructed evenly over their
full width and their fullest possible extent and the
Contractor shall control and direct construction
plant and other vehicular traffic uniformly over
them. Damage by construction plant and other
vehicular traffic shall be made good by the
Contractor with material having the same
characteristics and strength as the material had
before it was damaged.

Embankment and other areas of unsupported fills
shall not be constructed with steeper side slopes,
or to greater widths than those shown in the
Contract, except to permit adequate compaction
at the edges before trimming back, or to obtain
the final profile following any settlement of the fill
and the underlying material.

Whenever fill is to be deposited against the face of
a natural slope, or sloping earthworks face
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including embankments, cuttings, other fills and
excavations steeper than 1 vertical on 4
horizontal, such faces shall be benched as per
Clause 205.4.1 immediately before placing the
subsequent fill.

All  permanent faces of side slopes of
embankments and other areas of fill formed shall,
subsequent to any trimming operations, be
reworked and sealed to the satisfaction of the
Engineer and tracking a tracked vehicle,
considered suitable by the Engineer, on the slope
or any other method approved by the Engineer.

205.3.6 Compaction

Only the compaction equipment approved by the
Engineer shall be employed to compact the
different material types encountered during
construction. Smooth  wheeled, vibratory,
pneumatic tired, pad foot rollers, etc. of suitable
size and capacity as approved by the Engineer shall
be used for the different types and grades of
materials required to be compacted either
individually or in suitable combinations.

The compaction shall be done with the help of
vibratory roller of 80 to 100 kN static weight with
plain or pad foot drum or heavy pneumatic tired
roller of adequate capacity capable of achieving
required compaction.

The Contractor shall demonstrate the efficacy of
the equipment he intends to use by carrying out
compaction trials. The procedure to be adopted
for these site trials shall first be submitted to the
Engineer for approval.

Earthmoving plant shall not be accepted as
compaction equipment nor shall the use of a
lighter category of plant to provide any
preliminary compaction to assist the use of
heavier plant be taken into account.

Each layer of the material shall be thoroughly
compacted to 95 percent of the maximum dry

density determined according to AASHTO T 99.
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Subsequent layers shall be placed only after the
finished layer has been tested and accepted by the
Engineer.

When density measurements reveal any soft areas
in the embankment/subgrade/earthen shoulders,
further compaction shall be carried out as directed
by the Engineer. If in spite of that the specified
compaction is not achieved, the material in the
soft areas shall be removed and replaced by
approved material, compacted to the density
requirements and satisfaction of the Engineer.

205.3.7 Drainage

The surface of the embankment/subgrade at all
times during construction shall be maintained at
such a cross fall (not flatter than that required for
effective drainage of an earthen surface) as will
shed water and prevent ponding.

205.3.8 Repairing of damages caused by
rain/spillage of water

The soil in the affected portion shall be removed
in such areas as directed by the Engineer before
next layer is laid and refilled in layers and
compacted using appropriate mechanical means
such as small vibratory roller, plate compactor or
power rammer to achieve the required density in
accordance with Clause 205.3.6. If the cut is not
sufficiently wide for use of required mechanical
means for compaction, the same shall be widened
suitably to permit their use for proper
compaction. Tests shall be carried out as directed
by the Engineer to ascertain the density
requirements of the repaired area. The work of
repairing the damages including widening of the
cut, if any, shall be carried out by the Contractor
at his own cost, including the arranging of
machinery/equipment for the purpose.

205.3.9 Finishing operations

Finishing operations shall include the work of
shaping and dressing the shoulders /verge
/roadbed and side slopes to conform to the
alignment, levels, cross-sections and dimensions
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shown on the drawings or as directed by the
Engineer subject to the acceptable surface
tolerance. Both the upper and lower ends of the
side slopes shall be rounded off to improve
appearance and to merge the embankment with
the adjacent terrain.

The topsoil, removed and conserved earlier shall
be spread over the fill slopes as per directions of
the Engineer to facilitate the growth of vegetation.
Slopes shall be roughened and moistened slightly
prior to the application of the topsoil in order to
provide satisfactory bond. The depth of the topsoil
shall be sufficient to sustain plant growth, the
usual thickness being from 75 mm to 150 mm.
Where directed, the slopes shall be turfed with
sods in accordance with Clause 207. If seeding and
mulching of slopes is prescribed, this shall be done
to the requirement of Clause 208.

When earthwork operations have been
substantially completed, the road area shall be
cleared of all debris, and ugly scars in the
construction area responsible for objectionable
appearance shall be eliminated.

205.4 Construction of Embankment and
Subgrade under special Conditions
205.4.1 Earthwork for widening existing road
embankment
When an existing embankment and/or subgrade is
to be widened and its slopes are steeper than 1
vertical on 4 horizontal, continuous horizontal
benches, each at least 300 mm wide, shall be cut
into the old slope for ensuring adequate bond with
the fresh embankment/subgrade material to be
added. The material obtained from cutting of
benches could be utilized in the widening of the
embankment/subgrade. However, when the
existing slope against which the fresh material is
to be placed is flatter than 1 vertical on 4
horizontal, the slope surface may only be
ploughed or scarified instead of resorting to
benching.
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Where the width of the widened portions is
insufficient to permit the use of conventional
rollers, compaction shall be carried out with the
help of small vibratory rollers/plate
compactors/power rammers or any other
appropriate equipment approved by the Engineer.
End dumping of material from trucks for widening
operations shall be avoided except in difficult
circumstances when the extra width is too narrow
to permit the movement of any other types of

hauling equipment.

205.4.2 Earthwork for embankment and
subgrade to be placed against sloping ground
Where an embankment/subgrade is to be placed
against sloping ground, the latter shall be
appropriately benched or ploughed/scarified as
required in Clause 205.4.1 before placing the
embankment/subgrade material. Extra earthwork
involved in benching or due to plowing/scarifying
etc. shall be considered incidental to the work.
For wet conditions, benches with slightly inward
fall and subsoil at the lowest point shall be
provided as per the drawings, before the fill is
placed against sloping ground.

205.4.3 Earthwork over existing road surface
Where the embankment is to be placed over an
existing road surface, the work shall be carried out
as indicated below:

(1) If the existing road surface is of granular
or bituminous type and lies within 1 m of
the new subgrade level, the same shall be
scarified to a depth of 50 mm or more if
specified, so as to provide ample bond
between the old and new material
ensuring that at least 500 mm portion
below the top of new subgrade level is
compacted to the desired density.

(2) If the existing road surface is of cement
concrete type and lies within 1 m of the
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new subgrade level the same shall be
removed completely.

(3) If the level difference between the
existing road surface and the new
formation level is more than 1 m, the
existing surface shall be permitted to stay
in place without any modification.

205.4.4 Embankment and subgrade around
structures

To avoid interference with the construction of
abutments, wing walls or return walls of
culvert/bridge structures, the Contractor shall, at
points to be determined to such structures, until
such time as the construction of the latter is
sufficiently advanced to permit the completion of
approaches without the risk of damage to the
structure.

Unless directed otherwise, the filling around
culverts, bridges and other structures up to a
distance of twice the height of the road from the
back of the abutment shall be carried out
independent of the work on the main
embankment. The fill material shall not be placed
against any abutment or wing wall, unless
permission has been given by the Engineer but in
any case not until the concrete or masonry has
been in position for 14 days. The embankment and
subgrade shall be brought up simultaneously in
equal layers on each side of the structure to avoid
displacement and unequal pressure. The
sequence of work in this regard shall be got
approved from the Engineer.

The material used for backfill shall not be an
organic soil or highly plastic clay having plasticity
index and liquid limit more than 20 and 40
respectively when tested according to AASHTO
T89 and T90 or other relevant international codes
accepted by the Engineer. The fill material shall be
deposited in horizontal layers in loose thickness
and compacted thoroughly to 95 percent of the
maximum dry density determined according to
AASHTO T 99.
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Where it may be impracticable to use
conventional rollers, the compaction shall be
carried out by appropriate mechanical means such
as small vibratory roller, plate compactor or power
rammer. Care shall be taken to see that the
compaction equipment does not hit or come too
close to any structural member so as to cause any
damage to them or excessive pressure against the
structure.

205.4.5 Construction of embankment over
ground incapable of supporting construction
equipment

Where embankment is to be constructed across
ground which will not support the weight of
repeated heavy loads of construction equipment,
the first layer of the fill may be constructed by
placing successive loads of material in a uniformly
distributed layer of a minimum thickness required
to support the construction equipment as agreed
by the Engineer. The Contractor, if so desired by
him, may also use suitable geosynthetic material
toincrease the bearing capacity of the foundation.
This exception to normal procedure will not be
permitted where, in the opinion of the Engineer,
the embankments could be constructed in the
approved manner over such ground by the use of
lighter or modified equipment after proper
ditching and drainage have been provided where
this exception is permitted, the selection of the
material and the construction procedure to obtain
an acceptable layer shall be the responsibility of
the Contractor. The cost of providing suitable
traffic conditions for construction equipment over
any area of the Contract will be the responsibility
of the Contractor and no extra payment will be
made to him. The remainder of the embankment
shall be constructed as specified in Clause 205.4.

205.4.6 Embankment construction under water

Where filling or backfilling is to be placed under
water, only acceptable granular material or rock
shall be used unless otherwise approved by the
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Engineer. Acceptable granular material shall
consist of graded, hard durable particles with
maximum particle size not exceeding 75 mm. The
material should be non-plastic having uniformity
co-efficient of not less than 10. The material
placed in open water shall be deposited by end
tipping without compaction.

205.4.7 Earthwork for high embankment

In the case of high embankments, the Contractor
shall normally use the material from the specified
borrow area. In case he desires to use different
material for his own convenience, he shall have to
carry out necessary soil investigations and
redesign the high embankment at his own cost.
The Contractor shall then furnish the soil test data
and design of high embankment for approval of
the Engineer, who reserves the right to accept or
reject it.

If necessary, stage construction of fills and any
controlled rates of filling shall be carried out in
accordance with the Contract including
installation of instruments and it's monitoring.
Where required, the Contractor shall surcharge
embankments or other areas of fill with approved
material for the periods specified in the Contract.
If settlement of surcharged fill results in any
surcharging material, which is unacceptable for
use in the fill being surcharged, lying below
formation level, the Contractor shall remove the
unacceptable material and dispose it as per
direction of the Engineer. He shall then bring the
resultant level up to formation level with
acceptable material.

205.4.8 Settlement period

Where settlement period is specified in the
Contract, the embankment shall remain in place
for the required settlement period before
excavating for abutment, wing wall, retaining wall,
footings, etc., or driving foundation piles. The
duration of the required settlement period at each
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location shall be as provided for in the Contract or
as directed by the Engineer.

205.5 Plying of Traffic
Construction and other vehicular traffic shall not
use the prepared surface of the embankment
and/or subgrade without the prior permission of
the Engineer. Any damage arising out of such use
shall, however, be made good by the Contractor at
his own expense as directed by the Engineer.

205.6 Surface Finish and Quality Control of Work

The surface finish of construction of subgrade shall
conform to the requirements of Clause 206.
Control on the quality of materials and works shall
conform to as specified in the relevant clauses of
these Specifications.

205.7 Subgrade Strength

It shall be ensured prior to actual execution that
the borrow area material to be used in the
subgrade satisfies the requirements of design CBR.
Subgrade shall be compacted and finished to the
design strength consistent with other physical
requirements. The actual laboratory CBR values of
constructed subgrade shall be determined on
undisturbed samples cut out from the compacted
subgrade in CBR mould fitted with cutting shoe or
on remolded samples, compacted to the field
density at the field moisture content.

205.8 Measurements for Payment

Earth embankment/subgrade construction shall
be measured separately by taking cross sections at
intervals in the original position before the work
starts and after its completion and computing the
volumes of earthwork in cubic meters by the
method of average end areas.

The measurement of fill material from borrow
areas shall be the difference between the net
quantities of compacted fill and the net quantities
of suitable material brought from roadway and
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drainage excavation. For this purpose, it shall be
assumed that one cum. of suitable material
brought to site from road and drainage excavation
forms one cum. of compacted fill and all bulking or
shrinkage shall be ignored.

205 (1) Embankment Fill cum
205 (2) Embankment Fill (Borrow Material) cum

205.9 Rates

The Contract unit rates for the items of
embankment construction shall be payment in full
for carrying out the required operations including
full compensation for :

(i) Cost of arrangement of land as a source of
supply of material of required quantity for
construction unless provided otherwise in
the Contract;

(ii) Setting out;
(iii) Compacting ground supporting
embankment except where removal and

replacement of unsuitable material or
loosening and recompacting is involved;

(iv) Scarifying or cutting continuous horizontal
benches 300 mm wide on side slopes of
existing embankment and subgrade as
applicable;

(v) Cost of watering or dying of material in
borrow areas and/or embankment and
subgrade during construction as required;

(vi) Spreading in layers, bringing to

appropriate moisture content and

compacting to Specification
requirements;

(vii) Shaping and dressing top and slopes of
the embankment including rounding of

corners,

(viii) Restricted working at sites of structures;
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(ix) Working  on narrow  width of
embankment;

(x) Excavation in all soils from borrow
pits/designated borrow areas including
clearing and grubbing and transporting
the material to embankment site with all
lifts and leads unless otherwise provided
for in the Contract;

(xi) All labor, materials, tools, equipment and
incidentals necessary to complete the
work to the Specifications;

(xii) Dewatering; and

(xiii) Keeping the embankment / completed
formation free of water.

206 Subgrade Preparation

206.1 Scope of Work

The subgrade preparation shall be that part of the
work which is prepared for the sub-base or, if
there is no sub-base, the base of the pavement. It
shall extend to the full width of the roadbed
including the shoulders and laybys or such limited
areas as shown on the Drawings or as instructed
by the Engineer.

206.2 Construction Operation

Preparation and surface treatment of the
formation, that is top of the 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 or the road base where no sub-base is
required. The sequence of operations shall be as
follows:

(1) All surfaces below carriageway, laybys,
footways and hard shoulders shall, after
reinstatement of any soft areas to the
required Specifications be well cleaned and
freed of mud and slurry.
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(2) The surface shall be compacted by 4 passes
of a smooth wheeled roller of 80 to 100 kN
weight after spraying requisite amount of
water, if required, before the

commencement of rolling.

(3) The formation shall, wherever necessary, be
regulated and trimmed to the requirements
of Clause 205.3.9 with motor grader.

(4) The trimmed formation shall be rolled by one
pass of smooth wheeled roller of 80 to 100
kN weight after spraying requisite amount of
water, if required, before the

commencement of rolling.

Where the completed formation is not
immediately covered with sub-base or road base
material, its moisture content shall be maintained
to prevent cracking in the formation by suitable
measures as approved by the Engineer. The entire
work of surface treatment of formation shall be
deemed as incidental to the work of sub-
base/base course to be provided on the subgrade
and as such no extra payment shall be made for
the same.

206.3 Method of Measurement

The quantities to be paid for shall be the number
of square meters of subgrade in cut or in fill,
prepared as hereinbefore prescribed, tested and
accepted. For the purpose of payment no
differentiation is made between subgrade in cut or
fills areas. The area to be measured for payment
will be limited to the sub-grade below sub-base, in
areas of new pavement construction. Areas to be
sodded or footpath pavement will not be
measured for payment under this Clause.

In case no item for subgrade preparation is given
in the Bill of Quantities, it shall be deemed to be
inclusive in the unit rate of sub-base or base
course as the case may be.
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206.4 Rates

The quantities, determined as provided in the
Clause above shall be paid for at the pay item
listed below. This payment shall be full
compensation for furnishing all labors, equipment
and material necessary to complete the work
including scarifying, reworking, wetting or drying,
compacting, proof rolling, shaping and finishing,
maintenance and other incidental items of work
prescribed in this Clause.

207 Turfing with Sods

207.1 Scope of Work

This work shall consist of furnishing and laying of
the live sod of perennial turf forming grass on
embankment slopes, verges (earthen shoulders)
or other locations shown on the drawings or as
directed by the Engineer. Unless otherwise
specified, the work shall be taken up as soon as
possible  following  construction of the
embankment, provided the season is favorable for

establishment of the sod.

207.2 Materials

The sod shall consist of dense, well-rooted growth
of permanent and desirable grasses, indigenous to
the locality where it is to be used, and shall be
practically free from weeds or other undesirable
matter. At the time the sod is cut the grass on the
sod shall have a length of approximately 50 mm
and the sod shall have been freed of debris.
Thickness of the sod shall be as uniform as
possible, with some 50-80 mm or so of soil
covering the grass roots depending on the nature
of the sod, so that practically all the dense root
system of the grasses is retained in the sod strip.
The sods shall be cut in rectangular strips of
uniform width, not less than about 250 mm x 300
mm in size but not so large that it is inconvenient
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to handle and transport these without damage.
During wet weather, the sod shall be allowed to
dry sufficiently to prevent rearing during handling
and during dry weather shall be watered before
lifting to ensure its vitality and prevent the
dropping of the soil in handling.

207.3 Construction Operations

207.3.1 Preparation of the earth bed

The area to be sodded shall have been previously
constructed to the required slope and cross
section. Soil on the area shall be loosened, freed
of all stones larger than 50 mm size, sticks, stumps
and any undesirable foreign matter, and brought
to a reasonably fine granular texture to a depth of
not less than 25 mm for receiving the sod.

Where required, topsoil shall be spread over the
slopes. Prior to placing the topsoil, the slopes shall
be scarified to a depth which, after settlement,
will provide the required nominal depth shown on
the plans. Spreading shall not be done when the
ground is excessively wet.

Following soil preparation and top soiling, where
required, fertilizer and ground limestone when
specified shall be spread uniformly at the rate
indicated on the plans. After spreading, the
materials are incorporated in the soil by discing or
other means to the depths shown on the plans.

207.3.2 Placing the sods

The prepared sod bed shall be moistened to the
loosened depth, if not already sufficiently moist,
and the sod shall be placed thereon within
approximately 24 hours after the same had been
cut. Each sod strip shall be laid edge to edge and
such that the joints caused by abutting ends are
staggered. Every strip, after it is snugly placed
against the strips already in position, shall be
lightly tamped with suitable wooden or metal
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tampers so as to eliminate air pockets and to press
it into the underlying soil.

On side slopes steeper than 2 (horizontal) to 1
(vertical), the laying of sods shall be started from
bottom upwards. At points where water may flow
over a sodded area, the upper edges of the sod
strips shall be turned into the soil below the
adjacent area and a layer of earth placed over this
followed by its thorough compaction.

207.3.3 Staking the sods

Where the side slope is 2 (horizontal) to 1
(Vertical) or steeper and the distance along the
slope is more than 2 m, the sods shall be staked
with pegs or nails spaced approximately 500 to
1000 mm along the longitudinal axis of the sod
strips. Stakes shall be driven approximately plumb
through the sods to be almost flush with them.

207.3.4 Top dressing

After the sods have been laid in position, the
surface shall be cleaned of loose sod, excess soil
and other foreign material. Thereafter, a thin layer
of topsoil shall be scattered over the surface of top
dressing and the area thoroughly moistened by
sprinkling with water.

207.3.5 Watering and maintenance

The sods shall be watered by the Contractor for a
period of at least four weeks after laying. Watering
shall be so done as to avoid erosion and prevent
damage to sodded areas by wheels of water tanks.
The Contractor shall erect necessary warning signs
and barriers, repair or replace sodded areas failing
to show uniform growth of grass or damaged by
his operations and shall otherwise maintain the
sod at his cost until final acceptance.

207.4 Measurements for payment
Turfing with sods shall be measured as finished
work in square meters.
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207 (1) Turfing with Sods sgm

207.5 Rates

The Contract unit rate for turfing with sods shall
mean payment in full for carrying out all the
required operations explained above including
compensation for furnishing all the materials to be
incorporated in the Works with all leads and lifts
and all labors, tools, equipment and
incidentals to complete the work in accordance
with these specifications.

208 Seeding and Mulching

208.1 Scope of Work

This work shall consist of preparing slopes, placing
topsoil, furnishing all seeds, commercial or organic
fertilizers and mulching materials, providing jute
netting and placing and incorporating the same on
embankment slopes or other locations designated
by the Engineer or shown in the Contract
documents.

208.2 Materials

208.2.1 Seeds

The seeds shall be of approved quality and type
suitable for the soil on which these are to be
applied, and shall have acceptable purity and
germination to requirements set down by the
Engineer.

Fertilizer shall consist of standard commercial
materials and conform to the grade specified.
Organic manure shall be fully putrefied organic
matter such as cow dung.

Mulching materials shall consist of straw, hay
wood shavings or sawdust, and shall be delivered
dry. They shall be reasonably free of weed seed
and such foreign materials as may detract from
their effectiveness as mulch or be injurious to the
plant growth.

208.2.2 Topsoil
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Topsoil shall not be obtained from an area known
to have noxious weeds growing in it. If treated
with herbicides or sterilents, it shall be tested by
appropriate agricultural authority to determine
the residual in the soil. Topsoil shall not contain
less than 2 per cent and more than 12 per cent
organic matter.

208.2.3 Bituminous Emulsion

A suitable grade of bituminous cutback or
emulsion used as a tie down for mulch shall be as
described in the Contract document or as desired
by the Engineer. Emulsified bitumen shall not
contain any solvent or diluting agent toxic to plant
life.

208.2.4 Netting

Jute netting shall be undyed jute yam woven into
a uniform open weave with approximate 2.5 cm
square openings.

Geonetting shall be made of uniformly extruded
rectangular mesh having mesh opening of 2 cm x
2 cm. The color may be black or green. It shall
weight not less than 3.8 kg per 1000 sq. m.

208.3 Seeding Operations

208.3.1 Seed-bed preparation

The area to be seeded shall be brought to the
required slope and cross-section by filling,
reshaping eroded areas and refinishing slopes,
medians etc. Topsoil shall be evenly spread over
the specified areas to the depth shown on the
plans, unless otherwise approved by the Engineer.
The seed-bed preparation shall consist of
eliminating all live plants by suitable means using
agricultural implements. All stones 150 mm in
smallest dimension and larger shall be removed.
The soil shall be excavated on the contour to a
depth of 100 mm. all clods larger than 25 mm in
diameter shall be crushed and packed. Where
necessary, water shall then be applied. All topsoil
shall be compacted unless otherwise specified or
approved by the Engineer. Compaction shall be by
slope compactor, cleated tractor or similar
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equipment approved by the Engineer. Equipment
shall be so designed and constructed as to
produce a uniform rough textured surface ready
for seeding and mulching and which will bond the
topsoil to the underlying material. The entire area
shall be covered by the minimum of 4 passes or 2
round trips of the roller or approved equipment.

208.3.2 Fertilizer application

Fertilizer to the required quantities shall be spread
and thoroughly incorporated into the soil surface
as a part of the seed-bed preparation.

208.3.2 Planting of seeds

All seeds shall be planted uniformly at the
approved rate. Immediately after sowing, the area
shall be raked, dragged or otherwise treated so as
to cover the seeds to a depth of 6 mm.

The operation of seed sowing shall not be
performed when the ground is muddy or when the
soil or weather conditions would otherwise
prevent proper soil preparation and subsequent
operations.

208.3.4 Soil moisture and watering
requirements

Soil-moisture shall exist throughout the zone from
25 mm to at least 125 mm below the surface at the
time of planting.

Watering of the seeded areas shall be carried out
as approved by the Engineer.

208.4 Mulching, Applying Bituminous Emulsion
and Jute Netting/Geonetting

Within 24 hours of seeding, mulching material
mixed with organic manure shall be placed so as
to form a continuous, unbroken cover of
approximate uniform thickness of 25 mm using an
acceptable mechanical blower. Mulching material
shall be held in place and made resistant to being
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blown away by suitable means approved by the
Engineer. When called for in the Contract
documents, mulch material shall be anchored in
place with bituminous emulsion applied at the
rate of 2300 liters per hectare. Any mulch
disturbed or displaced following application shall
be removed, reseeded and remulched as
specified. Jute netting/Geonetting shall be
unrolled and placed parallel to the flow of water
immediately following the bringing, to finished
grade, the area specified on the plans or the
placing of seed and fertilizer. Where more than
one strip is required to cover the given areas, they
shall overlap a minimum of 100 mm. jute netting
/Geonetting shall be held in place by approved
wire staples, pins, spikes or wooden stakes driven
vertically into the soil.

208.5 Maintenance

The Contractor shall maintain all seeded and
acceptance.
Maintenance shall include protection of traffic by

mulched areas until  final

approved warning signs or barricades and
repairing any areas damaged following the
seeding and mulching operations. If mulched
areas become damaged, the area shall be
reshaped and then seeded and mulched again as
originally specified.

208.6 Method of Measurement
Seeding and mulching shall be measured as
finished work in square meters.

208 (1) Seeding and Mulching cum

208.7 Rates
The Contract unit rate for seeding and mulching
shall be payment in full carrying out all the
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required operations including full compensation

for all materials, labors, tools and incidentals.

209 Geotextile
209.1 Scope of Work

The publications listed below form a part of this

specification to the extent referenced. The

publications are referred to within the text by the

basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D 4354

ASTM D 4355

ASTM D 4491

ASTM D 4533

ASTM D 4632

ASTM D 4751

ASTM D 4759

ASTM D 4833

(1999; R 2009) Sampling of
Geosynthetics for Testing

(2007)  Deterioration  of
Geotextiles from Exposure to
Light, Moisture and Heat in a
Xenon-Arc Type Apparatus

(1999a; R 2009) Water
Permeability of Geotextiles
by Permittivity

(2004; R 2009) Trapezoid
Tearing Strength of
Geotextiles

(2008) Grab Breaking Load

and Elongation of
Geotextiles
(2004) Determining

Apparent Opening Size of a
Geotextile

(2002; R 2007) Determining
the Specification
Conformance of
Geosynthetics

(2007) Index  Puncture
Resistance of Geotextiles,
Geomembranes, and Related
Products
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ASTM D 4873 (2002; R 2009) Identification,
Storage, and Handling of Geosynthetic Rolls and
Samples

209.2 Submittals
The Engineer’s approval is required for all material
submittals with an approval or disapproval code
(A, B, C, or E). A code means approved without
comments, B code means approved with
comments, C code means approved with
comments but need re-submission and E code is
disapproved and need resubmission. When any
submittal has gotten A or B code from the
government, contractor shall start their work at
site otherwise they are not allowed to start work.

SUBMITTAL PROCEDURES:
SD-01 Samples

Geotextile Sample
Submit 15 days prior to starting work.

SD-06 Product Data
Manufacturer Certificate

A minimum of 7 days prior to scheduled use,
manufacturer's certificate of compliance stating
that the geotextile meets the requirements of this
section. The contractor shall also certify that the
geotextile has been continuously inspected at site
during construction.

209.3 Delivery, Storage and Handling
Deliver, store, and handle geotextile in
accordance with ASTM D 4873.

209.3.1 Delivery

Notify the Engineer a minimum of 24 hours prior
to delivery and unloading of geotextile rolls
packaged in an opaque, waterproof, protective
plastic wrapping. The plastic wrapping shall not be
removed until deployment. If quality assurance
samples are collected, immediately rewrap rolls
with the plastic wrapping. Geotextile or plastic
wrapping damaged during storage or handling
shall be repaired or replaced, as directed. Label
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each roll with the manufacturer's name, geotextile
type, roll number, roll dimensions (length, width,
gross weight), and date manufactured.

209.3.2 Storage

Protect rolls of geotextile from construction
equipment, chemicals, sparks and flames,
temperatures in excess of 71 degrees C or any
other environmental condition that may damage
the physical properties of the geotextile. To
protect geotextile from becoming saturated,
either elevate rolls off the ground or place them
on a sacrificial sheet of plastic in an area where
water will not accumulate.

209.3.3 Handling

Handle and unload geotextile rolls with load
carrying straps, a fork lift with a stinger bar, or an
axial bar assembly. Rolls shall not be dragged
along the ground, lifted by one end, or dropped to
the ground.

209.4 Materials
209.4.1 Geotextile Material
Provide geotextile that is a nonwoven pervious
sheet of polymeric material consisting of long-
chain synthetic polymers composed of at least 95
percent by weight polyolefins, polyesters, or
polyamides.
The use of woven slit film geotextiles (i.e.
geotextiles made from yarns of a flat, tape-like
character) will not be allowed. Add stabilizers
and/or inhibitors to the base polymer, as needed,
to make the filaments resistant to deterioration by
ultraviolet light, oxidation, and heat exposure.
Regrind material, which consists of edge
trimmings and other scraps that have never
reached the consumer, may be used to produce
the geotextile.
Post-consumer recycled material shall not be
used. Geotextile shall be formed into a network
such that the filaments or vyarns retain
dimensional stability relative to each other,
including the edges.
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Geotextiles shall meet the requirements specified
as bellow:

Type = honwoven

Thickness = 2.5mm

Weight = 320g/sg.m (Mirafi 160N or equivalent)

209.4.2 Quality Control of Sampling and Testing
The contractor is responsible for establishing and

maintaining a quality control program to assure
compliance with the requirements of the
specification. Documentation describing the
quality control shall be made available upon
request. Perform contractor quality control
sampling and testing in accordance with the
manufacturer's certificate and product data. As a
minimum, geotextiles shall be randomly sampled
for testing in accordance with ASTM D 4354,
Procedure A.

Acceptance of geotextile shall be in accordance
with ASTM D 4759. Tests not meeting the specified
requirements will result in the rejection of
applicable rolls.

209.5 Execution

209.5.1 Quality Assurance Samples and Tests
The need for and amount of quality assurance
testing should be based on site conditions and the
amount of geotextile being placed.

1) Quality Assurance Samples

Provide assistance to the Contracting Officer in the
collection of quality assurance samples. Collect
samples upon delivery to the site for quality
assurance testing [at the request of the Engineer.
Identify samples with a waterproof marker by
manufacturer's name, product identification, lot
number, roll number, and machine direction. The
date and a unique sample number shall also be
noted on the sample. Discard the outer layer of
the geotextile roll prior to sampling a roll. Samples
shall then be collected by cutting the full-width of
the geotextile sheet a minimum of 1 meter long in
the machine direction. Rolls which are sampled
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shall be immediately resealed in their protective
covering.

2) Quality Assurance Tests

The Contractor shall provide quality assurance
samples to an Independent Laboratory. Test
method ASTM D 4355 shall not be performed on
the collected samples. Geotextile product
acceptance shall be based on ASTM D 4759. Tests
not meeting the specified requirements will result
in the rejection of applicable rolls.

209.5.2 Installation

1) Subgrade Preparation

The surface underlying the geotextile shall be
smooth and free of ruts or protrusions which could
damage the geotextile. Subgrade materials and
compaction requirements shall be in accordance
with Clause 205.3.6 and 206.

2) Placement

Notify the Contracting Officer a minimum of 24
hours prior to installation of geotextile. Geotextile
rolls which are damaged or contain imperfections
shall be repaired or replaced as directed. The
geotextile shall be laid flat and smooth so that it is
in direct contact with the subgrade. The geotextile
shall also be free of tensile stresses, folds, and
wrinkles. On slopes steeper than 10 horizontal on
1 vertical, lay the geotextile with the machine
direction of the fabric parallel to the slope
direction.

209.5.3 Seams

Overlapped seams are commonly used for
geotextile not placed in tension. Geotextile seams
can also be produced by sewing or the application
of thermal energy.

1) Overlap Seams

Continuously overlap geotextile panels a
minimum of 300mm at all longitudinal and
transverse joints. Where seams must be oriented
across the slope, lap the upper panel over the
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lower panel. If approved, sewn seams may be used
instead of overlapped seams.

2) Sewn Seams

Factory and field seams shall be continuously
sewn. The stitch type used shall be a 401 locking
chain stitch or as recommended by the
manufacturer. The thread at the end of each seam
run shall be tied off to prevent unraveling. Skipped
stitches or discontinuities shall be sewn with an
extra line of stitching with a minimum of 450 mm
of overlap.

209.5.4 Protection

Protect the geotextile during installation from
clogging, tears, and other damage. Damaged
geotextile shall be repaired or replaced as directed
by the Engineer. Use adequate ballast (e.g. sand
bags) to prevent uplift by wind. The geotextile
shall not be left uncovered for more than 14 days
after installation.

209.5.5 Repairs

Repair torn or damaged geotextile. Clogged areas
of geotextile shall be removed. Perform repairs by
placing a patch of the same type of geotextile over
the damaged area. The patch shall extend a
minimum of 300 mm beyond the edge of the
damaged area. Patches shall be continuously
fastened using approved methods. The machine
direction of the patch shall be aligned with the
machine direction of the geotextile being
repaired. Remove and replace geotextile rolls
which cannot be repaired.

209.5.6 Penetration
Construct engineered penetrations of the
geotextile as shown on the drawings.

209.5.7 Covering

Do not cover geotextile prior to inspection and
approval by the Engineer. Place cover soil in a
manner that prevents soil from entering the
geotextile overlap zone, prevents tensile stress
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from being mobilized in the geotextile, and
prevents wrinkles from folding over onto
themselves. On side slopes, soil backfill shall be
placed from the bottom of the slope upward.
Cover soil shall not be dropped onto the geotextile
from a height greater than 1 m. No equipment
shall be operated directly on top of the geotextile
without approval of the Engineer. Use equipment
with ground pressures less than 50 kPa to place
the first lift over the geotextile. A minimum of 300
mm of soil shall be maintained between full-scale
construction equipment and the geotextile. Cover
soil material type, compaction, and testing
requirements are described in this specification.
Equipment placing cover soil shall not stop
abruptly, make sharp turns, spin their wheels, or
travel at speeds exceeding 2.2m/s.

209.6 Measurements and Payment

209.6.1 Measurements

All geotextile works shall be measured in
accordance with the requirements which are
mentioned in design drawings and project
specification. The geotextile works shall be
measured with square meter which is consisted
from cleaning of base, laying, overlapping,
providing of geotextile to project site, safety
protection and etc.

209.6.2 Payments

Payments shall be done with square meter for all
geotextile works after approval of work done and
measurements by the Engineer.
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SECTION 3: ROAD WORKS sHluSyw yogol 3 gury

301 Sub Base Course

301.1 Scope of Work

This work shall consist of laying and compacting
graded material on prepared sub-grade in
accordance with the requirements of these
Specifications. It includes the use of processed
(crushed, screened or crushed and screened)
gravels or rock, derived from blasting or ripping
within road cuttings or approved borrow sources.
The material shall be laid in one or more layers
based on design drawings.

301.2 Preparation of Underlying Material

Prior to constructing the sub-base course, clean
the underlying course or sub-grade of all foreign
substances. The surface of the underlying course
or sub-grade shall meet specified compaction and
surface tolerances. Correct ruts, or soft yielding
spots, in the underlying courses, sub-grade areas
having inadequate compaction, and deviations of
the surface from the specified requirements, by
loosening and removing soft or unsatisfactory
material and by adding approved material,
reshaping to line and grade, and re-compacting to
specified density requirements. For cohesion-less
underlying courses or sub-grades containing sands
or gravels, as defined in ASTM D 2487, the surface
shall be stabilized prior to placement of the
overlying course.

301.3 Materials

Aggregates shall consist of crushed stone or slag,
gravel, shell, sand, or other sound, durable,
approved materials processed and blended or
naturally combined. Aggregates shall be durable
and sound, free from lumps and balls of clay,
organic matter, objectionable coatings, and other
foreign material. Material retained on the 4.75 mm
No. 4 sieve shall have a percentage of wear not to
exceed 50 percent after 500 revolutions when
tested as specified in ASTM C 131. Aggregate shall
be reasonably uniform in density and quality. Slag
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shall be an air-cooled, blast-furnace product
having a dry weight of not less than 1050 kg/cubic
meter. Aggregates shall have a maximum size of 50
mm and shall be within the limits specified as
follows: Maximum Allowable Percentage by
Weight Passing Square-Mesh Sieve

[Particles having diameters less than 0.02 mm
shall not be in excess of 3 percent by weight of the
total sample tested as determined in accordance
with ASTM D 422.] The portion of any blended
component and of the completed course passing
the 0.425 mm No. 40 sieve shall be either
nonplastic or shall have a liquid limit not greater
than 25 and a plasticity index not greater than 5.

Table 301-1. Sub base Gradation based on
AASHTO M147

Sieve Size (mm) % Passing (by Weight)

50 95-100
25 -
9.5 30-65

4.75 25-55

2.00 15-40

0.425 8-20

0.075 2-8

Unless otherwise specified in the Drawings, sub
base course shall be of Grading A of AASHTO
M147.

% passing through sieve size 0.075mm shall be less
than or equal to 2/3rds of % passing through sieve
size 0.425.

301.4 Mix Design
The following tests shall be conducted and results

furnished for sub base mix design:

Table 301-2. Sub base Mix Design

AASHTO Specification
Type of test ) ) o
Designation Limit
Gradation T-27 & T-11 Table 1
LAV T-96 50% max
Soundness T-104 12% max
LL T-89 25% max
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Pl T-90 6%
Durability
index of fine T-210 35% max
agg.
Durability
index of T-210 35% max
course agg.
25% min at
CBR T-193
96%MDD
One per
MDD T-180(D)
source

301.5 Equipment

All plant, equipment, and tools used in the
performance of the work will be subject to the
Engineer’s approval before the work is started and
shall be maintained in satisfactory working
condition at all times. The equipment shall be
adequate and shall have the capability of
producing the required compaction, meeting
grade controls, thickness control, and smoothness
requirements as set forth herein.

301.6 Layer Thickness

The compacted thickness of the completed course
shall be as indicated in design drawing. The
material shall be placed in a layer wise compacted
thickness of not more than 150 mm and not
thinner than 100 mm when compacted.

301.7 Compaction

Compact each layer of the material, as specified,
with approved compaction equipment. Maintain
water content during the compaction procedure to
within plus or minus 2 percent of optimum water
content, as determined from laboratory tests. In all
places not accessible to the rollers, compact the
mixture with hand-operated power tampers.
Compaction of the sub-base shall continue until
each layer is compacted through the full depth not
less than 95 percent of laboratory maximum
density. Make such adjustments in compacting or
finishing procedures as may be directed to obtain
true grades, to minimize segregation and
degradation, to reduce or increase water content,
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and to ensure a satisfactory sub-base course. Any
materials that are found to be unsatisfactory shall
be removed and replaced with satisfactory
material or reworked, as directed, to meet the
requirements of this specification.

301.8 Initial Tests

One of each of the following tests shall be
performed on the proposed material prior to
commencing construction to demonstrate that the
proposed material meets all specified
requirements prior to installation.

a. Sieve Analysis including 0.02 mm size material
b. Liquid limit and plasticity index

c. Moisture-density relationship

d. Wear tests shall be made in conformance with
ASTM C 131.

301.9 In-Place Tests

One of each of the following tests shall be
performed on samples taken from the placed and
compacted sub base. Samples shall be taken and
tested at the rates indicated.

a. Density tests shall be performed on every
lift of material placed and at a frequency
of one set of tests for every 700 square
meters, or portion thereof, of completed
area.

b. Sieve Analysis [including 0.02 mm size
material] shall be performed on every lift
of material placed and at a frequency of
one sieve analysis for every 1400 square
meters, or portion thereof, of material
placed.

c. Liquid limit and plasticity index tests shall
be performed at the same frequency as
the sieve analysis.

d. The thickness of each course shall be
measured at intervals providing at least
one measurement for each 700 square
meters or part thereof. The thickness
measurement shall be made by test holes,

121 | Section 3



Section 3: Road Works General Technical Specification

at least 75 mm in diameter through the
course.

301.10 Field Density Tests

Density shall be field measured in accordance with
ASTM D 1556, ASTM D 2167, or ASTM D 6938. For
the method presented in ASTM D 1556, the base
plate, as shown in the drawing, shall be used. For
the method presented in ASTM D 6938, the
calibration curves shall be checked and adjusted, if
necessary, using only the sand cone method as
described in the following paragraph.

Calibration according to ASTM

Tests performed in accordance with ASTM D 6938
result in a wet unit weight of soil and ASTM D 6938
shall be used to determine the moisture content of
the soil. The calibration curves furnished with the
moisture gauges shall also be checked along with
density calibration checks as described in ASTM D
6938. The calibration checks of both the density
and moisture gauges shall be made by the
prepared containers of material method, as
described in paragraph Calibration, in ASTM D
6938, on each different type of material to be
tested at the beginning of a job and at intervals as
directed by the Engineer.

301.11 Method of Measurement

Sub-base course shall be measured as finished
work in position in cubic meters.

The protection of edges of Sub-base extended over
the full formation as shown in the drawing shall be
considered incidental to the work of providing Sub-
base and as such no extra payment shall be made
for the same.

Sub-base course cu.m

301.12 Rates

The Contract unit rate for Sub-base course shall be
payment in full compensation for carrying out the
required operation including full compensation
for:

(i) Making arrangements for traffic
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(ii) furnishing all materials to be
incorporated in the work including all
royalties, fees, rents where necessary

and all leads and lifts;

(iii) all  labors, tools, equipment and
incidentals to complete the work to the
Specifications;

(iv) carrying out the work in part widths of
road where directed; and

(v) carrying out the required tests for quality
control.

302 Base Course

302.1 Scope of Work

This work shall consist of laying and compacting
well-graded material on prepared sub-base in
accordance with the requirements of these
Specifications. The material shall be laid in one or
more layers as lower base course and upper base
course.

302.2 Materials

The Material to be used for the work shall be
natural sand, gravel, crushed stone, or
combination thereof depending upon the grading
required. Materials like crushed slag, and crushed
concrete may be allowed only with the specific
approval of the Engineer. The material shall be free
from organic or other deleterious constituents and
conform to one of the 6 grading given in AASHTO
M147 or other international codes and standards
approved by the Engineer.

The grading to be adopted for a project shall be as
specified in the Contract.

Table 302-1 Grading Requirements for base
course Materials (AASHTO M147)
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Sieve Designation Mass Percentage Passing
(mm) (%)
Grading B

50 100

25 75-95

9.5 40-75

4.75 30-60

2.00 20-45
0.425 15-30
0.075 5-20

Unless otherwise specified in the Drawings, base
course shall be of Grading B of AASHTO M147.

% passing through sieve size 0.075mm shall be less
than or equal to 2/3rds of % passing through sieve
size 0.425.

302.3 Strength of Base Course

It shall be ensured prior to actual execution that
the material to be used in the base course satisfies
the requirements of CBR and other physical
requirements when compacted and finished.
When directed by the Engineer, this shall be
verified by performing CBR tests in the laboratory
as required on specimens remolded at field dry
density and moisture content and any other tests
for the “quality” of materials, as may be necessary.

302.4 Construction Operation

302.4.1 Preparation of Sub Base

Immediately prior to the laying of base course, the
sub-base course should be prepared by removing
all additional materials and other extraneous
matter, lightly sprinkled with water if necessary
and rolled with two passes of 80 — 100 kN smooth
wheeled roller.

302.4.2 Spreading and Compacting

The base course material of grading specified in
the Contract shall be spread on the prepared sub-
base with the help of a motor grader or paver as
directed by the Engineer of adequate capacity, its
blade having hydraulic controls suitable for initial
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adjustment and for maintaining the required slope
and grade during the operation or other means as
approved by the Engineer.

When the base course material consists of
combination of materials mentioned in Clause
302.2 mixing shall be done mechanically by the
mix-in-place method.

Manual mixing shall be permitted only where the
width of laying is not adequate for mechanical
operations, as in small-sized jobs. The equipment
used for mix-in-place construction shall be
rotavator or similar approved equipment capable
of mixing the material to the desired degree. If so
desired by the Engineer, trial runs with the
equipment shall be carried out to establish its
suitability for the work.

Moisture content of the loose material shall be
checked in accordance with relevant international
codes and standards approved by the Engineer and
suitably adjusted by sprinkling additional water
from a truck mounted or trailer mounted water
tank and suitable for applying water uniformly and
at controlled quantities to variable widths of
surface or other means approved by the Engineer
so that, at the time of compaction, it is from 1
percent above or 2 percent below the optimum
moisture content. While adding water, due
allowance shall be made for evaporation losses.
After water has been added, the material shall be
processed by mechanical or other approved
means like disc harrows, rotavators until the layer
is uniformly wet.

Immediately thereafter, rolling shall start. If the
thickness of the compacted layer does not exceed
100 mm, a smooth wheeled roller of 80 to 100 kN
weight may be used. For a compacted single layer
up to 150 mm the compaction shall be done with
the help of a vibratory roller of minimum 80 to 100
kN static weight with plain drum or pad foot-drum
or heavy pneumatic tyred roller of minimum 200
to 300 kN weight having a minimum tire pressure
of 0.7 MN/m2 or equivalent capacity roller capable
of achieving the required compaction. Rolling shall
commence at the lower edge and proceed towards
the upper edge longitudinally for portions having

xS hwe s 4SS 53800 (sle plww)
Ll o dd Jgud

S5 O Jedde guw ol s 4SS ila)
ooy 8 483 301.2 Lo o Sl
G oSS seby Wby byl (bl
ol plasl s/ lem bl gy
Slom oSyl s e aSal> Ho Lgds
cab L LS 031 aSl 4 SuS s oS
ol Swd balie c0ysF slayls Wil
Jblast sl 4S8 Jolwy ogd 0013 o)Ll
a>lw—yo—bgelxo
Lols ol adowy Lo waly ouiSy>
4> 4o 1y dlgo belro L3l g5 45 oua
sl bwes 481 L ubly 40l wgdlas
Gosm cwlics sblan cadly oglhs (uic
Jolws Lo saisnd 4y’ oly LS ol 4o
L0058 palall

Lo 255 40 dolhio 1ol Sww 31 so Sgh)
LolS 4y 4SS dbaoyoe slaoydlibw g

NU) ) D gl o 00 L wl!

B I R R R N s =
Gogby 4S5 20,8 sl susb Oy D)
oo s S Ol sy LS S5 plShae o
owlie Sogby 51 pbasS dLasd g0 1
LS Lol bwes by hlal O Labls
aodold g wbly oud pudai S 00l ye YL
i slgoge 4o 1) ol Hlade Jg 08
W 48 s80 sledsy Lo o w1l
Dsbo adaly owy Sl Lo lS
ol 4SSl G asy L0048 sgde ol giSo
@ey hwed aoln olae cu03 8 ogde
o o lS 800 sledsy Lo g So e
Linb 4Suisy LS ouis,> Jolwy ol
SOsd w2038 Qabyo GBS, ek
oS S ol o)l o el
dold S ol sHlS S 5) 00,5 g
b awlis HS1 L (0055 god o) wrn
¢SS Jalxd pdaad e 100 31 oud S
Lld sleee 2y L 455 10 = 8 514
225 L5 asly 4adub sl L0ed 00 LiSw!
e S s o ol s lS S e
SISl oy Lo (el ) HeSt js
(Job) Jyy L 45 10 s 8 (Slw)
=S den Lo Lo oty Ly og ol s
s 05 30 L5 20 ¢y B W Ly Sy
ey b 0.7 MN/m? =L HyLas syl
poY o LS o3 palasl oLl a5 4S Jo Le
Clowd sl sy LS o Luably asdls |
o a0l S eiS bge Jue syl 4S5 sla

125 | Section 3



Section 3: Road Works

General Technical Specification

unidirectional cross-fall and super-elevation and
shall commence at the edges and progress towards
the center for portions having cross-fall on both
sides.

Each pass of the roller shall uniformly overlap not
less than one-third of the track made in the
proceeding pass. During rolling, the grade and
cross-fall shall be checked and any high spots or
depressions, which become apparent, corrected
by removing or adding fresh material. The speed of
the roller shall not exceed 5 km per hour.

Rolling shall be continued till the density achieved
is at least 98 percent of the maximum dry density
for the material determined as AASHTO T99 or
other relevant international codes and standards
approved by the Engineer. The surface of any layer
of material on completion of compaction shall be
well closed, free from movement under
compaction equipment and from compaction
planes, ridges cracks or loose material. All loose,
segregated or otherwise defective areas shall be
made good to the full thickness of layer and re-
compacted.

302.5 Surface Finish and Quality Control of Work
The surface finish of construction shall conform to
the requirements of Clause 308 of these
Specifications.

Control on quality of materials and works shall be
approved by the Engineer.

302.6 Method of Measurement

Granular base course shall be measured as finished
work in position in cubic meters.

The protection of edges of granular base course
extended over the full formation as shown in the
drawing shall be considered incidental to the work
of providing granular base course and as such no
extra payment shall be made for the same.

302 (1) Granular sub-base, lower course
cu.m

302 (2) Granular sub-base, upper course
cu.m
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302.7 Rates
The Contract unit rate for granular sub-base shall
be payment in full compensation for carrying out

the required operation including  full
compensation for:

(i) Making arrangements for traffic

(ii) furnishing all materials to be

incorporated in the work including all
royalties, fees, rents where necessary
and all leads and lifts;

(iii) all  labors, tools, equipment and
incidentals to complete the work to the
Specifications;

(iv) carrying out the work in part widths of
road where directed; and

(v) carrying out the required tests for quality
control.

303 Prime Coat

303.1 Scope of Work

The work shall consist of the application of a single
coat of low viscosity liquid bituminous material to
a porous granular surface preparatory to the
superimposition of bituminous treatment or mix.

303.2 Materials

303.2.1 Bituminous Material

Bituminous material shall be of type and grade
called for in the Drawings and shall conform to the
requirements of the specifications listed below.

AASHTO M 208
(ASTM D 2397)
Medium-curing cut back asphalt: AASHTO M 82
Rapid-curing cut back asphalt: AASHTO M 81
Bitumen with Viscosity grading AASHTO T202

Cationic Emulsified Asphalt:
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10 or VG-10

The grade (with temperatures of application in
degrees C) shall be MC-70 (43 - 85 degrees) or RC-
250 (60 - 100 degrees).

303.3 Construction Operation

303.3.1 Weather and Seasonal Limitations
Bituminous primer shall not be applied to a wet
surface or during a dust storm or when the
weather is foggy, rainy or windy or when the
temperature in the shade is less than 7°C. Surfaces
which are to receive primer should be damp, but
no free or standing water shall be present.

303.3.2 Equipment

The primer distributor shall be a self-propelled or
towed bitumen pressure sprayer equipped for
spraying the material uniformly at specified rates
and temperatures. Hand spraying of small areas,
inaccessible to the distributor, or in narrow strips
shall be sprayed with a pressure hand sprayer, or
as directed by the Engineer.

303.3.3 Preparation of road surface

Immediately before applying the bituminous
material, all loose dirt and other objectionable
material shall be removed from the surface with a
power broom and/or blower as required. If the
Engineer so orders, the surface shall be lightly
bladed and rolled immediately prior to the
application of bituminous material, in which case
brooming or blowing will not be required. When so
ordered by the Engineer a light application of
water shall be made just before the application of
bituminous material. The area to be treated shall
be approved by the Engineer prior to application.

303.3.4 Application of bituminous primer
Bituminous material shall be applied to the width
of the section to be primed by means of a bitumen
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distributor in a uniform, continuous spread. The
rate of application shall be as specified in the
Drawings or as directed by the Engineer which
shall usually be in the range of 1.0 to 2.0 litter/sgm.
Care shall be taken that the application of
bituminous material at the junction of spreads is
not in excess of the specified amount. Excess
bituminous material shall be sponged from the
surface. Skipped areas or deficiencies shall be
corrected. Building paper shall be placed over the
end of the previous applications and the joining
application shall start on the building paper.
Building paper used shall be removed and
satisfactorily disposed of.

303.3.5 Curing of primer and opening to traffic

A primed surface shall be allowed to cure for at
least 24 hours or such other period as is found to
be necessary to allow all the volatiles to evaporate
before any subsequent surface treatment or mix is
laid. Any unabsorbed primer shall first be blotted
with an application of sand, using the minimum
quantity possible. A primed surface shall not be
opened to traffic other than that necessary to lay
the next course. A very thin layer of clean sand may
be applied to the surface of the primer, to prevent
the primer picking up under the wheels of the
paver and the trucks delivering bituminous
material on the paver.

303.4 Method of Measurement
Prime coat shall be measured in terms of surface
area of application in square meters.

303 (1) Prime Coat sgm
303.5 Rates

The Contract unit rate for prime coat shall be
payment in full for carrying out the required
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operation including full compensation for:

(i) Making arrangement for traffic except for
initial treatment to verges, shoulders and
construction of diversions;

(i) furnishing all  materials to be

incorporated in the work including all

royalties, fees, rents where necessary
and all leads and lifts;

(iii) all  labor, tools, equipment and
incidentals to complete the work to the
Specifications;

(iv) carrying out the work in part widths of
road where directed; and

(v) carrying out the required tests for quality
control.
304 Tack Coat

304.1 Scope of Work

This work shall consist of the application of a single
coat of low viscosity liquid bituminous material to
an existing bituminous road surface preparatory to
the superimposition of a bituminous mix, when
specified in the Contract or instructed by the
Engineer.

304.2 Materials

304.2.1 Binder

Bituminous material shall be of type and grade
called for in the Drawings and shall conform to the
requirements of the specifications listed below.

AASHTO M 208
(ASTM D 2397)
Rapid-curing cut back asphalt: AASHTO M 81
Medium-curing cut back asphalt: AASHTO M 82
Bitumen with Viscosity Grading AASHTO T202
10 or VG-10

Cationic Emulsified Asphalt:
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The grade (with temperatures of application in
degrees C) shall be MC-70 (43 - 85 degrees) or RC-
250 (60 - 80 degrees).

304.3 Construction Operation

304.3.1 Weather and Seasonal Limitations
Bituminous material shall not be applied to a wet
surface or during a dust storm or when the
weather is foggy, rainy or windy or when the
temperature in the shade is less than 7°C. Where
the tack coat to be applied, the surface shall be dry
or slightly damp.

304.3.2 Equipment

The tack coat distributor shall be of a self-
propelled or towed bitumen pressure sprayer,
equipped for spraying the material uniformly at a
specified rate. Hand spraying of small areas,
inaccessible to the distributor, or in narrow strips,
shall be sprayed with a pressure hand sprayer, or
as directed by the Engineer.

304.3.3 Preparation of base

The surface on which the tack coat is to be applied
shall be clean and free from dust, dirt and any
extraneous material. Immediately before the
applications of the tack coat, the surface shall be
swept clean with a mechanical broom, and high
pressure air jet, or by other means as directed by
the Engineer.

304.3.4 Application of tack coat

The application of tack coat shall be at the rate
specified in the Contract, and shall be applied
uniformly. If the rate of application of Tack Coat is
not specified in the Contract then it shall be at the
rate within the range of 0.4 to 0.8 litter/sqm. The
normal range of spraying temperature for a
bituminous emulsion shall be 20°C to 70°C and for
a cutback, 50°C to 80°C if RC-250/MC-70 is used.
The method of application of the tack coat will
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Juad W‘ Q0 gdxn 304.3.1

L (b5) oebys zhe ¥ wolbis B8 S5
lea 45 iloe)y Lo oSSy al&ia o
SoSle) Ly osoln e Sloly co Il Lk
250 10 51 phas ol o) Oyl p> 420
WSasghw L0038 @b Wbl LSSl
Sas doly 2948 Gaahs 9SS S5 ool e Ly
sl 55 Lol cddbly Sl pS eSS L
clhly SO oS ges ol liwl 0SS5 4aSuls
bl S ol xhe

Jolws 304.3.2
_1_3\_3 Q}J S5 Ol g0 [JEEEY é__’)j_)“
Jgxo e300 Loy ogyoer sylad oS A
Fy olge 4ol gdiy 4S5 waly Jolwsy Lo
OOl 42n0 g Gl Lo oS Sy Hehy
Joliyue oS ololw yd cded @ly i
slaylgd Ho Lo oS royged 4o guypdwd
Soysb Lo HSwy ey @ly Soylo

o0 0L Ww!l dad ygdwd il

o silw odlel 304.3.3
53,800 Gah’ 0 S5l YL 4S8 abw
SLlES «SLsgo,8 51 syle 5 Sy ol
51 dod ol casly dlal slge g
ssole bwsd Lol zhe 0SS5 b
o wdo Hlds Lo lee oo Lo (So o
Dsdwy xSl hwe S 4SS sl gy hwsS

20038 Sy cdbly odd 00l

OgS I Guudal 304.3.4
D34S Ol O Wby 0sS SO gaihs
Wl g cddly awl ol 8 4 S3 oloyl 438
Lo (bandly) Guhs SISy 4bsS
DIo 1 38 5o 0SS &5 Gualdad ol jue oLSya
OF Ol ae ©yeadT o wbly cupa &5 493
b St 0.8 L5 0.4 oogdxe o wly
slwed Jloygld odgdxn Al roy0yios
70 L5 20 oo ol s (@0l > 4z)0)
S50 5 gddant a8 sl o) )8 S le 420
SO oS 4a3 sl 31 4805l 43y 80 LS

131 | Section 3



Section 3: Road Works

General Technical Specification

depend on the type of equipment to be used, size
of nozzles, pressure at the spray bar, and speed of
forward movement. The Contractor shall
demonstrate at a spraying trial, that the
equipment and method to be used is capable of
producing a uniform spray, within the tolerances
specified.

304.3.5 Curing of tack coat

The tack coat shall be left to cure until all the
volatiles have been evaporated before any
subsequent construction is started. No plant or
vehicles shall be allowed on the tack coat other
than those essential for the construction.

304.4 Method of Measurement
Tack coat shall be measured in terms of surface
area of application in square meters.

304 (1) Tack Coat sgm

304.5 Rates

The contract unit rate for tack coat shall be
payment in full for carrying out the required
operations including full compensation for:

(i) making arrangement for traffic to Clause
111 except for initial treatment to verges,
shoulders and construction of diversions;

(ii) furnishing all materials to be

incorporated in the work including all

royalties, fees, rents where necessary
and all leads and lifts;

(iii) all labors, tools, equipment and
incidentals to complete the work to the
Specifications;

(iv) carrying out the work in part widths of
road where directed; and

Ll 0gd eoliSwl RC-70/MC-70 oL3,a
Uowy oo 40 Shuwn 0S8 S5 GaahS g
olad e Jdio oyl ul eogdue o3 Lddwl 4S
oyl oSy Gegw g cGaw Ao o
ol aole)T Gk Soo o saloyld
Sy w9 deley 45 e Lo
(Oouade) 2513 aoledas 00 Libiwl
i 4S5 O3y oV gdxo O (OS] g S w

Loy Sw!l o U

OeS S5 HI abhdlxo 304.3.5
pload 45 b0 8 ahdlxs Slo) LS 0SS &5
aolo azne L S ba) Saw ol
sis olassle  guods 31 Jus (Sasl
s odlye Lo o lLSSwy o .04d kS
dgd 031y o)l weS S5 oYL wlbas

Oy ylas! Hahiey 4SooledT H1 juay
L

G)AS o)l ddl gy 304.4

Dls (olee ) b5 31 anls 0ss &
R B L ) P S I I B S

(m2) P R oS S5 (1) 304
¢ 304.5

OsS pl o slom 218wl 8 2
plaxll cbloyhiys Lo JolsS 40l s uoly
tub s Jod syggw olal sl

ool LSl 4 o Sadl 45 a5 (1)
9 L 45Ld ¢ Lla °Jth5‘J—?u—3'"‘—1—?‘

Jous s la yaws) Lle Gyxio ) lLacl

B 4_1)_):_,0T dDlgn palad ) lw oJL_oT(ii)
Aol 43S cpud Hy Loy G Jold HLS
sﬁx_ﬁ_lﬁj.l_}:_] PLAJﬁQ_)ﬁ_).@ L5L? 9
s dolwy ol (ol 38, LS plas(iil)
4 Golhe HLS eSS OG> Oleg b

¢ Loz

Spw  goye )Y e d yLS PL;_}l(iV)
g eddly odd 00l 0y Heiwdy Sl

Ja 00 6l sosse sle cws plaxsl (V)

132 | Section 3



Section 3: Road Works

General Technical Specification

(v) carrying out the required tests for quality
control.

305 Seal Coat

305.1 Scope of Work

This work shall consist of the application of a seal
coat for sealing the voids in a bituminous surface
laid to the specified levels, grade and cross fall
(camber).

Seal coat shall be of either of the two types
specified below;

(a) Liquid seal coat comprising of an application of
a layer of bituminous binder followed by a
cover of stone chips.

(b) Premixed seal coat comprising of a thin
application of fine aggregate premixed with
bituminous binder.

305.2 Materials

305.2.1 Binder

Bituminous material shall be of type and grade
called for in the Drawings and shall conform to the
requirements of the specifications listed below.

Rapid-curing cut back asphalt : AASHTO M 81
Medium-curing cut back asphalt: AASHTO M 82
Emulsified asphalt : AASTH M 140
Cationic emulsified asphalt : AASHTO M 208
Viscosity-graded asphalt cement : AASHTO M226

For liquid seal coat Rapid Setting (RS) grade of
cationic bitumen emulsion shall be used. Where
expressly specified in the Contract Slow Setting
(SS) grade emulsion shall be used or otherwise
directed by the Engineer. Slow Setting (SS) grade
cationic bitumen emulsion shall be used for premix
seal coat.

The quantity of bitumen per 10 square meters
shall be 9.8kg for liquid seal coat and 6.8kg for
premix seal coat. Where bituminous emulsion is
used as a binder, the quantities for liquid seal coat
and premix seal coat shall be 15 kg and 10.5kg
respectively.

S S

545 Juw 305
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305.2.2 Stone chips for liquid seal coat

The stone chips shall consist of angular fragments
of clean, hard, tough and durable rock of uniform
quality throughout. They should be free of soft or
disintegrated stone, organic or other deleterious
matter. Stone chips shall be of 6.7mm size defined
as 100 percent passing through 11.2mm sieve and
retained on 2.36mm sieve. The quantity used for
spreading shall be 0.09 cubic meter per 10 square
meter area. The chips shall satisfy the quality
requirements in the following table.

Table 305-1 Physical Requirement for Stone
Chips for liquid Seal Coat

Property Test Specification
Max 5%
. Grain size passing
Cleanliness .
analysis 0.075mm
sieve
Flakiness and
) elongation
Particle shape . Max 30%
index
(Combined)
Los Angels
Abrasion Value Max 40%
Strength
Aggregate Max 30%
Impact value
Soundness
Sodium
Durability Sulphate Max 12%
Magnesium Max 18%
Sulphate
Water Water
. . Max 1%
absorption absorption
Coating and
stripping of Minimum
Stripping bitumen retained
aggregate coating 95%
mixtures
Retained
Water . .
o Tensile Min 80%
sensitivity
Strength
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305.2.3 Aggregate for premix seal coat

The aggregate shall be sand or grit and shall consist
of clean, hard, durable, uncoated dry particles and
shall be free from dust, soft or flaky/elongated
material, organic matter or other deleterious
substances. The aggregate shall pass 2.36mm sieve
and be retained on 180 micron sieve. The quantity
used for premixing shall be 0.06 cubic meter per
10 square meter area.

305.3 Construction Operations

305.3.1 Weather and seasonal limitations

Laying of seal coat shall be suspended while free-
standing water is present on the surface to be
covered, or during rain, fog and dust storms. Laying
shall not be carried out when the air temperature
at the surface is below 7°C or when the wind speed
at any temperature exceeds 40km/hr at 2m height
unless specifically approved by the Engineer.

305.3.2 Preparation of surface

The seal coat shall be applied immediately after
laying the bituminous course which is required to
be sealed. Before application of seal coat
materials, the surface shall be cleaned free of any
dust or other extraneous matter.

305.3.3 Construction of liquid seal coat

Bitumen shall be heated to 150°C-163°C and
sprayed at the rate specified on the dry surface in
a uniform manner with a self-propelled
mechanical sprayer.

Immediately after the application of binder, stone
chips, which shall be clean and dry, shall be spread
uniformly at the rate specified on the surface
preferably by means of a self-propelled or towed
mechanical grit spreader so as to cover the surface
completely. If necessary, the surface shall be
brushed to ensure uniform spread of chips.
Immediately after the application of the cover
material, the entire surface shall be rolled with a
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80-100 kN smooth wheeled steel roller, 80-100 kN
static weight vibratory roller, or other equipment
approved by the Engineer after laying trials if
required. Rolling shall commence at the edges and
progress towards the center except in super
elevated and uni-directional cambered portions
where it shall proceed from the lower edge to the
higher edge. Each pass of the roller shall uniformly
overlap not less than one third of the track made
in the preceding pass. While rolling is in progress,
additional chips shall be spread by hand in
necessary quantities required to make up
irregularities. Rolling shall continue until all
aggregate particles are firmly embedded in the
binder and present a uniform closed surface.

305.3.4 Construction of premix seal coat

A mixer of appropriate capacity and type approved
by the Engineer shall be used for preparation of
the mixed material. The plant shall have separate
dryer arrangements for heating aggregate.

The binder shall be heated in boilers of suitable
design, approved by the Engineer to the
temperature appropriate to the grade of bitumen
or as directed by the Engineer. The aggregates shall
be dry and suitably heated to a temperature
between 150°C and 165°C or as directed by the
Engineer before these components are placed in
the mixer. Mixing of binder with aggregates to the
specified proportions shall be continued until the
latter are thoroughly coated with the former.

The mix shall be immediately transported from the
mixing plant to the point of use and spread
uniformly on the bituminous surface to be sealed.
As soon as a sufficient length has been covered
with premixed material, the surface shall be rolled
with an 80-100 kN smooth-wheeled roller. Rolling
shall be continued until premixed material
completely seals the voids in the bituminous
course and a smooth uniform surface is obtained.

305.4 Opening to traffic SadlpS s9y 49 pylws 305.4
In the case of premixed seal coat, traffic may be
allowed soon after final rolling when the premised
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material has cooled down to the surrounding
temperature. In the case of liquid seal coat, traffic
shall not be permitted to run on any newly sealed
area until the following day. In special
circumstances, however, the Engineer may open
the road to traffic immediately after rolling, but in
such cases traffic speed shall be rigorously limited
to 16 km per hour until the following day.

305.5 Method of Measurement

When seal coat is indicated in the Bill of Quantities,
it shall be measured as finished work, over the
area specified to be covered, in square meters at
the thickness specified in the Contract.

305 (1) Seal Coat sgm

305.6 Rates

The contract unit rate for seal coat shall be
payment in full for carrying out the required
operations including full compensation for

(i) making arrangement for traffic;
(ii) furnishing all  materials to be
incorporated in the work including all

royalties, fees, rents where necessary
and all leads and lifts;

(iii) all  labor, tools, equipment and
incidentals to complete the work to the
Specifications;

(iv) carrying out the work in part widths of
road where directed; and

(v) carrying out the required tests for quality
control.

306 Asphalt Concrete

306.1 Scope of Work

This clause specifies the construction of Asphalt
Concrete, for use in surface and profile corrective
courses. This work shall consist of construction in
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single or multiple layers of asphalt concrete on a
previously prepared bituminous surface. A single
layer shall be 25 mm to 100 mm in thickness.

306.2 Materials

306.2.1 Bitumen

The bitumen shall be asphalt cement for pavement
construction grade AC-10 (penetration 70-80), or
having viscosity grading 30 (VG-30) and/or used
Performance Grade of bitumen complying with
AASHTO M226, AASHTO T202 or equivalent
complying with other international codes and
standards approved by the Engineer.

306.2.2 Coarse aggregates

The coarse aggregates shall consist of crushed
rock, crushed gravel or other hard material
retained on the 2.36 mm sieve. They shall be clean,
hard and durable, of cubical shape, free from dust
and soft or friable matter, organic or other
deleterious substances. Where the Contractor’s
selected source of aggregates have poor affinity
for bitumen, as a condition for the approval of that
source, the bitumen shall be treated with an
approved anti-stripping agent, as per the
manufacture’s recommendations, without
additional payment. Before approval of the source,
the aggregates shall be tested for stripping. The
aggregates shall satisfy the physical requirements

specified in the following Table.

Table 306-1 Physical requirements for Coarse
Aggregate for Asphalt Concrete Pavement

Property Test Specification
L Max 5%
. Grain size .
Cleanliness . passing 0.0075
analysis .
mm sieve
Flakiness and
. Elongation
Particle shape Max. 30%
Index
(Combined)
Los Angels
. Max 30%
Strength Abrasion Value
Max 24%
Aggregate
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Impact Value
o Polished Stone )
Polishing Min 55
Value
Soundness
Sodium
Durability Sulphate Max 12%
Magnesium Max 18%
Sulphate
Water Water
. . Max 2%
absorption absorption
Coating and
stripping of Minimum
Stripping bitumen retained
aggregate coating 95%
mixtures
Retained
Water . .
. tensile Min 80%
sensitivity
strength

306.2.3 Fine aggregates

Fine aggregates shall consist of crushed or
naturally occurring mineral material, or a
combination of the two, passing the 2.36mm sieve
and retained on the 75 micron sieve. They shall be
clean, hard, durable, dry and free from dust and
soft or friable matter, organic or other deleterious
matter.

The fine aggregate shall have a sand equivalent
value of not less than 50 when tested in
accordance with AASHTO T176 or other equivalent
international codes and standards approved by the
Engineer.

The plasticity index of the fraction passing the
0.425 mm sieve shall not exceed 4 when tested in
accordance with AASHTO T89 and T90 or other
equivalent international codes and standards
approved by the Engineer.

306.2.4 Filler

Filler shall consist of finely divided mineral matter
such as rock dust, slug dust, hydrated lime,
hydraulic cement, fly ash or other suitable
materials approved by the Engineer.

The filler shall be graded within the limits indicated
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in the following Table in accordance with AASHTO
M17 or ASTM D242.

Table 306-2 Grading Requirements for Mineral
Filler (AASHTO M17)

Sieve Designation Percent passing by mass
(mm)
1.18 100
0.6 97-100
0.3 95-100
0.075 70-100

The filler shall be free from organic impurities and
have plasticity index not greater than 4. The
plasticity index requirement shall not apply if filler
is cement or lime. When the coarse aggregate is
gravel, 2 percent by weight of total aggregate, shall
be Portland cement or hydrated lime and the
percentage of fine aggregate reduced accordingly.
Cement or hydrated lime is not required when the
limestone aggregate is wused. Where the
aggregates fail to meet the requirements of the
water sensitivity test in Table 306-1, then 2 percent
by total weight of aggregate of hydrated lime shall
be added without additional cost.

306.2.5 Aggregate grading and binder content

The combined grading of the coarse and fine
aggregates and added filler shall fall within the
limits shown in the following Table unless
otherwise directed by the Engineer.

Table 306-3 Aggregate Gradation for Hot Asphalt
Mixes (Asphalt Institute Manual No. 22)

% Passing by Weight

Sieve Asphalt Concrete Asphalt Concrete
size Surface Course (Al | Binder Course (Al
(mm) MS 22-12.5mm) MS 22-19mm)
Min. Max. Min. Max.
37.5 - - - -
25.4 - - 100 100
19 100 100 90 100

. bl (ASTM D242 L, M17
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12.5 90 100 - -
9.5 - - 56 80
4.75 44 74 35 65
2.36 28 58 23 49
1.18 - - - -
0.60 - - - -
0.30 5 21 5 19
0.075 3 8 3 8

306.3 Mixture Design

306.3.1 Requirements for the mixture

Apart from conformity with the grading and
quality requirements for individual ingredients,
the mixture shall meet the requirement set out in
the following Table.

Table 306-4 Mix Property Requirement

(O] (]
9 & @ g
. . 2 3 e 3
Mix Properties S % S §
$8 |58
55 |85
< <
Total Bitumen Content:
(% by weight of total mix) E 4.0% | 4.0%
(Al MS-22 2nd Ed. Table
2.05) (These percentages
shall be considered
effective content | X | o | 609
calculated as max. per Al | E
MS-2)
Marshall Specimens:
(Al MS-22 2nd Ed. Table
75 75
3.07) Number of blows each
end Specimen
| & &
™ c
Stability = 8 8
[e¢] [e¢]
Flow é E
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i E | £

E N N

g 3.0% | 3.0%

Air Voids

§ 5.0% | 5.0%
Air Voids at Refusal Density
(Refusal Marshall E 2.0% | 2.0%
Compaction)
Voids in the Mineral | <

= 14% 13%.
Aggregate (VMA) S

é 65% | 65%
Voids filled with Asphalt
(VFA)

é 78% | 78%
Retained Marshall Stability | <

= 70% 70%
(AASHTO T-165) €

All volumetric Marshall properties are to be
calculated as shown in the Asphalt Institute’s MS-
2 6th edition Chapter 4.

306.3.2 Binder content

The binder content shall be optimized to achieve
the requirements of the mixture set out in Table
306-4. The Marshall method for determining the
optimum binder contents shall be adopted as
described in the Asphalt Institute Manual MS-2,
replacing the aggregates retained on 26.5 mm
sieve and retained on the 22.4 mm sieve, where
approved by the Engineer.
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306.3.3 Job mix formula

The Contractor shall inform the Engineer in
writing, at least 20 days before the start of the
work, of the job mix formula proposed for use in
the works, and shall give the following details;

(i) Source and location of all materials

(i) Proportion of all materials expressed as
follows where each is applicable;

a) Binder type and percentage by weight
of total mixture;

b) Coarse aggregate/fine aggregate/
mineral filler as percentage by weight
of total aggregate including mineral
filler;

(iii) A single definite percentage passing each
sieve for the mixed aggregate;

(iv) The individual grading of the individual
aggregate fractions, and the proportion of
each in the combined grading;

(v) The results of tests enumerated in Table
306-5 as obtained by the Contractor;

(vi) Where the mixer is a batch mixer, the
individual weights of each type of
aggregate and binder per batch;

(vii) Test results of physical characteristics of
aggregates to be used; and

(viii)  Mixing temperature and compacting
temperature.

While establishing the job mix formula, the
Contractor shall ensure that it is based on a correct
and truly representative sample of the materials
that will actually be used in the work and that the
mixture and its different ingredients satisfy the
physical and strength requirements of these
Specifications.
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Approval of the job mix formula shall be based on SO lwed ol plml sla  guioloyT
independent testing carried out by authorized buwgd 4S5 ol Fodwd S ISl Y
laboratory and witnessed by the Engineer for sle daisas 5 el oud Oylhd paixsl

which samples of all ingredients of the mix shall be boes Lo Sy ples odd g

furnished by the Contractor as required by the SR e s SR R PR
bl codd od
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Engineer.

The approved job mix formula shall remain
effective unless and until a revised job mix formula
is approved. Should a change in the source of

materials be proposed, a new job mix formula shall ol Jsay s & (dois audo) oo Lilw!
be forwarded to the Engineer for approval before 0o Uiwyd ool | godals ol s dod> wSe
placing of the material. S
306.3.4 Plant trials (o) o LSwy Slxdsl 43903 306.3.4
Once the laboratory job mix formula is approved, olesl Y wS ols Jyayls  4SuS5Lla)
the Contractor shall carry out plant trials at the Abgas o doly ol s Godal
mixer to establish that the plant can be set up to LS aes plail o L83ws Ho 1) Slaisl
produce a uniform mix conforming to the LS ool o LSSws 4SS wey glaS
approved job mix formula. The permissible oo Lo adiplhs 48 1) o5l 558y bylao

variations of the individual percentages of the e b i e
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various ingredients in the actual mix from the job
mix formula to be used shall be within the limits as
specified in the Table below. These variations are
intended to apply to individual specimens taken G O ol L ab s Sl ead sl
for quality control tests. sla goladT 610 45 sol sl sla 45ga
daoh s Jold cogiae 4088 an iy S Jg 00S
|
Table 306-5 Permissible Variations from the Job
Mix Formula

Description Permissible Variations
Base/Binde | Wearing
r Course Course

Aggregate passing 8% 7%

19mm sieve or larger

Aggregate passing 7% 6%

13,2mm, 9.5mm

Aggregate passing 6% 5%

4.75mm

Aggregate passing 5% 4%

2.36mm. 1.18mm,

0.6mm
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Aggregate passing 4% +3%
0.3mm, 0.15mm

Aggregate passing 2% +1.5%
0.075mm

Binder content 10.3% 10.3%
Mixing temperature +10°C +10°C

Once the plant trials have been demonstrated the
capability of the plant, and the trials are approved,
the laying operation may commence. Over the
period of the first month of production for laying
on the works, the Engineer shall require additional
testing of the product to establish the reliability
and consistency of the plant.

306.3.5 Laying trials

Once the plant trials have been successfully
completed and approved, the Contractor shall
carry out laying trials, to demonstrate that the
proposed mix can be successfully laid, and
compacted. The laying trial shall be carried out on
a suitable area which is not form part of the works
or a parts of the work as directed by the Engineer.
In case of the failure the trail shall be removed
completely and prepare the base course properly.
The area of the laying trials shall be a minimum of
50 linear meter of the road.

The Contractor shall previously inform the
Engineer of the proposed method for laying and
compacting the material. The plant trials shall then
establish if the proposed laying plant, compaction
plant, and methodology is capable of producing
satisfactory results. The density of finished paving
layer shall be determined by taking cores, no
sooner than 24 hours after laying, or by other
approved method.

Once the laying trials have been approved, the
same plant and methodology shall be applied to
the laying of the material on the Project, and no
variation of either shall be acceptable, unless
approved in writing by the Engineer, who may at
his discretion require further laying trials.
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306.4 Construction Operations

306.4.1 Weather and seasonal limitations

Laying shall be suspended while free-standing
water is present on the surface to be covered, or
during rain, fog and dust storms. After rain, the
bituminous surface, prime or tack coat, shall be
blown off with a high pressure air jet to remove
excess moisture, or the surface left to dry before
laying shall start. Laying of bituminous mixtures
shall not be carried out when the air temperature
at the surface on which it is to be laid is below 7°C
or when the wind speed at any temperature
exceeds 40km/hr at 2m height unless otherwise
specifically approved by the Engineer.

306.4.2 Preparation of base

The surface on which the asphalt concrete is to be
laid shall be prepared in accordance with the
followings or as directed by the Engineer.

(1) Preparing existing granular surface

Where the bituminous material is to be laid on
the existing granular surface, the surface shall
be primed in accordance with Clause 303.

The surface finish of all granular layers on
which bituminous works are to be placed shall
unless otherwise specifically instructed by the
Engineer be free from dust. All such layers
shall be capable of being swept after removal
of any non-integral loose material, by means
of a mechanical broom, without shedding
significant quantities of material and dust
removed by air jet, washing, or other means
approved by the Engineer. In locations where
mechanical broom cannot access, other
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(2)

(3)

(4)

b)

approved methods shall be used as directed by
the Engineer.

After cleaning the surface shall be correct of
line and level within the tolerances specified
for base course.

Scarifying existing bituminous surface

Where specified or shown on the drawings,
the existing bituminous layer in the specified
width shall be removed with care and without
causing undue disturbance to the underlying
layer, by a suitable method approved by the
Engineer. After removal of all loose and
disintegrated material, the underlying layers
which might have been disturbed should be
suitably reworked and compacted to line and
level. After supplementing the base material
as necessary with suitable fresh granular
materials, the compacted finished surface
shall be primed in accordance with Clause 303.
Reusable materials shall be stacked as directed
by the Engineer within 5000m of their origin.

Patching of potholes and sealing of cracks

Where the existing surface to be overlaid is
bituminous, any existing pot holes and cracks
shall be repaired and sealed in accordance
with  the
Specifications or as directed by the Engineer.

relevant Clauses of these

Laying the profile corrective course

Laying on granular base

After preparing the granular surface, the
profile corrective course shall be laid using
materials as shown on the drawings or as
directed by the Engineer, and compacted to
the requirement.

Laying on existing bituminous surface

The existing bituminous surface shall be
prepared by patching of pot holes and sealing
of cracks and after allying tack coat conforming
to Clause 304, the

bituminous profile
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corrective course shall be laid and compacted
to the requirement.

c) Correction of local depressions
Where local sags or depression occur in the
existing pavement, a specific filing operation
shall be instructed by the Engineer, which
should be laid in flat layers. Normally, the
maximum layer thickness at any point should
not exceed 100mm.

(5) Covering the profile corrective course
Profile corrective course shall be so planned
that the layer shall be covered by the designed
base/wearing course at the earliest

opportunity, before opening to regular traffic.

306.4.3 Mixing of the mixture

Premixed bituminous materials shall be prepared
in a hot mix plant of adequate capacity and
capable of yielding a mix of proper and uniform
quality with thoroughly coated aggregates.
Appropriate mixing temperature can be found in
the Table below.

Table 306-4 Manufacturing and Rolling
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and aggregate should at no time exceed 14°C. In
order to ensure uniform quality of the mix and
better coating of aggregates, the hot mix plant
shall be calibrated from time to time.

306.4.4 Transportation of the Mixture
Bituminous materials shall be transported in clean
insulated vehicles, and unless otherwise agreed by
the Engineer, shall be covered while in transit or
awaiting tipping. Subject to the approval of the
Engineer, a thin coating of diesel or lubricating oil
may be applied to the interior of the vehicle to
prevent sticking and to facilitate discharge of the
material.

306.4.5 Spreading

Except in areas where a mechanical paver cannot
access, bituminous materials shall be spread,
leveled and tamped by an approved self-propelled
machine, as soon as possible after arrival at site,
the materials shall be supplied continuously to the
paver and laid without delay.

The rate of delivery of material to the paver shall
be regulated to enable the paver to operate
continuously. The travel rate of the paver, and its
method of operations, shall be adjusted to ensure
an even and uniform flow of bituminous material
across the screed, free from dragging, tearing and
segregation of the material. In areas with
restricted space where mechanical paver cannot
be used, the material shall be spread, raked and
leveled with suitable hand tools by experienced
staff, and compacted to the satisfaction of the
Engineer.

The minimum thickness of material laid in each
paver pass shall be in accordance with the
minimum values given in the relevant part of these
Specifications. When laying binder course or
wearing course approaching an expansion joint of
a structure, machine laying shall stop 300mm short
of the joint. The remainder of the pavement up to
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the joint, and the corresponding area beyond it,
shall be laid by hand, and the joint or joint cavity
shall be kept clear of surfacing material.
Bituminous material, with a temperature greater
than 145°C, shall not be laid or deposited on
bridge deck waterproofing systems, unless
precautions against heat damage have been
approved by the Engineer.
Hand placing of premixed bituminous materials
shall only be permitted in the following
circumstances.
(i) For laying regulating courses of irregular
shape and varying thickness

(i) In confined space where it is impracticable
for a paver to operate

(iii) For footways

(iv) At the approaches to expansion joints at
bridges, viaducts or other structures

(v) For filling of potholes

(vi) Where directed by the Engineer.

Manual spreading of premixed wearing course

material or the addition of such material by hand-

spreading to the paved area, for adjustment of

level, shall only be permitted in the following

circumstances.

(i) At the edges of the layers of material and
at gullies and manholes

(ii) At the approaches to expansion joints at
bridges, viaducts or other structures

(iii) As directed by the Engineer.

306.4.6 Cleanliness and overlaying

Bituminous material shall be kept clean and
uncontaminated. The only traffic permitted to run
on bituminous material to be overlaid shall be that
engaged in laying and compacting the next course
or, where a binder course is to be sealed or surface
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dressed, that engaged on such surface treatment.
Should any bituminous material become
contaminated, the Contractor shall make it good to
the satisfaction of the Engineer, in compliance with
Clause 306.4.2

Binder course material shall not remain uncovered
by either the wearing course or surface treatment,
whichever is specified in the Contract, for more
than three consecutive days after being laid. The
engineer may extend this period, by the minimum
amount of time necessary, because of weather
conditions or of for any other reason.

306.4.7 Rolling

Bituminous materials shall be laid and compacted
in layers which enable the specified thickness,
surface level, regularity requirements and
compaction to be achieved.

Compaction of bituminous materials shall
commence as soon as possible after laying.
Compaction shall be substantially compacted
before temperature falls below the minimum
rolling temperatures stated in the relevant part of
these Specifications. Rolling of longitudinal joints
shall be done immediately behind the paving
operations. After this, rolling shall commence at
the edges and progress towards the center
longitudinally except that on super elevated and
unidirectional cambered portions, it shall progress
from the lower to the upper edge parallel to the
centerline of the pavement. Rolling shall continue
until all roller marks have been removed from the
surface. All deficiencies in the surface after laying
shall be made good by the attendants behind the
paver, before initial rolling is commenced. The
initial or breakdown rolling shall be done with 80-
100 kN dead weight smooth-wheeled rollers. The
intermediate rolling shall be done with 80-100 kN
dead weight or vibratory roller with a pneumatic
tire roller of 120 to 150 kN weight having nine
wheels, with a tire pressure of at least 600kN/m?.
The finish rolling shall be done with 60 to 80 kN
smooth wheeled tandem rollers.
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Where compaction is to be determined by density
of cores, the requirements to prove the
performance of rollers shall apply in order to
demonstrate that the specified density can be
achieved. In such cases the Contractor shall
nominate the plant, and the method by which he
intends to achieve the specified level of
compaction and finish at temperatures above the
minimum specified rolling temperature. Laying
trials shall then demonstrate the acceptability of
the plan and method used.

Bituminous materials shall be rolled in a
longitudinal direction, with the driven rolls nearest
the paver. The roller shall first compact material
adjacent to joints and then work from the lower to
the upper side of the layer, overlapping on
successive passes by at least one-third of the width
of the rear roll or, in the case of pneumatic-tire
roller, at least the nominal width of 300mm.

In portions with super-elevated and unidirectional
camber, after the edge has been rolled, the roller
shall progress from the lower to the upper edge.
Roller should move at a speed of not more than 5
km per hour. The roller shall not be permitted to
stand on pavement which has not been fully
compacted, and necessary precautions shall be
taken to prevent dropping of oil, grease, petrol or
other foreign matter on the pavement either when
the rollers are operating or standing. The wheels of
rollers shall be kept moist with water, and spray
system provided with the machine shall be in good
working order, to prevent the mixture from
adhering to the wheels. Only sufficient moisture to
prevent adhesion between the wheels rollers and
the mixture should be used. Surplus water shall
not be allowed to stand on the partially compacted
pavement.

306.5 Opening to Traffic

The newly laid surface shall not be open to traffic
for at least 24 hours after laying and the
completion of compaction, without the express
approval of the Engineer in writing.
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306.6 Method of Measurement

Asphalt concrete shall be measured as finished
work either in cubic meters, tons or by the square
meter at a specified thickness as detailed on the
Contract drawings, or documents, or as directed by
the Engineer.

306 (1) Asphalt Concrete, base course
cum or ton or sgm

306 (2) Asphalt Concrete, surface course
cum or ton or sgm

306.7 Rates
The contract unit rate for asphalt concrete shall be
payment in full for carrying out the all required
operations as

specified including  full

compensation for, but not necessarily limited to;

(i) Making arrangements for traffic;

(ii) Preparation of the surface to receive the
material;

(iii) Providing all materials to be incorporated

in the work including arrangement for
stock yards, all royalties, fees, rents where
necessary and all leads and lifts;
(iv) Mixing,  transporting, laying  and
compacting the mix, as specified;

(v) All  labors, tools, equipment, plant
including installation of hot mix plant,
power supply units and all machinery,
incidental to complete the work;

(vi) Carrying out the work in part widths of the
road where directed;

(vii) Carrying out all tests for control of quality;
and

(viii)  The rate shall cover the provision of
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bitumen at the rate specified in the
contract, width the provision that the
variation in actual percentage of bitumen
used will be assessed and the payment
adjusted accordingly;

(ix) The rates for premixed material are to
include for all wastage in cutting of joints,
etc.

(x) The rates are to include for all necessary
testing mix design, transporting and
testing of samples, and cores. If there is
not a project specific laboratory, the
Contractor must arrange to carry out all
necessary testing at an outside laboratory,
approved by the Engineer, and all costs
incurred are deemed to be included in the
rate quoted for the material;

(xi) The cost of all plant and laying trials as
specified to prove the mixing and laying
methods is deemed to be included in the
Contractor’s rate for the material.

307 Bituminous Work in Connection with
Maintenance and Repairs
307.1 Scope of Work
The scope and type of maintenance work to be
carried out shall be in accordance with the
provisions of the Contract or as instructed by the
Engineer.
In all instances, it will have been necessary to
identify the causes of defects in order to permit
effective repair. Where investigation work into the
causes of defects is included in the Contract, its
shall be carried out in accordance with the
appropriate provision of this Specification,
Maintenance treatments required under the
Contract or instructed by the Engineer may include
pothole and patch repair, crack sealing, fog spray,
dusting, slurry sealing, surface dressing, overlays
and specialist repairs.
The materials (particularly patching and overlay
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materials) used in maintenance operations shall be
of a standard not less than those specified for the
original construction.

Traffic control during maintenance operations shall
conform to the requirements of the Contract
Documents.

307.2 Filling Potholes and Patch Repairs

307.2.1 Scope of Work

The work shall include repair of potholes and
patching of all types of bituminous pavement.

The work shall include the removal of all failed
material, in the pavement courses and, if
necessary, below the pavement, until the root
cause of the failure is removed, the trimming of
the completes excavation to provide firm vertical
faces; the replacement of material of at least as
high a standard as that which was originally
specified for the pavement layer; the painting of
tack coat on to the sides and bases of excavations
prior to placing of any bituminous materials and
the compaction, trimming and finishing of the
surfaces of all patches to form a smooth
continuous surface, level with the surrounding
road.

307.2.2 Materials

All materials used for the pothole and patch repair
of bituminous surface and underlying layers shall
be in accordance with this Specification and shall
be of the same type as specified for the original
construction. A mix superior to the one on the
existing surface may also be used for repair work.
An emulsified bitumen/modified bitumen mix
compatible with the existing layer shall also be
considered appropriate.

The bituminous mixture used for such patch
repairs shall be in accordance with the appropriate
Clause of these Specifications, Materials to be
used for patching shall always be the same type
and standard of construction as, or better than the
material being patched at the same level of
construction. Non-bituminous material must not
be used for patching bituminous materials.
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307.2.3 Preparation of the area for potholes and
patch repair

Each pothole and patch repair area shall be
inspected and all loose material shall be removed.
The area shall be cut/trimmed either with jack
hammers or with hand tools suitable for the
purpose, such that the defective material
responsible for the failure is all removed and such
that the excavation is of regular shape.

The edges of the excavation shall be cut vertically.
The area shall be thoroughly cleaned with
compressed air or any appropriate method
approved by the Engineer to remove all dust and
loose particles. Layers below the level of the
bituminous construction shall be replaced using
material of the equivalent specification to the
original construction, which shall particularly
include the specified standards of compaction. The
area for bituminous construction shall be tacked or
primed with cutback or emulsion depending upon
whether the lower area is bituminous or granular
in nature. The sides, however, are to be painted
with hot tack coat material. The prime coat and
tack coat shall conform to Clauses 303 and 304 of
these Specifications, respectively.

307.2.4 Backfilling operation

The mixture to be used in bituminous patching
shall be either a hot mix or a cold mix in
accordance with the appropriate Clauses of these
Specifications. Mixing shall be done in a plant of
suitable capacity. The bituminous mixture shall be
placed in layers of thickness not more than 100
mm (loose) and shall be compacted in layers with
roller/plate compactor/hand roller/rammer to the
compaction standards defined in the appropriate
Clauses of these Specifications. While placing the
final layer, the mix shall be spread slightly proud of
the surface so that after rolling, the surface shall
be flush with the adjoining surface. If the area is
large, the spreading and leveling shall be done
using hand shovels and wooden straight edges.
During the process of compaction, the surface
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levels shall be checked using a 3 m straight edge.

307.2.5 Measurement for payment
Filling of potholes and patch repair shall be
measured in square meters.

307.2 (1) Filling of potholes and patch repair
cum

307.2.6 Rate

The Contract unit rate for filling of potholes and
patch repair shall be the payment for;

(i) furnishing all materials required;

(i) all works involved including excavation,
trimming, backfilling with any non-
bituminous layers required, tacking,
priming with cutback or emulsion, and
backfilling with bituminous materials;

(iii) all  labor, tools, equipment and
incidentals to complete the work in
accordance with the Specifications.

307.3 Crack Sealing Lajyo sylsyo 307.3
307.3.1 Scope of Work

Crack sealing shall consist of one or more of the

following operations as instructed under the

Contract;
(i) fog seal
(i) filling cracks with a binder, or a

combination of crusher dust and a binder

(iii) by treating the crack sealing as a patch
repair

307.3.2 Fog seal sy453,5 307.3.2
307.3.2.1 Scope of Work

Fog seal for use in maintenance work shall consist

of an application of emulsified bitumen, without

any aggregate cover for sealing fine hair-cracks or

for rejuvenating oxidized bituminous surfaces.

Areas having cracks with less than 3mm width shall
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be considered for this treatment, unless otherwise
instructed by the Engineer.

307.3.2.2 Material
Bituminous emulsion for fog seal shall be of slow
setting type complying with ASTM D977.

307.3.2.3 Application

The area to be treated with fog seal shall be
thoroughly cleaned using compressed air,
scrubbers, etc. The cracks shall be cleaned using
with a compressed air jet to remove all dirt, dust,
etc. The fog seal shall be applied at the rate of 0.5
to 1.0 liter per square meter of emulsion or as
otherwise instructed by the Engineer, using
equipment such as a pressure tank, flexible hose
and spraying bar or lance. Traffic shall be allowed
on the surface only after seal has set to a non-tacky
and firm condition so that it is not picked up by
traffic.

307.3.2.4 Method of Measurement

The fog seal work shall be measured is square
meters calculated from the dimensions of work
instructed in the Contract or by the Engineer.

307.3.2 (1) Fog seal sqgm

307.3.2.5 Rate
The Contract unit rate for application of fog seal
shall be payment in full for;

(i) supplying of fog seal material and all the
operations for applying it; and

(ii) all the labors, tools, equipment and
incidentals to complete the work in
accordance with the Specification.

307.3.3 Crack filling

307.3.3.1 Scope of Work

Crack filling shall be carried out using a binder of a
suitable viscosity, normally a slow curing bitumen
emulsion, as approved by the Engineer. For wider
cracks, in excess of an average of 3mm in width the
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application of emulsion may be preceded by an
application of crusher dust or other fine material
acceptable to the Engineer.

307.3.3.2 Materials

Bitumen for use in crack sealing shall be of a slow
curing type as instructed by the Engineer. Dust for
crack sealing, when used, shall be crusher dust or
some other suitable fine material approved by the
Engineer, passing the 4.75 mm sieve but with a
maximum 10 percent passing the 0.075 mm sieve.

307.3.3.3 Construction

If dust is to be used, it shall be placed in the cracks
before the application of binder and the cracks
filled to a level approximately 5 mm below road
surface level. The surface of the road shall be
swept clear of dust prior to the application of
binder. Binder shall be poured into the cracks,
taking care to minimize the spillage. If spillage onto
the road surfaces does occur, dust shall be applied
to the excess bitumen until it is blotted up.

307.3.3.4 Method of Measurement
Crack sealing shall be paid by the linear meter of
crack as instructed by the Engineer.

307.3.3 (1) Crack filling lin.m

307.3.3.5 Rate
The Contract unit rate for crack sealing shall be
payment in full for;

(i) supplying all necessary materials and for
the work of applying them;

(ii) all labors, tools, equipment and all
incidentals necessary to complete the
work according to the Specification.

307.4 Dusting

307.4.1 Scope of Work

Dusting shall consist of the application of crusher
dust or other fine graded material approved by the
Engineer to areas of road where bleeding of excess
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bitumen is occurring.

307.4.2 Material

Dust shall consist of crusher dust or other graded
fine material acceptable to the Engineer, and shall
generally be finer than 3.0mm with not more than
10 percent passing the 0.075mm sieve.

307.4.3 Application

Dust shall be spread by manual application to the
areas of road defined by the Engineer. Dust shall
generally be applied during the hottest part of the
day and, when so instructed by the Engineer,
surplus dust displaced by passing traffic shall be
manually swept back onto the area where further
bleeding of excess bitumen is apparent. Dust shall
be applied at a nominal rate of 2.5 kg per square
meter.

307.4.4 Method of Measurement

Dusting shall be considered to be included in the
payment for relevant works and shall not be
measured separately.

308 Control of Alignment, Level and Surface
Regularity

308.1 Scope of Work

All works performed shall conform to the lines,
grades, cross-sections, and dimensions shown on
the drawings or as directed by the Engineer,
subject to the permitted tolerances described
herein-after.

308.2 Horizontal Alignment

Horizontal alignments shall be reckoned with
respect to the center line of the carriageway as
shown on the drawings. The edges of the
carriageway as constructed shall be correct within
a tolerance of + 10 mm there from. The
corresponding tolerance for edges of the roadway
and lower layers of pavement shall be + 25 mm.

308.3 Surface Levels
The levels of the subgrade and different pavement
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courses as constructed, shall not vary from those
calculated with reference to the longitudinal and
cross-profile of the road shown on the drawings or
as directed by the Engineer beyond the tolerances
mentioned below.

Table 308-1: Tolerances in Surface Levels

1. Subgrade +20mm, -25 mm
2. Sub-base +10mm

(a) Flexible pavement -20mm

(b) Concrete pavement +6 mm
[Dry lean concrete or -10mm

Rolled concrete]

3. Base-course for flexible
pavement
(a) Bituminous course
(b) Other than
bituminous
i) Machine laid
i) Manually laid

+ 6 mm, - bmm

+10 mm, - 10mm
+15mm, -15mm

4. Wearing course for
flexible pavement
(a) Machine laid
(b) Manually laid

+6mm,-6mm
+10mm, - 10mm

5. Cement concrete +5mm. -6mm*

pavement

* This may not exceed - 8 mm at 0 - 30 cm from the
edges.

Provided, however, that the negative tolerance for
wearing course shall not be permitted in
conjunction with the positive tolerance for base
course, if the thickness of the former is thereby
reduced by more than 6 mm for flexible
pavements and 5 mm for concrete pavements. For
checking compliance with the above requirement
for subgrade, sub-base and base courses,
measurements of the surface levels shall be taken
on a grid of points placed at 6.25m longitudinally
and 3.5 m transversely. For any 10 consecutive
measurements taken longitudinally or
transversely, not more than one measurement
shall be permitted to exceed the tolerance as
above, this one measurement being not in excess
of 5 mm above the permitted tolerance. For
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checking the compliance with the above
requirement for bituminous wearing courses and
concrete pavements, measurements of the surface
levels shall be taken on a grid of points spaced at
6.25 m along the length and at 0.5 m from the
edges and at the center of the pavement. In any
length of pavement, compliance shall be deemed
to be met for the final road surface, only if the
tolerance given above is satisfied for any point on
the surface.

308.4 Surface Regularity of Pavement Courses
The longitudinal profile shall be checked with a 3
meter long straight edge/moving straight-edge as
desired by the Engineer at the middle of each
traffic lane along a line parallel to the centre line of
the road. The maximum permitted number of
surface irregularities shall be as per Table below.

Table 308-2: Maximum Permitted Number of
Surface Irregularities

Surfaces of Surfaces of laybys,
carriageways service areas and
and paved all bituminous base
shoulders courses
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the Contract.

The maximum allowable difference between the
road surface and underside of a 3 m straight-edge
when placed parallel with, or at right angles to the
center line of the road at points decided by the
Engineer shall be:
e for pavement surface (asphalt and cement
concrete) 3 mm
e for bituminous base courses
6 mm
e for granular sub-base/ base courses
8 mm
e for sub-bases under concrete pavements
10 mm

308.5 Rectification

Where the surface regularity of subgrade and the

various pavement courses fall outside the specified

tolerances, the Contractor shall be liable to rectify
these in the manner described below and to the
satisfaction of the Engineer.

(i) Subgrade: Where the surface is high, it
shall be trimmed and suitably
compacted. Where the same is low, the
deficiency shall he corrected by
scarifying the lower layer and adding
fresh material and recompacting to the
required density. The degree of
compaction and the type of material to
be wused shall conform to the
requirements of Clause 205 of these
Specifications.

(ii) Granular Sub-base: Same as at (i) above,
except that the degree of compaction
and the type of material to be used shall
conform to the requirements of Clause
301 of these Specifications.

(iii) Lime/Cement Stabilized Soil Sub-base:
For lime/cement treated materials where
the surface is high, the same shall be
suitably trimmed while taking care (hat
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the material below is not disturbed due
to this operation. However, where the
surface is low, the same shall be
corrected as described herein below.

For cement treated material, when the
time elapsed between detection of
irregularity and the lime of mixing of the
material is less than 2 hours, the surface
shall be scarified to a depth of 50 mm
supplemented with freshly mixed
materials as necessary and recompacted
to the relevant specification. When this
time is more than 2 hours, the full depth
of the layer shall be removed from the
pavement and replaced with fresh
material to Specification. This shall also
apply to lime treated material except
that the time criterion shall be 3 hours
instead of 2 hours.

(iv) Water Bound Macadam/Wet Mix
Macadam Sub-base/Base: Where the
surface is high or low, the lop 75 mm shall
be scarified, reshaped with added
material as necessary and recompacted
to the relevant specification.

(v) Bituminous Constructions: For
bituminous construction other than
wearing course, where the surface is low,
the deficiency shall be corrected by
adding fresh material over a suitable tack
coat if needed and recompacting to
specifications. Where the surface is high,
the full depth of the layer shall be
removed and replaced with fresh
material and compacted to
specifications.

For wearing course, where the surface is
high or low, the full depth of the layer
shall be removed and replaced with fresh
material and compacted to
specifications, in all cases where the
removal and replacement of a
bituminous layer is involved, the area
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treated shall not be less than 5 m in
length and not less than 3.5 m in width.

(vi) Cement concrete pavement: The

defective areas having surface irregularly
exceeding 3 mm but not greater than 6
mm may be rectified by bump cutting or
scrabbling or grinding using approved
equipment. When required by the
Engineer, areas which have been reduced
in level by the above operation(s) shall be
retextured in an approved manner either
by cutting grooves (5 mm deep) or
roughening the surface by hacking the
surface. IS high areas in excess 6 mm or
low areas in excess of 3 mm occur,
exceeding the permitted numbers and if
the Contractor cannot rectify, the slab
shall be demolished and reconstructed at
the Contractor's expense and in no case
the area removed shall be less than the
full width of the lane in which the
irregularity occurs and full length of the
slab.
If deemed necessary by the Engineer, any
section of the slab which deviates from
the specified levels and tolerances shall
be demolished and reconstructed at the
Contractor's expense.

309 Footpaths, Medians, Separators and
Islands

309.1 Scope of Work

The work shall consist of constructing the
pavement on footpaths, medians, separators and
islands at locations by cast-in-situ cement
concrete, pre-cast concrete blocks/tiles and stone
tiles as specified in the drawings or as directed by
the Engineer. The lines, levels and dimensions shall
be as per the drawings.

309.2 Materials
The pavement on footpaths, medians, separators
and islands shall be constructed with any of the
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following types indicated in the Drawings or
otherwise instructed by the Engineer:

- Cast-in-situ cement concrete

- Precast cement concrete  blocks

(interlocking blocks)

- Precast cement concrete tiles

- Natural stone tiles

- Others

(1) Cast-in-situ cement concrete
Cast-in-situ cement concrete paving shall be of
the concrete compressible strength indicated
in the Drawings and shall not be less than 24
N/mm?2.

(2) Precast cement concrete blocks (interlocking
blocks)

(a) Minimum thickness of interlocking blocks
shall be 50 mm where only pedestrian
loads are to be applied and 80 mm where
vehicle loads are to be applied.

(b) Interlocking blocks shall have flexural
strength of not less than 7.0 MPa. In case
flexural strength is not applicable, it shall
have compressive strength of not less than
32 MPa.

(c) Dimensional tolerance of interlocking
blocks shall be within £3mm (length, width
and thickness).

(d) Interlocking blocks shall be free from
scratch, crack, deformation, and other
defects.

(e) Interlocking blocks shall be produced in a
workshop equipped with a batching plant
where raw materials can be batched by
weight and the moisture content of the
mix can be controlled automatically. The
plant shall have its own laboratory to
control the quality of the products of each
shift.
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(f) The technical properties, brochures, etc. of
materials shall be submitted for approval
before orders are given to the suppliers or
manufacturers.

(3) Precast cement concrete tiles

Precast cement concrete tiles shall be of concrete
compressible strength indicated in the Drawings
and shall not be less than 21 N/mm2. The
thickness of the cement concrete tile shall not be
less than 30 mm and the size shall not be less than
300 mm x 300 mm unless otherwise indicated in
the drawings or approved by the Engineer.

(4) Natural stone tiles

Natural stone tiles shall be cut and dressed form
stone of good quality, uniform in texture, free from
defects and at least equal to a sample submitted
by the Contractor and approved by the Engineer.
The thickness of the natural stone tile shall not be
less than 25 mm and the size shall not be less than
300 mm x 300 mm unless otherwise indicated in
the drawings or approved by the Engineer.

309.2.1 Bedding Sand
The sand for bedding shall be concrete sand, which
shall be clean, dry and of moisture content
approximately 4 - 8%.

309.2.2 Filler Sand
Filler sand shall be finer than 1.18 mm and shall
contain approximately 10% silt material.

309.3 Construction Requirements

309.3.1 Drainage pipes below the footpath
originating from the curbs shall be first
laid in the required slope and
connected to the drains/sumps/storm
water drain/drainage chutes as per
provisions of the drawings, or as
specified.

309.3.2 Portion on back side of curbs shall be
filled and compacted with granular
sub-base material as per Clause 301 of

4iuy &y 309.2.1

s &y 309.2.2

yles I /oladsle aloyg e 309.3
olsad 8o 5 gl /3L sl el
dds 4o Golho L8 ol gy o lay )
sl hwe S Sy ek Ly Olekdse g Le
dogw A al Wbl ol 0l y ol ua

(00,5 Hlast)

e Do Lo woly Le il ode Gawd
o) Soix S Olasde 301 W 4y Gollas
a5 s sy LSy ol S alie 4 (W
L0058

167 | Section 3



Section 3: Road Works General Technical Specification

the Specifications in  specified
thickness.

309.3.3 The base shall be prepared and
finished to the required lines, levels
and dimensions considering the cross
fall for surface drainage as indicated in
the drawings.

Over the prepared base, pre-cast
concrete blocks/tiles/natural stone slabs
and/or cast-in-situ slab shall be set/laid
as described below.

(1) Cast-in-situ cement concrete

The thickness of cement concrete
pavement for footpaths, medians,
separators and islands shall be as
indicated in the Drawings or as
directed by the Engineer and shall
not be less than 70 mm. Concrete
shall be cast on the prepared base in
panels of specified size in a staggered
manner. Construction joints shall be
provided as per Section 4 “Concrete
Works” of the Specifications.
Contraction joints shall be provided
to form a groove in the top of slab by
sawing or placing a form at spacing
not greater than 3m. The depth of
the groove for contraction joints
shall be approximately one-fourth of
the slab thickness.

Expansion joints shall be provided at
spacing of not greater than 30mm.

(2) Precast cement concrete blocks
(interlocking blocks)
The Interlocking blocks shall be set
on a bedding layer of cement-sand
mortar (1:3) or sand with average
thickness specified in the Drawings
on prepared base in such a way that
there is no rocking. The gaps
between the blocks shall be normally
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2 mm to 4 mm to accommodate
insertion of filler sand. Damaged
blocks shall be rejected and removed
from the site.

For several weeks or as directed by
the Engineer after the interlocking
blocks road is opened to traffic,
maintenance is required by refilling
the spaces between interlocking
blocks with filler sand. Ideally,
refilling sand shall be continued
before interlocking of interlocking
blocks takes place.

(3) Precast cement concrete tiles and
natural stone tiles
The tiles shall be set on a layer of
cement-sand mortar (1:3), with a
thickness indicated in the Drawings
and not less than 30mm, laid on
prepared base in such way that there
is no rocking. The gaps between the
tiles shall not be normally 2 mm to 4
mm and shall be filled with cement-
sand mortar (1:3).

309.4 Method of Measurement

Pavement on footpaths, medians, separators and
islands shall be measured in square meters
between inside of curbs.

309 (1) Cast-in-situ cement concrete pavement
sgm

309 (2)a Interlocking pavement(t=60mm)footpath
sgm

309 (2)b Interlocking pavement(t=80mm)footpath
sgm

309 (3) Precast cement concrete tile pavement
sgqm

309 (4) Natural stone tile pavement
sgm

309 (5) Bedding Sand for footpath
cum

309.5 Rates

SIS o)l a3l gigy 309.4
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Contract unit rates shall be inclusive of full
compensation of all labors, materials, tools,
equipment and incidentals to construction of
footpaths including sub-base course, base course
and cement-sand mortar or sand bed. Cost of
providing pipes and arrangements for their
discharge into appropriate drainage channels shall
be incidental to the construction of footpaths.

310 Concrete Curbs and Surface Gutters

310.1 Scope of Work

This work shall consist of constructing cement
concrete curbs and surface gutters in the central
median and/or along the footpaths or separators
in conformity with the lines, levels and dimensions
as specified in the drawings.

310.2 Materials

Curbs and surface gutters shall be provided in
cement concrete of compressive strength
specified in the Drawings but shall not be less than
24 N/mm? in accordance with Section 4 of these
Specifications.

310.3 Type of Construction

Curbs and/ surface gutters can be of either cast-in-
situ construction or pre-cast concrete blocks when
accepted by the Engineer.

310.4 Construction Requirements

310.4.1 Foundation

Excavation shall be made to the required depth
and the base upon which the curb and/or surface
gutter is to be set shall be leveled and compacted
to a firm and even surface and slightly watered to
make it damp. All soft and unsuitable material shall
be removed and replaced with suitable material.
Curbs shall be laid on firm cast-in-situ cement
concrete foundation of C20 grade or on extended
width of pavement as shown on the Drawings. The
foundation shall have at least a projection of 50
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mm beyond the curb stone. Bed course material
shall be placed and compacted to form a bed of the
required thickness when shown in the Drawings.
Forms shall conform to the requirements set forth
in Section 4 “Concrete Works”.

310.4.2 In case of cast-in-situ concrete curves

Forms to hold the concrete shall be built and set-
in-place as described in Section 4 “Concrete
Works”. Forms for at least 50 m of curb and/or
gutter shall be in-place and checked for alignment
and grade before concrete is placed. Curbs and/or
gutters constructed on curves shall have forms of
either wood or metal and they shall be accurately
shaped to the curvature shown in the Drawings.
Mixing, placing, curing and finishing of concrete
shall conform to the requirements in Section 4
“Concrete  Works” as modified by the
requirements below.

The top of the concrete shall be finished to a
smooth and even surface and the edges rounded
to the radii shown in the Drawings. Before the
concrete is given the final finishing, the surface of
the gutter shall be tested with a 3-m straight-edge
and any irregularity of more than 10mm in 3m
shall be rectified.

The curb and/or gutter shall be constructed in
uniform sections of not more than 50 m in length
except where shorter sections are required to
coincide with the location of weakened planes or
contraction joints of the concrete pavement, or for
closures, but no section shall be less than 2m long.
After laying the curbs and just prior to hardening
of the concrete, saw cut grooves shall be provided
at 5 m intervals or as specified by the Engineer.
Expansion joints shall be formed at intervals
shown in the Drawings or as approved by the
Engineer. Where a curb is placed next to a concrete
pavement, expansion joints in the curb shall be
located opposite expansion joints in the
pavement. Preformed sponge rubber and cork
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expansion joint fillers conforming to the
requirements of AASHTO M 153 or other
equivalent international standard approved by the
Engineer may be used.

The form shall be removed within 24 hours after
the concrete has been placed. Minor defects shall
be repaired with mortar containing one part of
cement and two parts of fine aggregate. Plastering
shall not be permitted and all rejected portions
shall be removed and replaced at the Contractor’s
expense. The exposed surface shall be finished
while the concrete is still fresh by rubbing the
surfaces with wetted soft brick or wood until they
are smooth. The surfaces shall be wetted
thoroughly, either by dipping the brick or wood in
water, or by throwing water on the surfaces with a
brush. After the concrete has been rubbed smooth
using water, it shall then be rubbed with a thin
grout containing one part of cement and one part
of fine aggregate. Rubbing with grout shall
continue until uniform color is produced.

310.4.3 In case of pre-cast concrete curves

Pre-cast concrete curbs shall be produced using
moulds assuring the dimensions shown in the
Drawings in a workshop having sufficient capacity
for production, curing, testing and storage and
transported to site. Care shall be taken not to
damage the curbs during handling and
transporting. Damaged curbs shall be rejected
when found at site and shall be disposed by the
Contractor at his own cost.

Pre-cast concrete curbs shall be laid firmly on the
foundation with mortar containing one part of
cement and two parts of fine aggregate, and
accurately along the horizontal and vertical
alignment shown in the Drawings.

Vertical and horizontal tolerances with respect to
true line and level shall be £3 mm.

310.5 Method of Measurement
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The length of curb and/or gutter shall be the
number of linear meters of curb and/or surface
gutter of the required dimensions shown in the
Drawings measured along its front face in-place,
completed and accepted. No deductions shall be
made for flattering of curbs at entrances and no
additional allowances shall be made for curbs
and/or gutters constructed on curves.

310 (1)a Concrete Curb(Type A,B,C) lin.m
310 (1)b Concrete Curb(Type D) lin.m
310 (2) Concrete Surface Gutter lin.m

310.6 Rates

The Contract unit rate for the curbs and/or surface
gutter shall constitute full compensation for
furnishing and placing all materials, labors,
equipment, tools and any incidentals necessary to
complete the work including excavation, bedding,
finishing, etc.

311 Guide Stone

311.1 Scope of Work

The work for guide stone to be provided at the
outer edge of the footpaths consists of granular
foundation, bedding mortar and precast concrete
guide stone as shown in the Drawings. The guide
stones shall be of precast concrete and furnished
and installed in accordance with this Specification
at the locations, and in conformity with the sizes,
dimensions and details shown in the Drawings, or
as instructed by the Engineer.

311.2 Materials

Concrete shall be the class designated in the
Drawings and shall be composed of materials
conforming to the requirements in Section 4
“Concrete Works”.

311.3 Construction Requirements
Construction or fabrication and installation of
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guide stones shall be as shown in the Drawings or
in the Specification. Guide stones shall be set
accurately at the required location and elevation
and in such manner as to insure its being held
firmly in place. The work shall conform to the
requirements in Section 4 “Concrete Works”. In
constructing pre-cast guide stone, the forms shall
not be removed until after the concrete has
hardened. Guide stones that are warped shall be
rejected. The exposed surface of the finished guide
stone shall be uniform, of even texture and shall be
free from holes, cracks and chipped edges. The
pre-cast concrete shall not be transported to the
work until the concrete has been cured.

311.4 Method of Measurement

The quantities to be paid for the guide stones shall
be the actual length furnished, placed and
accepted measured in linear meter from the
Drawings.

311 (1) Guide Stone lin.m

311.5 Rates

The Contract unit rate shall constitute full
compensation for furnishing and placing all
materials, including all labor, equipment, tools and
incidentals necessary to complete the work
including earthworks, bedding, fabrication and
installation.

312 Road Marking

312.1 Scope of Work

This work shall consist of furnishing and applying
Type A and Type B painted road markings on the
finished paved area in accordance with these
Specifications, at the locations and of the
dimensions shown on the Drawings, or as directed
by the Engineer.

The markings Type A shall be used mainly for
permanent works and Type B shall be used mainly

OLas e 4ddsd o 4l 4 Golhe 1l
bl (Bw) olasae ool Lo oad 00l
GuarBen y0 Gwyd Hehy Wl Lade) S
45 adgpb 4o g ol w3 g ladyl g
ol cuad pSxe yehy 4S5 pagd Gaabo
4 g ol L Ll LS Luslo
00 LS adnlhe Meio) o SOLS Haal”
codd Gy Jod 1 sledey Sw o lacl
A N - I R e e e
1S sledny Siw . ubly oud Gbw o ySSLS
Sy by waly s (S sw) (xS
Ll Ly S e ghe L2058
Ll g 4idlo 1y Gle ably 5 ol giSs
sla oS g o)y cbe 2lysw 31 sole
odd SGoy Jad H1 aosSoLlS L udbly o
SOl dd b (Leda)y  Sw)
JLG T sl 4 0ah (p)Y) ool 4o

e

SIS o)l a3l gigy 311.4
Sad sl oy Laday &bw ol s 4S5, | i
s oodb oS codb daes oadly Jsb Ly
CubLs e 4diS §1 s 5o 4 o Jaad

¢- 311.5
S 3l eSSy woly dToyl p 8 usly 8 2y
¢3lge plad Sy 9 S sl S
Gogpe Olixdo 5 cobiwl cdolwy ¢ SHLS
S g si S Jold H LS JoasS sl oo
bl o g LS ) bwp s syl oo

Syw oy SSHylo 312
0)e> 312.1

174 | Section 3



Section 3: Road Works General Technical Specification

for semi-permanent works at the boundaries
between contract sections.

312.2 Materials o1 g0 312.2
(1) Class A material shall be white thermoplastic

material incorporating glass beads and

conforming to AASHTO M 249 or equivalent.

(2) Class B material shall be white ready-mixed
traffic paint conforming to AASHTO M 248 or
equivalent.

(3) Glass beads applied to the surface of both
Class A and Class B material shall conform to
AASHTO M 247 (Type 2) or equivalent.

312.3 Construction Requirements Oleisle oloygme 312.3
(1) Existing lines and markings to be removed will

be designated by the Engineer and shall be

removed by grit-blasting or other approved

method causing minimum damage to the road

surface.

(2) The surface area to be marked shall be clean,
dry and free from loose particles. Setting out
and location of all markings shall be approved
by the Engineer before work begins. Except
where approved by the Engineer, all marks
shall be laid by self propelled machines
equipped with cut-off valves and nozzles
capable of forming clean and sharp edged
lines and markings, of the specified thickness.

(3) Type A material shall be laid by spray or screed
to the dimensions shown on the Drawings and
agreed by the Engineer. The finished thickness
of the material shall be a minimum 1.5 mm for
spray application and 3 mm for screed
application, both exclusive of the glass beads
described in (e) below. Preparation and
application of the material shall be in
accordance  with  the  manufacturer's
instructions or as agreed by the Engineer. On
concrete surfaces the Contractor shall first
apply a tack coat of a type compatible with the
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thermoplastic material.

(4) Type B material shall be laid by spray type
machine equipped with a mechanical agitator.
Each nozzle shall be equipped with suitable
guide lines consisting of metallic shrouds or air
blasts, and with a satisfactory cut-off valve
capable of applying broken or skip lines
automatically. Spread rate shall be not less
than 40 liters/100 m?. In areas where machine
laying is impossible, the Engineer may give
approval to brush application.

(5) Glass beads shall be applied to the surface of
Type A and Type B markings immediately after
they have been laid. Unless otherwise
approved by the Engineer, all glass beads shall
be applied by pressure or spray application at
a rate not less than 450 gr/m?2.

(6) All road markings shall be protected from
traffic as instructed by the Engineer. All
markings shall present a clean cut, uniform
and workmanlike appearance and the surface
shall be free from streaks and cracks. All
markings which do not have a uniform
satisfactory appearance by day and night shall
be corrected by the Contractor at his own
expense.

312.4 Method of Measurement S4S o)l ull ey 312.4
The quantity to be paid for removal of existing
markings will be the net length of the markings in
linear meters of marking designated by the
Engineer for removal and removed to his
satisfaction.

The quantities of road marking to be paid for will
be the net length of the markings in linear meters
of the relevant material applied to the surface,
completed and accepted in accordance with the
Drawings, these Specifications, or as directed by
the Engineer.

The net length of the markings shall be measured
as equivalent to 100mm wide straight line.
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311 (1) Road Marking Type A (thermoplastic)

W=100mm m
311 (2) Road Marking Type B (ready-mixed traffic
paint) W=100mm m

312.5 Rates

The Contract unit rate shall constitute full
compensation for furnishing and placing all
materials, including all labors, equipment, tools
and incidentals necessary to complete the work in
accordance with the Specification.

313 Traffic Signs

313.1 Scope of Work

All signs shall be manufactured in accordance with
the Specification issued by the relevant authority
of Afghanistan or as shown on the drawings. In the
absence of any details or for any missing details,
the signs shall be provided as directed by the
relevant authority and accepted by the Engineer.
The signs shall be either reflectorized or non-
reflectorized as shown on the drawings or as
directed by the Engineer. When they are of
reflectorized type, they shall be of retro-
reflectorized type and made of encapsulated lens
type reflective sheeting vide Clause 313.3, fixed
over aluminum sheeting as per these
Specifications.

In general cautionary and mandatory signs shall be
fabricated through process of screen printing. In
regard to informatory signs with inscriptions,
either the message could be printed over the
reflective sheeting, or cut letters of non-reflective
black sheeting used for the purpose which must be
bounded well on the base sheeting as approved by
the Engineer.

Traffic control signs, unless illuminated, shall be
retro-reflective to show the same shape and
similar color both day and night.

313.2 Materials

The various materials and fabrication of the traffic

signs shall conform to the following requirements:

(1) Concrete: Concrete shall be of the grade
shown on the Contract drawings or otherwise

£ 312.5

GSadl 33 pyte 313
&liogae 312.1

ol 4o 313.2
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as directed by the Engineer.

(2) Reinforcing steel: Reinforcing steel shall
conform to the requirement of Item 402 of this
specification unless otherwise shown on the
drawings or directed by the Engineer.

(3) Bolts, nuts, washers: Bolts, nuts and washers
shall conform to relevant international codes
and standards approved by the Engineer.

(4) Plates and supports: Plates and support
sections for the sign posts shall conform to
relevant international codes and standards
approved by the Engineer.

(5) Aluminum: Aluminum sheets used for sign
boards shall be of smooth, hard and corrosion
resistant aluminum alloy conforming to ASTM
B 209 “Standard Specification for Aluminum
and Aluminum-Alloy Sheet and Plate” or other
relevant international codes and standards
approved by the Engineer.

Signs with a maximum side dimension not
exceeding 600 mm shall not be less than 1.5 mm
thick. All others shall be at least 2 mm thick. The
thickness of the sheet shall be related to the size
of the sign and its support and shall that it does not
bend or deform under the prevailing wind and
other loads.

313.3 Traffic Signs Having retro-reflective
Sheeting

313.3.1 General requirements

The retro-reflective sheeting used on the sign shall
consist of the white or colored sheeting having a
smooth outer surface which has the property of
retro-reflection over its entire surface. It shall be
weather-resistant and show color fastness. It shall
be new and unused and shall show no evidence of
cracking, scaling, pitting, blistering, edge lifting or
curling and shall have negligible shrinkage or
expansion. A certificate of having tested the
sheeting for these properties in an unprotected

Cuw 48 Sadl S e g1 > 313.3
210 sldnd wlS=il
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outdoor exposure facing the sun for two years and
its having passed these tests shall be obtained
from a reputed laboratory, by the manufacturer of
the sheeting. The reflective sheeting shall conform
to AASHTO M 268.

313.3.2 Retro-reflective sheeting

Retro-reflective sheeting shall be of encapsulated
microscopic glass bead lens type specified as Type
A in AASHTO M 268, consisting of spherical glass
lens, elements adhered to a synthetic resin and
encapsulated by a flexible, transparent water-
proof plastic having a smooth surface. The retro-
reflective surface after cleaning with soap and
water and in dry condition shall have the minimum
co-efficient of retro-reflection (determined in
accordance with ASTM Standard E: 810) as
indicated in Table below.

Table 313-1: Minimum Coefficient of Retro-
reflection (RA) for Type A Sheeting (Candelas per
Lux per Square Meter, cd/lux/m2) (AASHTO M

268)
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0.2 -4 240 | 180 | 90 35 25 12 7.5

0.2 | +30 | 120 | 90 45 20 12 6.0 | 3.5

0.5 -4 95 70 35 15 95 | 45 | 3.0

0.5 | 430 | 65 50 20 7.0 | 45 | 25 1.5

1.0 -4 4.5 3.5 18 | 0.7 | 05 | 03 | 0.2

10 (| +30 | 25 | 20| 10 | 05 | 03 | 0.2 | 01

When tested in accordance with ASTM E 810, the
average coefficient of retro-reflection (RA) for a set
of three samples taken from the same roll must not
vary more than 20 percent between RA measured
at 0, 45, 90 and 120 degrees of rotation in order to
be considered rotationally insensitive. The test
shall be conducted at an observation angle of 0.5
degrees and an entrance angle of -4.0 degrees.
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313.3.3 Messages/borders

The messages (legends, letters, numerals etc.) and
borders shall either be screen-printed or of cut-
outs. Screen-printing shall be processed and
finished with materials and in a manner specified
by the sheeting manufacturer. Cut-outs shall be of
materials as specified by the sheeting
manufacturer and shall be bonded with the
sheeting in the manner specified by the
manufacturer.

For screen-printed transparent colored areas on
white sheeting, the co-efficient of retro-reflection
shall not be less than 50 per cent of the values of
corresponding color in Tables 313-1, as applicable.
Cut-out messages and borders, wherever used,
shall be made out of retro-reflective sheeting (as
per Clause 313.3.2 or 313.3.3 as applicable),
except those in black which shall be of non-
reflective sheeting.

313.3.4 Color

The Colors shall be durable and uniform in
acceptable hue when viewed in day light or under
normal headlights at night.

313.3.5 Adhesives

The sheeting shall either have a pressure-sensitive
adhesive of the aggressive-tack type requiring no
heat, solvent or other preparation for adhesion to
a smooth clean surface, or a tack free adhesive
activated by heat, applied in a heat-vacuum
applicator, in a manner recommended by the
sheeting manufacturer. The adhesive shall be
protected by an easily removable liner (removable
by peeling without soaking in water or other
solvent) and shall be suitable for the type of
material of the base plate used for the sign. The
adhesive shall form the sign base in one piece by
use of sharp instrument. In case of pressure-
sensitive adhesive sheeting, the sheeting shall be
applied in accordance with the manufacturer’s
specifications. Sheeting with adhesives requiring
use of solvents or other preparation for adhesive
shall be applied strictly in accordance with the
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manufacturer’s instructions.

313.3.6 Refurbishment

Where existing signs are specified for
refurbishment, the sheeting shall have a semi-rigid
aluminum backing pre-coated with aggressive-tack
type pressure sensitive adhesive. The adhesive
shall be suitable for the type of material used for
the sign and should thoroughly bond with that
material.

313.3.7 Fabrication

Surface to be reflectorized shall be effectively
prepared to receive the retro-reflective sheeting.
The aluminum sheeting shall be de-greased either
by acid or hot alkaline etching and all scale/dust
removed to obtain a smooth plain surface before
the application of retro-reflective sheeting. If the
surface is rough, approved surface primer may be
used. After cleaning, metal shall not be handled,
except by suitable device or clean canvas gloves,
between all cleaning and preparation operation
and application of reflective sheeting/primer.
There shall be no opportunity for metal to come in
contact with grease, oil or other contaminants
prior to the application of retro-reflective
sheeting.

Complete sheets of the material shall be used on
the signs except where it is unavoidable; at splices,
sheeting with pressure sensitive adhesives shall be
overlapped not less than 5 mm. Sheeting with
heat-activated adhesives may be spliced with an
overlap not less than 5 mm or butted with a gap
not proposed, only butt jointing shall be used. The
material shall cover the sign surface evenly and
shall be free from twists, cracks and folds. Cut-outs
to produce legends and borders shall be bonded
with the sheeting in the manner specified by the
manufacturer.

313.3.8 Warranty and durability

The Contractor shall obtain from the manufacturer
a seven-year warranty for satisfactory field
performance including stipulated retro-reflectance
of the retro-reflective sheeting of engineering
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grade and submit the same to the Engineer. In
addition, a seven year and a five year warranty for
satisfactory in-field performance of the finished
sign with retro-reflective sheeting of high intensity
grade and engineering grade respectively, inclusive
of the screen printed or cut out letters/legends
and their bonding to the retro-reflective sheeting
shall be obtained from the Contractor/supplier
and passed on to the Engineer. The
Contractor/supplier shall also furnish a
certification that the signs and materials supplied
against the assigned work meets all the stipulated
requirements and carry the stipulated warranty.

313.4 Installation e 313.4
Sign posts, their foundations and sign mountings
shall be so constructed as to hold these in a proper
and permanent position against the normal storm
wind loads or displacement by vandalism.
Normally, signs with an area up to 0.9 sq.m shall be
mounted on a single post, and for greater area two
or more supports shall be provided. Sign supports
may be of mild steel, reinforced concrete or
galvanized iron (G.l.). Post-end(s) shall be firmly
fixed to the ground by means of properly designed
foundation. The work of foundation shall conform
to relevant Specifications as specified.

All components of signs and supports, other than
the reflective portion and G.I. posts shall be
thoroughly descaled, cleaned, primed and painted
with two coats of epoxy paint. Any part of mild
steel (M.S.) post below ground shall be painted
with three coats of red lead paint.

The signs shall be fixed to the posts by bolts and
nuts, fastener, or welding in the case of steel posts
and by bolts and washers of suitable size in the
case of reinforced concrete or G.I. posts. After the
nuts have been tightened, the tails of the bolts
shall be furred over with a hammer to prevent
removal.

313.5 Method of Measurement saaS o)l WSl gy 313.5
The measurement of standard cautionary,
mandatory and information signs shall be in
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number of signs supplied and fixed, while for
direction and place identification signs, these shall
be measured by area in square meters.

313 (1) Traffic signs nos.

313.6 Rates z»= 313.6
The Contract unit rate shall be payment in full for

the cost of making the road sign, including all

materials, paintings, foundations, installation at

site, and all other incidentals to complete the work

in accordance with the Specifications.

314 Traffic Signals

314.1 General

314.1.1 Scope of Work

The work shall include supply and installation of
traffic signals system including signals poles,
controllers, lamps, foundations, signal heads,
underground cables, wiring, etc.,, and all
equipment required for completion and operation
of traffic signals system.

314.1.2 Standard and Codes

The traffic equipment furnished and installed shall
meet the requirements of the internationally known
standards or equivalent. Specific standards and codes
used as a guide for the design are as follows:
AASHTO American Association of State

Highway and Transportation Officials

(USA).

ASTM American Society for Testing
Materials (USA).

BSS British Standard Specifications (UK).

CEE International Commission on Rules
for the Approval of Electrical
Equipment.

IEC International Electromechanical
Commission.

IMSA International Municipal Signal
Association.

IPCEA Insulated Power Cable Engineers
Association (USA).

ITE Institute of Transportation Engineers.

NEMA National Electrical Manufacturers
Association (USA).

UL Underwriters Laboratories, Inc.
(USA).

MUTCD Manual on Uniform Traffic Control
Devices
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ATCDC Afghan Traffic Control Devices Code

314.1.3 Shop Drawings

The Contractor shall prepare and submit shop
drawings to the Engineer for approval of the
complete traffic system for each intersection. In
addition to shop drawings, the Contractor shall
submit all related details and data for the
furnishing and installing of the complete traffic
system as described herein and as directed by the
Engineer. It is the intent that the complete
submission will fully and clearly indicate all
components, details, arrangements, program,
schedule and all related data for the initial and
final, fully operational, traffic system. Further, the
submission shall reflect the planning for future
development of the state-of-the-art for traffic
system.

314.2 Signal Controllers
314.2.1 Description

This section describes the operational, mechanical
and constructional requirements for traffic signal
controllers.

314.2.2 Definitions

For the purpose of this specification the following
definitions shall apply:

a) Cyclic Operation:
A control scheme in which the stages are given in
a fixed order.

b) Demand:
A request for the appearance of a phase which has
not right of way when the request is made.

c) Inter Green Period:
The period of time between the finish of one
phase and the start of the next phase to appear.
The start and finish points of each type of phase
are defined as follows:

Type of

Start point Finish point
phase P P
End of maximum
. Start of green i
Vehicle . or fixed green
period .
period
Start of stead
. 4 End of steady
Pedestrian green man .
. green man period
period

184 | Section 3



Section 3: Road Works General Technical Specification

d) Maximum (or Fixed) Green Period:

The time that a green signal can continue after
demand has been made by traffic on another
phase.

€) Minimum Green Period:

The duration of a green signal following the
extinction of a red signal during which no change
of signal lights can occur.

f) Offset:

The difference in time between the start of stage
1 at a nominated signal controller and the start of
stage 1 at another signal controller in the same
linked group of controllers. The offset for the
nominated controller is defined as zero. The offset
for all other controllers in the linked group is the
time, in seconds, of the start of stage 1 at those
controllers after the start of stage 1 at the
nominated controller.

g) Phase:

Any movement or combination of movements that
are always signalled to proceed simultaneously
and receive the same indications. Two or more
phases may overlap in time. A phase is usually
considered as commencing at the start of the
green display and ending at the start of the amber
display to the traffic streams for the phase in
question. A series of phases is usually arranged in
a predetermined order but some phases may be
omitted if not demanded and if it is safe to do so.

h) Stage:

A condition of the signal lights which permits a
particular movement of traffic.

Any time period during which the movement
pattern remains unchanged. A stage is usually
determined from the start of an amber period and
always ends at the start of the following stage.
Stages usually, but not always, contain a green
period. They are arranged to follow each other in
a predetermined order, but stages can be omitted,
if not demanded to reduce needless delay.

i) Stage Demand:
A call from a vehicle detector, or pedestrian push

button for a particular movement to be served.

j) Stage Extension:
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A call from a vehicle detector to extend for a
predetermined time period, a green period
currently being served.

k) Signal (or Timing) Plan:

The sequence of stages, and their duration and the
mode of operation that governs the operation of a
controller at a selected time. In linked systems, the
plan also defines the offsets.

314.2.3 Standards

Operating facilities, timing ranges and other
features described in these specifications
represent the minimum standards with which
traffic signal controllers shall comply and the
Contractor shall state to which international
standards the equipment has been designed.

314.2.4 Controllers
314.2.4.1 Controller Types

Controllers are required for both junction signals
and for pedestrian crossings and all controllers
shall employ microprocessor technology.

314.2.4.2 Junction Signal Controllers

The operational requirements described herein
are expressed in terms of stages and signal phases
for the sake of clarity. It is not the intention to
exclude controllers designed on a different basis
(e.g. those which step through a discrete number
of steps in each cycle, and switch signal groups at
programmable points in the cycle), provided the
required signal aspect sequences are obtained, the
basic timing intervals specified are timed, and the
specified flexibility is obtained.

The vehicle signal aspect sequence shall be Red,
Green, Amber, Red.

The pedestrian aspect shall be Red man, Green
man, Flashing Green man, Red man.

Controllers shall be capable of operation in any of
the following modes:

e Automatic: This is the normal mode of
operation. When in this mode the controller shall
operate automatically, with stages following each
other cyclically in accordance with the operational
requirements specified herein.

¢ Manual: In this mode the controller shall move
from stage to stage under the control of manual
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stage selection push-buttons provided on the
police panel, subject to not violating any minimum
green period or prohibited stage to stage move.

¢ Flashing Amber: In this mode all amber aspects
shall flash at a rate between 55 and 65 flashes per
minute with approximately equal on and off
intervals. This mode shall normally be introduced
by the following sequence:

- The running stage terminated by a steady amber
leaving signal (subject to the expiry of the
minimum green period);

- All amber aspects shall flash and all other vehicle
and pedestrian signal indications shall be
extinguished.
The flashing mode shall be cancelled by the switch
on sequence.

Controllers shall be capable of multi-plan
operation, and of operating in a linked system.
All controllers shall be equipped as specified here
in and shall be capable of expansion by the
addition of at least two stages and two phases on
site at future date.

Pedestrian phases shall be capable of running
either concurrently with vehicular phases or
separately.

The following timing 5-15 seconds in 1-

intervals and ranges shall be second steps

provided for each phase:
Minimum Green
Maximum (or fixed) green
(vehicle phases)

Steady green (pedestrian
phase)
Amber

Intergreen (minimum value)

preset.

10-90 seconds in
steps of not more
than 2 seconds,

adjustable.
5-20 seconds in 1-
second steps
adjustable.
3 seconds
unalterable

0-12 seconds in 1
second steps, pre-
set.

It shall be possible to set different intergreen
periods for each possible phase / phase change. It
shall be possible to extend an intergreen period
under certain conditions when specified.
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Pre-set and unalterable timings shall not vary
between different plans. Facilities for different
adjustable timings in different plans shall be
provided where specified.

It shall be possible to allocate available phases to
the stages in any combination subject to the
method of control, traffic requirements and safety
consideration. A phase may be defined as:

Fixed time. A fixed phase is a phase which is not
dependent on detector or push-button operation.
Fixed time phases will therefore appear at least
once in a cycle (if required by the plan in
operation) and will operate for a fixed period.
These phases may be considered to have a
continuously stored permanent demand.

Signal changes shall normally operate in a
predetermined cyclic order. When operating
under manual mode, stages shall appear as called,
subject to any constraints imposed. Facilities shall
be provided for imposing constraints on stage to
stage movements. These shall include prohibition
of certain stage changes, and the automatic calling
of stages to precede or follow certain stages.

Each controller shall be equipped to provide at
least six timing plans. Each timing plan shall define
the maximum green periods for each stage, the
stage sequence and also the mode in which each
stage shall operate. Plans for linked controllers
shall also define offsets. One plan shall be
designated as a “fall back’ plan. The signal timings
defined for this plan shall be used when the
controller is operating in the isolated mode.
Flashing amber shall be regarded as a plan
additional to the specified changes of plan. It shall
be possible to vary the stage sequence and to
introduce or omit selected stages in different
plans. It shall be possible to programme a plan
change:
a) On every day of the week.
b) On every day, Saturday to Sunday.
c) On every day, Monday to Thursday.
d) On Friday only.
The number of programmable plan changes in
a week shall not be less than 24.
Plans shall be changed automatically at times
of the week defined by:
a) Day of week.
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b) Hours.
c) Minutes.

Plan changes shall occur within 1 second of the
programmed time. Controllers in linked systems
shall take up their new offset relationship within
one cycle on change of plan. To achieve this, they
may cycle rapidly through their sequence, but no
green period shall be less than the pre-set
minimum.

It shall be possible to introduce the manual or
flashing modes by operations of a special switch
on the police panel.

It shall not be possible to switch off all signal
aspects without opening the main door of the
controller.

314.2.4.3 Pedestrian Crossing Controllers

Pedestrian crossing signals normally display green
signals to traffic and red signals to pedestrians.

A pedestrian demand (operation of a pedestrian
push-button) shall initiate the sequence specified
herein provided the fixed vehicle period which
commenced timing after the previous pedestrian
sequence has expired.

Vehicle and pedestrian signals and associated
timings at pedestrian crossings shall be as follows:
Vehicle  Pedestrian Timing

Signals Signals

Green Red Man 3 seconds unalterable
1to 20 seconds in steps
Red Red Man of

1 second, adjustable
2 to 10 seconds in steps

Red Ztr?::;yMan of
1 second, adjustable
Flashing 2 to 15 seconds in steps
Red Green Man of
1 second, adjustable
Red Red Man 3 seconds, unalterable
Fixed vehicle period 20-
Green Red Man 90 seconds in steps of 1

second, adjustable.
A demand registered at any time after the end of

the steady Green Man period shall be stored until
the expiry of the fixed vehicle period. If no demand
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has been registered before the expiry of the fixed
vehicle period the controller shall rest in its normal
state until a demand is registered whereupon the
signal sequence shall be immediately initiated.

314.2.4.4 Linking

Controllers may be required to operate in a
coordinated network. These controllers shall
operate on a common cycle time. Within the
network the start of one controller will be
designated “time zero” for reference purposes.
Offsets for all other controllers in the network will
be related to this reference and will be defined for
each signal plan.

Co-ordination shall be implemented by either
cabled or cable less techniques.

The designation of one controller in a network as
a reference does not imply that it must be the
source of co-ordinating signals (Master controller)
in a cable linked network. The Contractor is free to
choose which controller to equip as a master and
which as local controllers.

In cable linked systems the controller equipped as
a master shall, as a minimum, transmit a signal to
all local controllers once per cycle to indicate time
zero, and appropriate signals to indicate which
plan is in operation.

Absence of any plan signal, or of the time
reference signal, for more than 180 seconds shall
cause the local controllers to operate in an
isolated mode.

The controller equipped as the master shall also
transmit signals to cause selected local controllers
to operate in the flashing mode.

Pedestrian demands registered by pedestrian
controllers in linked systems, shall be stored until
the offset time is defined in the linking plan has
expired whereupon the controller shall
immediately commence the signal sequence. It
shall be possible to define two independent
offsets within the common cycle time.

314.2.5 Timing and Standby Power Sources
314.2.5.1 Real Time Clock
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This facility shall be realised by a precision 24 hour
/ 7 day clock. This clock shall be used for plan
selection and synchronization.

The seven day clock shall maintain correct time
with an error of less than 1 second in one month
providing the ambient temperature is within the
range detailed in this specification.

During mains power failure, the real time clock
shall derive its power from a standby power
source.

314.2.5.2 Power Supply Standby

In the event of a mains power failure or
disconnection or the removal of circuit boards
from the controller the following facilities shall be
supported by a standby power source:

a) The real time clock.

b) The fault log.

c) Plan data amendments.
d) Timetable amendments.
e) Timing amendments.

In addition any other data that is required for the
correct operation of the controller shall also be
preserved during power failure.

The real time clock and other facilities shall be
preserved for a minimum period of 24 hours in the
absence of mains power.

314.2.5.3 Start-up Sequence

When mains power is applied to the controller, all
the signal lamps are switched on, the controller
shall enter the flashing amber mode for 5 seconds.

314.2.6 Microprocessor Integrity Checks
314.2.6.1 Phase Monitoring

The actual status of the phase drive outputs shall
be continuously monitored. This status shall be
checked against the switching commands as
initiated at the microprocessor control level. If a
discrepancy is detected the controller shall initiate
a flashing amber sequence and full details shall be
entered into the fault log. The status shall be
checked by a sensor that monitors the voltage to
the green signal lamps at the output of each phase
drive. The controller shall check that the status of
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the sensor agrees with the switching commands
issued by the microprocessor.

314.2.6.2 Green Conflict Monitor

The controller shall be equipped with facilities to
prohibit the display of green signals on any two or
more conflicting phases. Two independent
systems shall be provided at least one of which
shall be independent of the controller
microprocessor.

The phase conflict checks shall utilise completely
independent paths and shall involve reference to
two separate conflict matrices.

The monitoring system shall operate in a failsafe
mode and it shall not be possible for the system to
be disabled.

Test facilities shall be provided for each phase
green so that a conflicting condition can be
simulated in order to check that both green
conflict monitors operate.

The Contractor shall provide details of the
techniques used to prohibit the display of
conflicting green signals.

314.2.6.3 Flashing Amber Sequence

If the phase monitor(s), the green conflict monitor,
or the watchdog detects a failure, the signal lamps
shall be switched to flashing amber within 500
milliseconds of the failure being detected.

A contactor shall be used to switch off the signal
lamps in the event of a failure. When the controller
is operating correctly the contactor shall be held in
the operated condition. In the event of a failure or
power loss the contactor shall release.

A circuit separate from the main controller
microprocessor shall be used to provide flashing
amber. This circuit shall be operated and
connected to the amber signal lamp drivers by the
release of the contactor specified above.

314.2.6.4 Memory Devices

The controller firmware and site configuration
data shall be held in non-volatile memory. In
addition, a complete set of timing parameters shall
be held in non-volatile memory. Any non-volatile
memory used shall be re-programmable.
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The controller shall be equipped with a facility
such that the data contained in the non-volatile
memory can be transferred to the read / write
memory during normal operation, the controller
will operate with the data held in this read / write
memory.

A facility shall be provided to alter the timing data
held in the read / write memory via the monitoring
and control facilities. The controller shall perform
a range check on the data, and display any faults,
before the data is used to update the read / write
memory. The range parameter (upper and lower
limits) shall be stored in the non-volatile memory
and shall be considered as site configuration data
and thus not alterable on site.

314.2.6.5 Data Integrity Checks

Each of the individual memory devices used shall
be tested by sum-check techniques. Each memory
device shall incorporate its unique sum-check
value set according to the information it contains.
On start up, all memory devices shall be
individually sum-checked.

The firmware and fixed data held in the non-
volatile memory device shall not self-corrupt as a
result of program / operating error or mains power
disruption.

Following the detection of a sum-check error, the
fault shall be logged, subject to the error not
inhibiting this, and the controller shall initiate a
flashing amber sequence.

In the event of corruption of timing data contained
in the read / write memory being detected during
normal operation, the data contained in the non-
volatile memory shall be used for the operation of
the controller. The fault shall also be logged.

314.2.6.6 Microprocessor System

The correct operation of the microprocessor
system shall be monitored by means of a watched
timer. This shall include the important parts of the
operational program. The watched reset period
shall not exceed 500 msec.

314.2.6.7 Fault Log

A fault log shall be provided in the read / write
memory for storing information on faults detected
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during the operation of the controller. This
information shall be protected against mains
failure.

The fault log shall contain at least information
relating to:

a) Identity of faulty detector channel (s) (this
shall include pedestrian push buttons);

b) Green conflicts with identity of phases
involved;

c) Identity of phase monitor faults;

d) Memory corruption (s) / failure (s);

e) Pre-set timer faults;

f) Plan and timer faults;

g) Real time clock failure, and

h) Pedestrian controller faults.

314.2.6.8 Diagnostic Facilities

Facilities shall be provided to assist the
maintenance personnel to easily diagnose fault
conditions.

Any fault that occurs relating to components,
interfaces, peripheral equipment, functional
integrity (e.g. program looping, excessive
interrupts, intermittent errors, read / write access
failure etc.) shall be stored. The diagnostic
facilities will allow this information to be retrieved
for analysis.

Facilities shall be provided for checking the correct
operation of all input/ output devices.

Facilities shall be provided for testing the correct
functioning of each memory component
incorporated in the controller.

All intermittent errors shall be recorded.

314.2.7 Adjustment and Maintenance Facilities
314.2.7.1 Facilities

Facilities shall be provided for the monitoring and
adjustment of the controller. These facilities shall
be in addition to the manual control facility
provided on the police panel.

Monitoring and control facilities shall be provided
with in the controller housing, accessible only after
opening the main controller door. They shall be of
two categories:
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- Those accessible by traffic Engineers and
maintenance personnel, and

- Those accessible by maintenance Engineers only.

Access to these facilities shall be either via a
keyboard / switch assembly and displays built in to
the controller, or via an interface into which a
hand — held control device may be plugged. Any
alternative interface proposed shall be fully
described. The description shall include full details
of electrical and mechanical design, and also of
any transmission protocol employed.

314.2.7.2 Traffic Engineering Facilities

The following operational monitoring and display
facilities shall be provided:

a) System time / day.

b) Fault log.

c) Running stage.

d) Phase status and the status of all the
associated phase timers.

e) Planin operation.

f) Operational mode.

g) All phase timing periods.

h) Plan data.

i) Timetable data.

The following control functions shall be available
at this level:

a) Selection of operating mode.
b) Manual stage control.
c) Switch — off signal aspect lamps.

These facilities shall be directly available at the
keyboard / display or interface.

314.2.7.3 Engineers Facilities

These facilities shall also be available via the same
access means as for traffic Engineers, but shall in
addition require the operation of a keyswitch. It
shall only be possible to remove the key from the
keyswitch when in the “off” position.

The following facilities shall be available:
a) Alteration to all phase timed period values
in the stored operational parameters
(within the permitted limits).

195 | Section 3



Section 3: Road Works General Technical Specification

b) Alteration to all timetable and plan data.

c) Setsystem time.

d) Clear fault log.

e) Display data in any memory address.

f) Change data contained in a any read /
write memory address.

314.2.7.4 Site Configuration Data and Firmware

Modification of a site configuration data or
controller firmware, held in non-volatile memory,
shall only be alterable by changing memory
devices.

314.2.8 Electrical Requirements
314.2.8.1 Mains Supply

All equipment shall be suitable for operation on a
nominal 220 volts 50 Hz single phase. A.C. supply.

The equipment shall operate satisfactorily with
any combination of variations of nominal voltages
of +10%-20% and variations of the supply voltage
frequency of + / - 4%.

In the event of mains supply interruption equal to
less than 50 milliseconds, the controller shall
continue to operate correctly. In the event of a
mains failure greater than 50 milliseconds the
controller shall shut down in an orderly fashion for
the duration of the mains interruption without a
malfunction occurring.

314.2.8.2 Controller Mains Power Supply

A double pole switch with a differential circuit
breaker of minimum rating 16 amp in the live lead
or approved alternative shall be provided to
isolate the mains supply from all equipment in the
controller housing. This shall incorporate an earth
leakage circuit breaker.

A separate fused isolating switch or approved
alternative, which does not break the neutral
connection, shall be provided to isolate the
controller equipment from the mains supply.

A separate fuse and isolating switch shall be
provided for extinguishing the traffic signal lamps
and pedestrian “WAIT” indicators without
interfering with the supply to the controller
operating circuits, phase monitors etc.
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A separate fuse and isolating switch shall be
provided for the power supply to detector
equipment.

If internally illuminated regulatory signs
(supplementary aspects) are required, they shall
be fed from separate fuses.

A switch socket shall be provided as an outlet for
maintenance tools and test equipment. This
socket shall not be isolated by the fused isolating
switch specified herein.

Contactors shall be installed as necessary, for the
control of special signs.

314.2.8.3 Protective Requirements

A cable earth continuity connection bar of
approved design shall be fitted within the
controller housing. The cable earth connection bar
shall be electrically connected to the controller
housing including access doors.

A voltage greater than or equal to 50V DC or AC
shall be rated as a dangerous voltage. All
equipment or units working at a dangerous
voltage shall be protected by an approved cover,
which shall be removable. The cover shall have a
label with the dangerous voltage value and the
word “DANGER” in English and Dari. The voltage
shall be indicated.

Terminal strips and terminals shall be clearly and
indelibly coded. Terminals carrying mains
electrical power shall be separated from other
terminals. Not more than three cable cores shall
be retained by any terminal.

314.2.8.4 Signal Lamp Switching

Traffic signal lamp switching shall be solid state
devices. The Contractor shall provide full technical
details of the device used and all associated
features. Due consideration shall have been given
to output monitoring, fail safe features, transient
loading, heat dissipation and ease of replacement.
The device shall be adequately protected to avoid
damage due to short circuit or earth connection of
the drive outputs, signal lamps or cable.

The signal lamp switching units shall have an
expected life, under normal operating conditions,

197 | Section 3



Section 3: Road Works General Technical Specification

of at least five million switching operations when
driving a load of 10 lamps on the same phase and
of the same aspect colour, complete with
transformers and 50 metres of aspect cable to
each lamp.

314.2.8.5 Detection (Not Provided)

The controller shall be capable of accepting inputs
from a minimum of 16 detectors. These may be
inductive loop units, microwave decetors or other
approved detectors for vehicle detection,
pedestrian push-buttons or switch inputs.

It shall be possible to allocate any detector input
to any function.

It shall be possible to simulate the operation of any
detector.

It shall be possible to cause any detector to
demand and / or extend any stage / phase.

All detectors shall be monitored for changes of
state. Any detector that does not change in state
during a period which shall be adjustable between
6 and 18 hours shall be regarded as faulty and
details shall be entered in the fault log.

314.2.9 Mechanical and Construction
Requirements
314.2.9.1 Controller Housing

The controller housing shall be of galvanised steel,
construction and suitably treated to protect
against corrosion. Controller housings cooling fans
will not be accepted. Double skin construction as
an aid to cooling is acceptable.

The housing shall be dust and rainproof with doors
protected by at least 2 locks. The doors must be
secured against unauthorized entry by high
security and vandal-proof, key operated locks. The
type of locks to be used shall be subject to the
approval of the employer. For each controller, not
less than two keys for each type of lock used
including that for the police facilities flap, shall be
supplied.

All exposed metal parts of the housing shall
receive a minimum of three coats of colour paint.
A coating of sprayed molten zinc will be accepted
in lieu of the first two coats mentioned.
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Appropriate means shall be provided for the
proper support of all cables.

Controller housings wider than 800mm shall
require front access only.

The controller housing shall be capable of housing
all of the following in addition to the controller:

a) Detectors.

b) Termination blocks for connections to
remote equipment signs, detectors etc.

c) Power supply termination.

The controller housing shall contain a pocket to
hold the basic controller data sheets (A4 booklet).

314.2.9.2 Control Access

Access to basic manual control (Police) facilities
shall normally be gained by a key without opening
the main controller door. The key shall be the
same for all controllers, but shall be different from
the key required to open the main controller door.
All of the push buttons and indications given below
are called police facilities.

Access to other facilities and to the control
modules shall be provided by means of the main
controller door(s).

The police panel shall be equipped with push-
buttons or switches to allow the following control
actions to be carried out:

a) Controller mode selection. It shall be
possible to select any one of four
operating modes:

- Automatic (normal).
- Manual

- Flashing.

- All red.

b) Manual stage selection. One push-button
shall be provided for each stage. These
shall be operative when the manual mode
has been selected.

c) Manual selection of all red. This shall be
effective when the manual mode has been
selected.
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Indications shall be provided to indicate:
- The running stage.
- The operating mode.
- Controller fault.

Push-buttons and indications shall be labelled.
It shall not be possible to switch off all signal
aspect lamps from the police facility.

314.2.9.3 Identification of Equipment

All controls, indicators, and power protection
devices shall be clearly marked in an approved
manner to indicate their function.

All modules shall be clearly marked or labelled
with a function code or title, type number and
serial number.

Components shall not be marked with circuit
references. The markings shall be either adjacent
to the component or annotated on the diagram or
photograph of the unit ina relevant handbook or
manual. Marking required for controls,
maintenance or warnings shall be adjacent to the
parts concerned.

314.2.10 Environmental Tests
314.2.10.1 General

All traffic signal controllers shall be capable of
passing the tests in this section or other equivalent
tests as agreed by the Engineer. Where the
Contractor proposes to test his equipment to
other national testing standers, he shall provide
full details. The general standards required are as
specified in this section. Two samples shall be
tested unless directed otherwise by the Engineer.

314.2.10.2 Dry Heat
No preconditioning is required.

The test shall be conducted with the equipment in
an operating condition, and any loads simulated
where this is likely to affect the tests. In particular,
for traffic signal controllers, lamp loads should be
simulated.

The severities shall be:

- Temperature 55 deg. C + / - 2 deg. C.
- Duration 16 hours.
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The equipment under test shall operate in
accordance with its specification:

a) After introduction into the test chamber,
but before the period of exposure;

b) After the period of exposure but before
the period of recovery;

c) At about 5 deg C increments during the
period of recovery; and

d) After the period of recovery.

The equipment shall be visually and mechanically
checked before and after the test.

314.2.10.3 Damp Heat

The equipment shall satisfactorily pass the damp
heat test. The test shall be for one cycle only.

314.2.10.4 Simulated Solar Radiation

The equipment shall satisfactorily pass the
simulated solar radiation test in accordance with
international standards.

During the test, the temperature shall be
monitored at points where, in the opinion of the
testing officer, the temperature is likely to have
most significant effect upon the equipment.

This might be adjacent to components which have
the lowest specified operating temperature and in
the area likely to become the hottest during the
test. If the temperature measured at any point
exceeds the specified operating temperature of
any component, the equipment shall be judged to
have failed the test.

The irradiation plan shall be that which, in the
opinion of the testing officer, most accurately
simulates the equipment’s operating conditions.
The test shall be conducted with the equipment in
an operating condition and any loads simulated
where this is likely to affect the tests. In particular,
for traffic signal controllers, lamp loads should be
simulated.

Procedure shall be used, with the enclosure
temperature kept at 40 deg. C during irradiation
and a humidity of 90% for the test duration.

No forced air flow around the equipment shall be
provided.
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The test duration shall be 3 cycles.

The equipment under test shall operate in
accordance with its specification:

a) After introduction into the test chamber,
but before the period of exposure.

b) At the end of each irradiation period.

c) Atthe end of each cycle.

After the test, the equipment shall be visually and
mechanically checked.

314.2.10.5 Vibration

The equipment shall satisfactorily pass the
vibration (sinusoidal) test in accordance with
international standards.

The frequency range to be used shall be from 1-35
Hz.

The vibration amplitude shall be 0.75mm.

The endurance in each axis shall be 100 sweep
cycles. Endurance testing by sweeping only is
required.

The equipment shall be electrically tested to
ensure that it meets its specified performance at
the beginning and end of the test after the
completion of testing in each axis.

The equipment is not required to be operational
during the testing.

At the compellation of the test the equipment
shall be visually and mechanically checked and
inspected.

314.2.10.6 Driving Rain

The driving rain test shall be in accordance with
international standards. The shower heads shall
be aimed directly at all vulnerable points.

The equipment shall perform according to
specification before and after the test. There shall
be no evidence of water inside the equipment
enclosure after the test. The controller shall
provide details of any limitations which might be
required to testing the controller with the police
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facilities flap open. If it cannot be so tested the
controller shall provide evidence to the
satisfaction of the Engineer that it will operate
with the flap open in heavy driving rain.

314.3 Signal Heads and Pedestrian Push Buttons
314.3.1 Description

This section describes the operational and
construction requirements for traffic signal heads
and pedestrian push — buttons.

314.3.2 Definitions

For the purpose of this specification, the following
definitions shall apply:

¢ Signal aspect: an optical system which produces
light or a light pattern of specified size, colour and
shape.

¢ Signal face: A combination of signal aspects
which together provide a continuous display of
control information to a traffic stream.

¢ Signal head: An assembly of signal aspects
presenting one or more signal faces, mounted on
a signal pole.

¢ Vehicle signals: signal faces providing control
information to vehicle drivers.

¢ Pedestrian signals: signal faces providing control
information to pedestrians.

e Phantom: A reflection of sunlight and sky light
from the internal optical surfaces for the signal
aspect, normally the reflector.

¢ Spectral reflection: a reflection of sunlight and
sky light from the outer surfaces of the optical
system of the signal aspect, either from the lens
surface or, in the case of a pedestrian, arrow or
tram aspect, from the mask which defines the
symbol displayed.

314.3.3 Arrangement of Aspects

314.3.3.1 Vehicle Signals

Each signal face shall, unless otherwise specified,
contain three aspects, arranged vertically. The
coloured lens of the upper aspect shall be red, the
middle one amber, and the lower one green. In
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addition, red, amber or green arrow aspects may
be used and may either replace, or be in addition
to the standard full aspects.

Supplementary aspects shall be provided where
shown on the drawings or directed by the
Engineer. Blue mandatory turn supplementary
aspects shall be provided wherever directional
arrow green aspects are to be installed. The
Contractor shall provide details for the approval of
the Engineer of supplementary aspects which are
to be illuminated, showing his proposed method
of fixing to the signal head. The following symbols
will be required:

- No right turn.
- No left turn.
- No entry.

- Ahead only.

- Turn left.

- Turn right.

All aspects on pole mounted signal heads shall
have a diameter of between 200 mm and 210 mm.

314.3.3.2 Pedestrian Signals

Each signal face shall contain two aspects arranged
vertically. The aspects shall be circular with
diameter of between 200mm and 210mm. The
upper aspect shall show a standing red man on a
black background. The lower aspect shall show a
walking green man on a black background.

314.3.4 Optical Performance

The signal aspects shall provide an optical
performance particularly with reference to
phantom and spectral reflection which meets the
requirements of at least one of the following
standards:

a) British standard.

b) Institute of transportation Engineers.

c) Germ DIN.

d) European standards.

e) Any other independent standard with full
optical requirements similar to (a) or (b) or
(c) or (d) above and which is approved by
the Engineer.

The Contractor shall submit details of the
standards that the aspects meet including details
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of differences between any other standard and
the British or German standards and shall submit
copies of certified, independent test reports
showing that their aspects meet the requirements
of the standard.

a) When the aspect is switched off it shall
give a uniform, near black appearance
with no visible phantoms, or spectral
reflection.

b) For the pedestrian and arrow aspects,
when switched on, the contrast between
the illuminated and non illuminated
portions of the aspect shall be such that
the intended indication is completely
clear.

It is the responsibility of the Contractor to satisfy
the Engineer that the signal aspects meet these
requirements.

314.3.5 Construction of Signal Heads and Visors

The materials used shall be polycarbonate,
resistant to high temperatures and ultraviolet
light, and the form of construction used shall be
such as to ensure that the signal head has
adequate mechanical strength and durability to
withstand the conditions of installation, operation
and maintenance. In particular it should be
capable of withstanding winds of up to 160kph.
The colour of the signal body and visors shall be
black.

Materials, fixings and fastenings used shall either
be inherently corrosion resistant, or shall be
treated to prevent corrosion.

The material, shall be capable of withstanding the
action of direct sunlight, and temperatures of
between 0 deg. C and + 70 deg. C without
significant deterioration of mechanical strength,
or change of colour.

The signal head assembly shall employ sub-unit
construction such that aspects can be arranged
into the various configurations required. It shall be
possible to replace individual sub-units reasonably
easily for maintenance or other reasons, and also
add sub-units, such as green arrow units, when
required.
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The design of the signal head shall be such that the
overall assembly is as compact as possible,
particularly regarding width.

The signal head assembly shall be provided with
facilities which will allow it to be mounted on a
standard signal pole. The mounting arraignment
shall be such that, after attachment to the pole,
the signal aspects can be adjusted, both
horizontally and vertically to aim them
appropriately for the traffic situation.

The construction of the signal head shall be such
as to prevent rain and dust entering the aspect.
The access provided for lamp replacement and any
necessary cleaning shall be such that access can be
easily obtained and when maintenance is
complete, access doors or flaps can be easily and
securely closed and sealed.

All signal aspects shall be fitted with visors. Visors
shall be of sufficient size to adequately shade the
aspects and to minimise phantom effects. Where
specified, or made necessary by site conditions,
deep or specially designed visors shall be provided
which give a very directional view of the signal
aspect.

Lamps shall be of a long life, incandescent gas-
filled traffic signally type, of sufficient wattage to
produce the required optical performance. The
lamp holder shall provide a positive and accurate
location for the lamp and a reasonable heat
conduction path to the reflector. Location and
heat conduction by lamp pins alone is not
acceptable.

The material used for lenses shall also be of
polycarbonate.

The Contractor shall submit full constructional and
assembly details and illustrations to show how the
requirements of this section will be met.

314.3.6 Fixings

Suitable means shall be provided to firmly fasten
brackets and signal heads to poles and to allow
adjustment where required. All nuts, bolts,
fastenings, hinges, brackets and other fixings shall
be of noncorrodible material or suitably treated
other material to prevent corrosion.
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Vehicle signal heads shall normally be fixed with
the centre of the amber aspect 2.8m from
pavement level. Signal heads on high masts shall
be fitted so that the lower part of the signal head
is at least 5.5 m from the carriageway surface.

Pedestrian signal heads shall be fixed with the
centre of the red man aspect 2.3 m from pavement
level.

Tram signals shall be fixed with the centre of the
lower aspect approximately in line with the eye of
a driver stopped in front of the signal.

The combined assembly of signal head, fixings and
pole shall be such as to provide adequate stability
in wind velocities up to 160 km/h.

314.3.7 Termination

Signal heads shall incorporate terminations for
signal cables.

314.4 Signal Installation
314.4.1 Description

This work shall consist of the supply, installation,
testing and placing into service of traffic signal
equipment, all as shown on the drawings or
established by the Engineer.

314.4.2 Materials

Materials and equipment shall comply with the
requirements of specification.

314.4.3 Installation

The Contractor shall be responsible for the
complete installation of all wiring, distribution of
power from the power source to the control
foundation and to all equipment and components
of all system, the complete Traffic System with all
subsystems, control systems, and all related work
as specified herein, as requires for the complete
installations and as directed by the Engineer.

The Contractor shall contact the power
Distribution Division of the Kabul Municipality by
the help of PMU of Kabul Municipality to arrange
for the electrical supply for the controllers. The
Contractor shall comply with the requirements of
the Power Distribution Division for the service
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connection. There shall be no separate payment
for service connection deemed to be including in
the quoted rate. The cost of service connection
work shall be an incidental part of the bid prices of
other items of work in the Bills of Quantities.

Unless otherwise approved by the Engineer in
writing, no installation shall take place without the
Engineer’'s presence and supervision. Such
presence and supervision of the Engineer shall in
no way relieve the Contractor from his
responsibility of installing the traffic system and its
component properly and according to proven
Engineering standers and practices so that the
Traffic System will function and operate to the
satisfaction of the Engineer after installation.

If the Engineer determines, as the sole judge of
such determination, any time prior to the issuance
of the written final acceptance certificate, that any
equipment, competent part and / or
appurtenance of the Traffic Control System is
improperly installed, such equipment, competent
part and / or appurtenance shall be removed and
reinstalled, with new parts and components if
necessary in the judgment of the Engineer, by the
Contractor at his own expense.

The work of trenching road and placement of
ducts shall also be undertaken by the Contractor.
The supply and installation of cabling shall be the
responsibility of the Contractor.

314.4.3.1 Controllers

The Contractor shall set out the positions of all
signal controller cases, at the locations shown on
the Drawings. If during the course of setting out or
after excavation he discovers any obstructions
that will prevent the placing of any controller in its
designated position he shall propose an
alternative position for the approval of the
Engineer.

After the controllers at each junction have been
installed, the Contractor shall assemble and install
all other equipment of his supply, including the
laying and terminating of all cables.

The ends of all cables that have been cut to length

shall be properly sealed immediately they are cut,
unless they can be terminated the same day. The
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armoring of all cables shall be electrically bonded
together in the controller case, and to controller
cases and signal poles. Cable ends shall be bound
with PVC tape after termination of the conductors.
All cables shall be adequately supported on cable
clamps or gland plates.

When each signal installation has been completed
and has passed its Test after Installation, the base
of the controller case shall be sealed with epoxy
resin and damaged paint work on any part of the
installation made good, to the satisfaction of the
Engineer.

314.4.3.2 Signal Heads

Signal heads shall be comprised of up to four signal
faces, together with necessary mounting devices
capable of holding signal heads rigidly in place
against wind and other external effects.

The Contractor shall adjust the direction of beam
of all signal faces as directed by the Engineer.

After installation and prior to testing and
commissioning, the Contractor shall fix white
crosses over all signal heads, to indicate that the
signals are not in use.

All installation work and materials shall be to the
satisfaction of the Engineer.

314.4.3.3 Cables

Signal cables shall be 4-cores, armored, 600 / 1000
v grads, with a conductor cross — section of 1.5 sq.
mm (nominal). Linking cables shall be 5-pairs, each
conductor of 0.9 — 1 sq. mm (nominal). No voltage
in excess of 60v (d.c.) or RMS (a.c.) shall be applied
to linking cables. Cable terminations shall be
mechanically and electrically sound and able to
withstand all traffic — induced vibration.

At least one signal head associated with each
phase shall be connected to the controller via a
cable separate from the cable feeding the
remaining signal head(s).

The signal cables will be laid in ducting. The

ducting will be 100 mm dia PVC duct and will have
been provided with pull wires and draw pits.
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Signal cables shall provide continuous conductors
and shall not contain joints. Any interconnections
required between cables shall be carried out on
terminals installed above ground within signal
poles. Each signal cable shall have 2 m of spare
cable coiled in the draw pit (pull box) at the
controller base, and 3 m of spare cable coiled in
the draw pit by the pole. All signal cables shall be
marked at each end to indicate their function and
connection. They shall also be marked in each
draw pit they pass through. Cable marking shall be
designed to last the life of the cable.

314.4.4 Tests and Placing in Service

Traffic Signal Equipment and Installations will be
accepted for installation by the Engineer following
inspection and tests:

a) At the Contractor’s Depot;
b) Pre—installation tests and
c) Post—installation tests.

314.4.4.1Tests at the Contractors Depot

Tests shall be carried out at the Contractors Depot
to demonstrate the correct operation of the
equipment. The Contractor shall provide suitable
test facilities and assistance, including dummy
loads, test switches, etc. These facilities shall allow
the equipment to be tested over the whole of the
specified voltage range. The test equipment shall
not include temperature or frequency tests.

The tests of controllers shall demonstrate the
correct functioning of all standard functions of the
controller, in addition to those required for the
particular installation to which it is destined.

The Contractor shall furnish to the Engineer a
certificate for each controller supplied that it has
satisfactorily passed the appropriate tests and that
it conforms to the specifications.

314.4.4.2 Pre - installation Testing

Each piece of equipment, component, element
and appurtenance, of the Traffic System shall be
individually tested by the Contractor under the
supervision and to the satisfaction of the Engineer
before installation.
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Pre — installation tests shall emphasize proper
operation and functioning of each unit of
equipment, component, element and
appurtenance, whether manufactured and / or
assembled by the Contractor himself or supplied
by a sub-Contractor or a manufacturer other than
the Contractor.

No pre — installation test shall be considered
complete unless the unit being tested meets, in
the judgment of the Engineer, all the material,
operating and performs criteria established in the
Contract Documents.

Any unit that fails to pass any pre —installation test
shall be so marked by the Engineer and shall be
replaced by the Contractor at his own expense
until the replacement passes all pre — installation
tests to the satisfaction of the Engineer. Repairing
a faulty unit shall not be acceptable. All costs
associated with the pre —installation tests shall be
borne by the Contractor as an incidental part of his
bid price for the unit being tested. No separate
payment shall be made for pre — installation tests.

No unit shall be installed in the field unless the
Engineer issues a pre — Installation Test Certificate
indicating that the unit has passed required tests
to his satisfaction.

The Engineer shall have the option of waving pre —
installation testing requirements for a group of like
units, after testing a sufficient number of units,
randomly selected by him, from such group of like
units.

Satisfactory passage of any unit in pre -
installation tests shall not relieve the Contractor
from any of his responsibilities of equipment
performance under this contract.

314.4.4.3 Post — Installation Tests

Following the installation of equipment,
components, elements and appurtenances of the
Traffic System, the Contractor shall perform post —
installation tests under the supervision and to the
satisfaction of the Engineer.

Post installation test shall emphasize the

functional operation and performance of a system
as well as the performance of its components.
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Post — installation tests shall be considered
complete unless the system and its components
being tested meet, in the judgment criteria
established in the Contract Documents.

Any system or its components that fail to pass any
post — installation test shall be replaced by the
Contractor at his own expense until the
replacement passes all post — installation tests to
the satisfaction of the Engineer.

The Contractor shall provide and set up all the test
equipment necessary for post — installation tests
and shall conduct the tests under the supervision
and to the satisfaction of the Engineer.

All costs associated with the post — installation
tests shall be borne by the Contractor as an
incidental part of his bid price for the system being
tested. No separate payment shall be made for
post — installation tests.

No system shall be started — up unless the
Engineer issues a post — Installation Test
Certificate that the system has passed required
tests to his satisfaction.

Satisfactory passage of any system in post —
installation tests shall not relieve the Contractor
from any of his responsibilities of system
performance under this Contract until a final
Acceptance Certificate is issued by the Engineer.

314.4.4.4 System Start-up and Initial Operation

Following the issuance of a Post — Installation Test
Certificate by the Engineer, the Contractor shall
start-up the system that passed the post —
installation tests, and shall continuously operate
the system for an initial operation period of one
month.

The Engineer and the Employer’s personnel shall
be present at the start-up and initial operation of
all equipment, components and systems.

During the initial operation period the Contractor
shall continuously observe and monitor the
operation of the system and shall make final
adjustments and corrections to the system to the
satisfaction of the Engineer. If during the initial
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operation period major system and / or
component defects are identified which, in the
judgment of the Engineer, require modifications to
the system and / or its components, the initial
operation period shall restart following the
completion of the subject modifications to the
satisfaction of the Engineer.

314.4.4.5 Taking Over

When a system, started — up and initially operated
according to the requirements of clause 6.4.4.4
above, performs to the satisfaction of the Engineer
during the initial operation period of one month,
the Employer shall take over the work in
accordance with the Contract conditions. The
taking over shall not relieve the Contractor from
his responsibilities concerning the performance of
the system and maintenance responsibilities.

314.5 Poles and Mast Arms
314.5.1 General

The signal poles and mast arms shall be designed
to support the traffic signal loading as required by
the Engineer, specified herein or shown on the
drawings. The design and fabrication shall
conform to the requirements of the Standard
Specifications for the Structural Supports for
Highway Signs, Luminaries and Traffic Signals, as
published by the American Association of State
Highway and Transportation Officials. The
components of traffic signal poles and mast arms
shall meet the requirements specified herein.

The traffic signal poles and mast arms shall be of
durable, visually acceptable design and the poles
shall be installed on concrete foundation all as
approved by the Engineer.

Minimum distance between the center of the pole
and nearest pavement edge shall be 1.0 meter.

The clearance between top of pavement and
bottom of lowest vehicular signal head mounted
on mast arms shall be no less than 6 meters.

The horizontal distance between the free end of

the mast arm and the axis of the shaft shall not be
less than 4.5 meters.

314.5.2 Materials
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1. The poles and mast arms shall be made of
galvanized steel and as approved by the
Engineer with minimum outside diameter
of 11.4 cm. the poles shall be welded to
the base plate as shown on drawings.

2. The steel mast arm assembly and pole
shall consist of a mast arm assembly, a
pole, and a base, together with anchor
bolts and other appurtenances. The
configuration of the mast arm assembly,
pole, and base shall be as approved by the
Engineer.

3. The steel mast arm assembly and pole
shall be designed to support one 3 aspect-
300 mm signal head at the free end of the
mast arm, one 3aspect —300 mm signal
head mounted 3 meters inward on the
mast arm and two, 3aspect 210 mm signal
heads mounted 3 meters high on the shaft
or the signal loading shown on the plans,
whichever is greater, based on a 160
kilometer per hour wind velocity plus 30
percent gust factor.

4. The design and fabrication of the mast
arm assembly, pole, and the base shall
conform to the requirements of the
Standard Specifications for Structural
Supports for Highway Signs Luminaries
and Traffic Signals, as published by the
American Association of State highway
and Transportation Officials. No other
design criteria are acceptable. The mast
arm and pole shall be fabricated from
steel of structural quality with specific
ASTM designations, having minimum yield
strength of 48,000 psi, either of steel
tubing or from welded sheets and plates.
The base and flange plates shall be of
structural steel conforming to AASHTO M
183 or better as approved by the Engineer.

5. The mast arm and pole may be of single
length or sectional design. If sectional
design is used, the overlap shall be at least
150 percent of the maximum diameter of
the overlapping section and shall be
assembled in the factory. A handhold with
reinforced frame shall be provided on
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each pole near the base the handhold
cover shall be fastened with stainless steel
screws. All mast arm assemblies, poles
and bases, shall be galvanized in
accordance with AASHTO M 111.

6. The mast arm assembly shall be attached
to the pole in an angle from the horizontal
of 5 degrees unless otherwise directed by
the Engineer and shall provide the
minimum clearances specified herein.
When fully loaded with signal heads as
specified herein or as directed by the
Engineer, maximum deflection at the free
end of the mast arm shall not be more
than 5 centimeters.

314.6 Technical Support and Spares
314.6.1 Training and Technical Support
314.6.1.1 Training Requirements

As Part of This Contract the Contractor shall
prepare and conduct a training program for the
Employer’s personnel designated to undergo such
training for the eventual takeover by the Employer
of all operating and maintenance function of the
entire Traffic System. The Contractor shall conduct
the subject training program under the
supervision and to the satisfaction of the Employer
and the Engineer.

The Contractor, upon execution of the Contract,
shall prepare a detailed training program and time
schedule, and submit them to the Engineer for
approval.

Following the review, revision and approval of the
Engineer, the Contractor shall conduct the training
program in accordance with the approval time
schedule. It is essential that the training program
be completed to the satisfaction of the Engineer at
least one month ahead of the scheduled takeover
(final acceptance) by the employer of the
operating and maintenance functions.

The training program shall include theoretical
classroom training, Laboratory training, practical
field training and participation of the trainees in
installation, testing, start-up, operation and
maintenance of the Traffic System installed.

This shall be in two main work areas:
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a) Street equipment (signals, controllers,
transmission equipment, etc.)

b) Signal plan generation, etc. and general
traffic engineering as applied to traffic
signal design and operation.

The training program shall be conducted in
English.

314.6.1.2 Contractor’s Staff

One qualified Engineer shall be permanently
committed to the works for the full period of the
Contact. He shall provide both formal training and
continuous technical support to the employer’s
staff.

314.6.1.3 Employer Staff

It is the intention of the Employer to make
available to the Contractor a limited number of
technical Staff to work with the Contractor in the
installation and testing of all site equipment.

It is also the intention of the Employer to make
available to the Contractor Staff to assist in the
supervision of traffic surveys and in the
development traffic plans. The Contractor will be
encouraged to make full use of their assistance.

314.6.1.4 Plan Generation

The Contractor is to undertake full pedestrian and
vehicular surveys between two and four weeks
after completing a new signal installation. With
this new data the Contractor is to update signal
plans and timings for all periods throughout the
week. The timings are to be optimized for capacity
and delay.

314.6.2 Maintenance Equipment

1. The Contractor is to prepare, in
conjunction with the Employer a report
which outlines the requirements to enable
it to effectively undertake the
maintenance of the installations at the
conclusion of the projects. The report will
identify the appropriate staffing levels and
experience required to adequately
undertake the additional tasks.

216 | Section 3



Section 3: Road Works General Technical Specification

2. The report will specify, including costs, all
other items necessary to the Employer for
the efficient maintenance operation. This
is likely to include, but not be limited to:

- Storage system for spares.

- Spares inventory procedure.

- Small equipped workshop for repair.
- Adequate tools and equipment.

- Electrical tester’s equipment.

- Vehicles “equipped for repair work”.
- Radio linkage to vehicle.

3. Thereportis to be completed within 2 -3
weeks of the commencement of the
Contract and is to be submitted to the
Engineer for approval.

4. On the approval of the Engineer the
Contractor is to provide and install all such
equipment as considered necessary. The
Employer is responsible for providing the
appropriate office stores and workshop
space.

314.6.3 Spares

The Contractor shall supply spare equipment in
the numbers specified in the bill of quantities.

The spares shall be handed over to the Employer
on issue of the Certificate of completion for the
first section of the works. The Contractor may
draw upon the stock of spares to meet his
obligations during the warranty period, but shall
replace each item used within 6 weeks. The stock
(including consumables) shall be complete at the
time of issue of the final Certificate.

314.7 Method of Measurement

The measurement of traffic signals shall be in
number of complete traffic signal and shall include
supply, installation, foundation, signal poles,
controllers, lamps, underground cables, wiring etc.

Signal Controller No
Signal Heads and Pedestrian Push Buttons  No
Installation of Poles and Mast Arms No
Electrical Manhole No

314.9 Rates
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The Contract unit rate shall be payment in full for
the cost of making the traffic signal and shall
include supply, installation, foundation, signal
poles, controllers, lamps, underground cables,
wiring etc., and all other incidentals to complete
the work in accordance with the Specifications.
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SECTION 4: CONCRETE WORKS

401 Structural Concrete

401.1 Scope of Work

The work shall consist of furnishing and placing
structural concrete and incidental construction in
accordance with these Specifications and in
conformity with the lines, grades and dimensions,
as shown on the drawings or as directed by the
Engineer.

401.2 Materials

401.2.1 General

Materials to be used in the work shall conform to
the specifications mentioned on the drawings, the
requirements laid down in this section and
specifications for relevant items of work covered
under these specifications.

401.2.2 Sources of materials

The Contractor shall notify the Engineer of his
proposed sources of materials prior to delivery. If
it is found after trial that sources of supply
previously approved do not produce uniform and
satisfactory products, or if the product from any
other source proves unacceptable at any time, the
Contractor shall furnish acceptable material from
other sources at his own expense.

401.2.3 Cement

Cement to be used in the works shall comply with
the requirement specified in AASHTO M85, ASTM
C150 or equivalent subject to the prior approval of
the Engineer. The following 10 types of Portland
cement are specified in AASHTO M85.

Table 401-1 Applicable Type of Cement (AASHTO

Mm85)
No. | Type Applicability
(i) Type | For use when the special properties
I specified for any other type are not
required.
(ii) Type | Air-entraining cement for the same
IA uses as Type |, where air-
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entrainment is desired.

(iii) Type | For general use, more especially
Il when moderate sulfate resistance is

desired.
(iv) Type | Air-entraining cement for the same

A uses as Type |Il, where air-
entrainment is desired.

(v) Type Il | For general use, more especially
(MH) | when moderate heat of hydration
and moderate sulfate resistance are
desired.

(vi) | Typell | Air-entraining cement for the same
(MH)A | uses as Type Il (MH), where air-
entrainment is desired.

(vii) | Type | For use when high early strength is
1] desired
(viii) | Type | Air-entraining cement for the same

A use as Type Ill, where air-
entrainment is desired.

(ix) Type | For use when low heat of hydration
v is desired.

(x) Type | For use when high sulfate resistance

Vv is desired.

401.2.4 Coarse aggregates

For plain and reinforced cement concrete (PCC and
RCC) or pre-stressed concrete (PSC) works, coarse
aggregate shall consist of clean, hard, strong,
dense, non-porous and durable pieces of crushed
stone, crushed gravel, natural gravel or a suitable
combination thereof or other approved inert
material. They shall not contain pieces of
disintegrated stones, soft, flaky, elongated
particles, salt, alkali, vegetable matter or other
deleterious materials in such quantities as to
reduce the strength and durability of the concrete,
or to attack the steel reinforcement. Coarse
aggregate having positive alkali-silica reaction shall
not be used. All coarse aggregates shall conform to
AASHTO M80, ASTM C33 or other equivalent
international standard approved by the Engineer.

401.2.5 Fine aggregates
For plain and reinforced cement concrete (PCC and
RCC) or pre-stressed concrete (PSC) works, fine
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aggregate shall consist of clean, hard, strong and
durable pieces of crushed stone, crushed gravel, or
a suitable combination of natural sand, crushed
stone or gravel. They shall not contain dust, lumps,
soft or flaky, materials, mica or other deleterious
materials in such quantities as to reduce the
strength and durability of the concrete, or to
attack the embedded steel. Motorized sand
washing machines should be used to remove
impurities from sand. Fine aggregate having
positive alkali-silica reaction shall not be used. All
fine aggregates shall conform to AAHTO MOS6,
ASTM C33 or other equivalent international
standard approved by the Engineer.

401.2.6 Water

Water used for mixing and curing shall be clean
and free from injurious amounts of oils, acids,
alkalis, salts, sugar, organic materials or other
substances that may be deleterious to concrete or
steel. Potable water is generally considered
satisfactory for mixing concrete. Mixing and curing
with sea water shall not be permitted. As a guide,
the following concentrations represent the
maximum permissible values:

a) To neutralize 200 ml sample of water using
phenolphthalein as an indicator, it should
not require more than 2 ml of 0.1 normal
NaOH.

b) To neutralize 200 ml sample of water using
methyl orange as an indicator, it should
not require more than 10 ml of 0.1 normal
HCI.

401.2.7 Admixtures

Admixtures are materials added to the concrete
before or during mixing with a view to modify one
or more of the properties of concrete in the plastic
or hardened state.

Concrete admixtures are proprietary items of
manufacture and shall be obtained only from
established manufacturers with proven track
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record, quality assurance and full fledged
laboratory facilities for the manufacture and
testing of concrete. The contractor shall provide
the following information concerning each
admixture after obtaining the same from the
manufacturer:

a) Normal dosage and detrimental effects, if

any, of under dosage and over dosage.

b) The chemical names of the main
ingredients in the admixtures.

c) The chloride content, if any, expressed as
a percentage by the weight of the
admixture.

d) Values of dry material content, ash
content and relative density of the
admixture which can be wused for
Uniformity Tests.

e) Whether or not the admixture leads to the
entertainment of air when used as per the
manufacturer's recommended dosage,
and if so to what extent

f) Where two or more admixtures are
proposed to be used in any one mix,
confirmation as to their compatibility.

g) There would be no increase in risk of
corrosion of the reinforcement or other
embedment as a result of using the
admixture.

Admixtures to be used in concrete shall be subject
to prior approval by the Engineer.

Calcium chloride or admixtures containing
chloride from other than impurities from
admixture ingredients shall not be used in pre-
stressed concrete, in concrete containing
embedded aluminum, or in concrete cast against
stay-in-place galvanized metal forms.
Air-entraining admixtures shall conform to the
requirements of AASHTO M154 or other
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equivalent international standard approved by the
Engineer.

Chemical admixtures, if specified or permitted,
shall conform to the requirements of AASHTO
M194 (ASTM C260) “Standard Specification for Air-
Entraining Admixtures for Concrete” or other
equivalent international standard approved by the
Engineer.

401.2.8 Storage of Materials

401.2.8.1 General

All materials may be stored at proper places so as
to prevent their deterioration or intrusion by
foreign matter and to ensure their satisfactory
quality and fitness for the work. The storage space
must also permit easy inspection, removal and re-
storage of the materials. All such materials even
though stored in approved godowns/places, must
be subjected to acceptance test prior to their
immediate use.

401.2.8.2 Aggregates

Aggregate stockpiles may be made on ground that
is denuded of vegetation, is hard and well drained.
If necessary, the ground shall be covered with 50
mm plank. Coarse aggregates, unless otherwise
agreed by the Engineer in writing, shall be
delivered to the site in separate sizes (2 sizes when
nominal size is 25 mm or less and 3 sizes when the
nominal size is 32 mm or more). Aggregates placed
directly on the ground shall not be removed from
the stockpile within 300 mm of the ground until
the final cleaning up of the work, and then only the
clean aggregate will be permitted to be used. In
the case of fine aggregates, these shall be
deposited at the mixing site not less than 8 hours
before use and shall have been tested and
approved by the Engineer.

401.2.8.3 Cement

Cement shall be transported, handled and stored
on the site in such a manner as to avoid
deterioration or contamination. Cement shall be
stored above ground level in perfectly dry and
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water-tight sheds and shall be stacked not more
than eight bags high. Wherever bulk storage
containers are used their capacity should be
sufficient to cater to the requirement at site and
should be cleaned at least once every 3 to 4
months. Each consignment shall be stored
separately so that it may be readily identified and
inspected and cement shall be used in the
sequence in which it is delivered at site. Any
consignment or pan of a consignment of cement
which had deteriorated in any way, during storage,
shall not be used in the works and shall be
removed from the site by the Contractor without
charge to the Employer. The Contractor shall
prepare and maintain proper records on site in
respect of delivery, handling, storage and use of
cement and these records shall be available for
inspection by the Engineer at all times. The
Contractor shall make a monthly return to the
Engineer on the date corresponding to the interim
certificate date, showing the quantities of cement
received and issued during the month and in stock
at the end of the month.

401.2.8.4 Water

Water shall be stored in containers/tanks covered
at top and cleaned at regular intervals in order to
prevent intrusion by foreign matter or growth of
organic matter. Water from shallow, muddy or
marshy surface shall not be permitted. The intake
pipe shall be enclosed to exclude silt, mud, grass
and other solid materials and there shall be a
minimum depth of 0.60 m of water below the
intake at all times.

401.2.9 Tests and standard of acceptance

All materials, even though stored in an approved
manner shall be subjected to an acceptance test
prior to their immediate use. Independent testing
of cement for every consignment shall be done by
the Contractor at site in the laboratory approved
by the Engineer before use. Any cement with
lower quality than those shown in manufacturer's
certificate shall be debarred from use. In case of
imported cement, the same series of tests shall be
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carried out before acceptance.

401.2.9.1 Testing and Approval of Material

The Contractor shall furnish test certificates from
the manufacturer/supplier of materials along with
each batch of material(s) delivered to site. The
Contractor shall set up a field laboratory with
necessary equipment for testing of all materials,
finished products used in the construction as per
requirements of conditions of contract and the
relevant specifications. The testing of all the
materials shall be witnessed by the Engineer or his
representative for whom the Contractor shall
make all the necessary arrangements and bear the
entire cost. Tests which cannot be carried out in
the field laboratory have to be got done at the
Contractor's cost at any recognized laboratory /
testing establishments approved by the Engineer.

401.2.9.2 Sampling of Materials

Samples provided to the Engineer or his
representative for their retention, are to be in
labeled boxes suitable for storage. Samples
required for approval and testing must be supplied
well in advance by at least 48 hours or minimum
period required for carrying out relevant tests to
allow for testing and approval. Delay to works
arising from the late submission of samples will
not be acceptable as a reason for delay in the
completion of the works. If materials are brought
from abroad, the cost of sampling/testing whether
in Afghanistan or abroad shall be borne by the
Contractor.

401.2.9.3 Rejection of Materials not Conforming
to the Specifications

Any stack or batch of material(s) of which
sample(s) does not conform to the prescribed tests
and quality shall be rejected by the Engineer or his
representative and such materials shall be
removed from site by the Contractor at his own
cost. Such rejected materials shall not be made
acceptable by any modifications.

401.2.9.4 Testing and Approval of Plant and
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Equipment
All plants and equipment used for preparing,
testing and production of materials for
incorporation into the permanent works shall be in
accordance with manufacturer's specifications
and shall be got approved by the Engineer before
use.

401.3 Grade of Concrete and their use

The following grades of concrete shall be used
unless otherwise shown on the Drawings or
directed by the Engineer.

Table 401-2 Classification of Concrete

g
§ g gn E Application
§lags
8 (%]
Reinforced concrete
superstructures and heavily
reinforced substructures, such
< < as girders, beams, slabs,

O N columns, box culverts,
abutments, piers, retaining
walls, footings, cast-in-situ
bored piles, etc.

Reinforced concrete
substructures such as

5 = foundations, piers, abutments,
retaining walls, etc.
Unreinforced or lightly
reinforced structures such as

g ® footings, pedestals, gravity
retaining walls, secondary
concrete, etc.

Leveling or blinding, concrete,
backfill concrete, etc.
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Compressive Strength shall be based on the
compressive strength test on Cylindrical Concrete
Specimens in accordance with AASHTO T22 or
other equivalent international standard approved
by the Engineer.

The concrete shall meet the requirement given in
the following table.

Table 401-3 Requirement for each grade of

concrete
Grade <| —| | in
(o] (o] — —
O O| V| O
Description

Minimum compressive strength
at 28 days by cylinder test (MPa) <| — "
(@] (gl i —

*1

Maximum size of coarse
aggregate (mm)

20/25
20/25/40
20/25/40
20/25/40

Consistency range of slump (mm)
*2

50-100
50-100
50-100
50-100

Minimum cement content

kg/m3
(kg/m?) 9 S
o on on o
Maximum water cement ratio
o (9] n o
W/C N Ln n (o]
o o o o
Notes:

*1: Compressive strength tests shall conform to the
requirement of AASHTO T22, ASTM C39 or
equivalent

*2: Slump shall be determined in accordance with
AASHTO T119, ASTM C143 or equivalent.

401.4 Proportioning of Concrete

Prior to the start of construction, the Contractor
shall design the mix in case of “Design Mix
Concrete” and submit to the Engineer for
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approval, the proportions of materials, including
admixtures to be used. Water-reducing
admixtures (including plasticizers or super-
plasticizers) may be used at the Contractor’s
option, subject to the approval of the Engineer.
Other types of admixtures shall be prohibited,
unless specifically permitted by the Engineer.

401.4.1 Requirements of Consistency

The mix shall have the consistency which will allow
proper placement and consolidation in the
required position. Every attempt shall be made to
obtain uniform consistency.

401.4.2 Requirements for Designed Mixes

The Contractor shall give notice to enable the
Engineer to be present at the making of trial mixes
and preliminary testing of the specimens. The
Contractor shall prepare trial mixes, using samples
of approved materials typical of those he proposes
to use in the works, for all classes to the Engineer’s
satisfaction prior to commencement of concreting.
The initial trial mixes shall generally be carried out
in an established laboratory approved by the
Engineer. In exceptional cases, the Engineer may
permit the initial trial mixes to be prepared at the
site laboratory of the Contractor, if a full fledged
concrete laboratory has been established well
before testing of materials forming the
constituents of proposed design mix shall have
been carried out prior to making trial mixes.
Sampling and testing procedures shall be in
accordance with AASHTO T23 (ASTM (C31),
AASHTO R39 (ASTM C192) and AASHTO T22 (ASTM
C39), or other equivalent international standard
approved by the Engineer.

Test specimens shall be taken from trial mixes as
follows. For each mix, at least set of six cylindrical
specimens shall be made from each of three
consecutive batches. At least three specimens
from each set of six shall be tested at an age of 28
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days and three at an age 7days or approved by the
Engineer. The specimens shall be made, cured,
stored, transported and tested in accordance with
these Specifications. The average strength of all
the specimens at 28 days shall exceed the
specified compressive strength.

401.4.3 Additional Requirements

Concrete shall meet with any other requirements
as specified on the drawing or as directed by the
Engineer. Additional requirements shall also
consist of the following overall limits of deleterious
substances in concrete:

a) The total chloride content of all constituents of
concrete as a percentage of mass of cement in
mix shall be limited to values given below:

Pre-stressed Concrete 0.06 percent
Reinforced concrete exposed to 0.15 percent
chlorides in service (e.g.

structures located near sea

coast)

Reinforced concrete that will be 1.00 percent
dry or protected from moisture

in service

Other  reinforced concrete 0.30 percent

construction

b) The total Sulphur anhydride (SO3) content of all
the constituents of concrete as a percentage of
mass of cement in the mix shall be limited to 4
percent.

401.4.4 Suitability of proposed mix portions
The Contractor shall submit the following
information for the Engineer’s approval:

(a) Nature and source of each material

(b) Quantities of each material per cubic meter of
fully compacted concrete.

(c) Either of the following:
(i) Appropriate  existing data as
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evidence of satisfactory previous

performance for the target mean

strength, current margin,
consistency and water / cement
ratio and any other additional
requirement(s) as specified.

(ii) Full details of tests on trial mixes.
(d) Statement giving the proposed mix

proportions for nominal mix concrete.

Any change in the source of material or in the mix
proportions shall be subject to the Engineer’s prior
approval.

401.5 Admixtures

Use of admixtures such as super-plasticizers for
concrete may be made with the approval of the
Engineer.

As the selection of an appropriate concrete
admixture is an integral part of the mix design, the
manufacturers shall recommend the use of any
one of his products only after obtaining complete
knowledge of all the actual constituents of
concrete as well as methodologies of manual
future, transportation and compaction of concrete
proposed to be used in the project.

401.6 Equipment

Unless specified otherwise, equipment for
production, transportation and compaction of
concrete shall be as under:

(a) For Production of Concrete:
(i) For overall bridge length of less than
200 meters - batch type concrete
mixer diesel or electric operated,
with a minimum size of 200 liters,
automatic water measuring system

and integral weigher
(hydraulic/pneumatic type)
(ii) For overall bridge length of 200

meters or more - concrete batching
and mixing plant fully automatic
with minimum capacity of 15 cum.
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per hour.

All measuring devices of the equipment shall be
maintained in a clean and serviceable condition.
Its accuracy shall be checked over the range in use,
when set up at each site and thereafter
periodically as directed by the Engineer.

The accuracy of the measuring devices shall fall
within the following limits:

Measurement of 13 per cent of the
Cement quantity of cement in
each batch
Measurement of Water +3 per cent of the
quantity of water in
each batch

13 per cent of the
quantity of Aggregate in
each batch

15 per cent of the

Measurement of
Aggregate

Measurement of
Admixture quantity of Admixture

in each batch

(b) For Concrete Transportation:
depending upon actual requirement

(i) Concrete dumpers
minimum 2 tonnes capacity
(i) Powered hoists
minimum 0.5 tonne capacity
(iii) Chutes
(iv) Buckets handled by cranes
(v) Transit truck mixer
(vi) Concrete pump
(vii) Concrete distributor booms
(viii) Belt conveyor
(ix) Cranes with skips
(x) Tremies

(c) For Compaction of concrete:
(i) Internal vibrators
size 25 mm to 70 mm
(ii) Form vibrators
minimum 500 watts
(iii) Screed vibrators
full width of carriageway (up to
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two lanes)

401.7 Mixing Concrete

Concrete shall be mixed either in a concrete mixer
or in a batching and mixing plant, as per these
Specifications. Hand mixing shall not be permitted.
The mixer or the plant shall be at an approved
location considering the properties of the mixes
and the transportation arrangements available
with the Contractor. The mixer or the plant shall be
approved by the Engineer.

Mixing shall be continued till materials are
uniformly distributed and a uniform color of the
entire mass is obtained and each individual
particle of the coarse aggregate shows complete
coating of mortar containing its proportionate
amount of cement. In no case shall mixing be done
for less than 2 minutes.

Mixers which have been out of use for more than
30 minutes shall be thoroughly cleaned before
putting in a new batch. Unless otherwise agreed
by the Engineer, the first batch of concrete from
the mixer shall contain only two thirds of the
normal quantity of coarse aggregate. Mixing plant
shall be thoroughly cleaned before changing from
one type of cement to another.

401.8 Transporting, Placing and Compaction of
Concrete

The method of transporting and placing concrete
shall be approved by the Engineer. Concrete shall
be transported and placed as near as practicable
to its final position, so that no contamination,
segregation or loss of its constituent materials
takes place. Concrete shall not be freely dropped
into place from a height exceeding 1.5 meters.

When concrete is conveyed by chute, the plant
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shall be of such size and design as to ensure
practically continuous flow, slope of the chute shall
be so adjusted that the concrete flows without the
use of excessive quantity of water and without any
segregation of its ingredients. The delivery end of
the chute shall be as close as possible to the point
of deposit. The chute shall be thoroughly flushed
with water before and after each working period
and the water used for this purpose shall be
discharged outside the formwork.

All formwork and reinforcement contained in it
shall be cleaned and made free from standing
water, dust, snow or ice immediately before
placing of concrete.

No concrete shall be placed in any part of the
structure until the approval of the Engineer has
been obtained.

If concreting is not started within 24 hours of the
approval being given, it shall have to be obtained
again from the Engineer. Concreting then shall
proceed continuously over the area between the
construction joints. Fresh concrete shall not be
placed against concrete which has been in position
for more than 30 minutes unless a proper
construction joint is formed.

Except where otherwise agreed by the Engineer,
concrete shall be deposited in horizontal layers to
a compacted depth of not more than 450 mm
when internal vibrators are used and not
exceeding 300 mm in all other cases.

Concrete when deposited shall have a
temperature of not less than 5 degrees Celsius,
and not more than 40 degrees Celsius. It shall be
compacted in its final position within 30 minutes
of its discharge from the mixer, unless carried in
properly
continuously, when this time shall be within 1 hour

designed agitators, operating
of the addition of cement to the mix and within 30
minutes of its discharge from the agitator. It may
be necessary to add retarding admixtures to
concrete if trials show that the periods indicated
above are unacceptable. In all such matters the
Engineer’s decision shall be final.

Concrete shall be thoroughly compacted by

vibration or other means during placing and
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worked around the reinforcement, tendons or
duct formers, embedded fixtures and into corners
of the formwork to produce a dense
homogeneous void-free mass having the required
surface finish. When vibrators are used, vibration
shall be done continuously during the placing of
each batch of concrete until the expulsion of air
has practically ceased and in a manner that does
not promote segregation. Over vibration shall be
avoided to minimize the risk of forming a weak
surface layer. When external vibrators are used,
the design of formwork and disposition of vibrator
shall be such as to ensure efficient compaction and
to avoid surface blemishes, vibrations shall not be
applied through reinforcement and where
vibrators of immersion type are used, contact with
reinforcement and all inserts like ducts etc., shall
be avoided. The internal vibrators shall be inserted
in an orderly manner and the distance between
insertions should be about one and a half times
the radius of the area visibly affected by vibration.
Additional vibrators in serviceable condition shall
be kept at site so that they can be used in the event
of breakdowns.

401.9 Construction Joints

401.9.1 Location

The location of construction joints shall be as
shown on the drawings or as approved by the
Engineer. The joints shall be provided in a direction
perpendicular to the member axis.

401.9.2 Preparation of Joint Surface

Laitance shall be removed before fresh concrete is
cast. The surface shall be roughened. Care shall be
taken that they should not dislodge the coarse
aggregates. Concrete may be brushed with a stiff
brush soon after casting while the concrete is
fresh.

If the concrete has partially hardened, it shall be
treated by wire brushing or with a stiff water jet
followed by drying with air jet immediately.
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Fully hardened concrete shall be treated with
mechanical hand tools or grit blasting, taking care
not to split or crack aggregate particles.

Before further concrete is cast, the surface should
be thoroughly cleaned to remove debris and
accumulated rubbish, one effective method being
by air jet.

Where there is likely to be a delay before placing
the next concrete lift, protruding reinforcement
shall be protected. Before the next lift is placed,
rust, loose, mortar or other contamination shall be
removed from the reinforcements. In aggressive
environment, the concrete shall be cut back to
expose the reinforcements for a length of about 50
mm to ensure that contaminated concrete is
removed.

The joint surface shall not be contaminated with
release agents, dust or curing membrane.

401.9.3 Concreting of Joints

The old surface shall be thoroughly cleaned and
soaked with water. Standing water shall be
removed shortly before the new concrete is placed
and the new concrete shall be thoroughly
compacted. Concreting shall be carried out
continuously up to the construction joints.
Surface retarders may be used to improve the
quality of construction joints.

For a vertical construction joint, a stopping board
shall be fixed previously at the predetermined
position and shall be properly stayed to prevent its
displacement or bulging when concrete s
compacted against it. Concreting shall be
continued right up to the board.

401.10 Concreting Under Water

When it is necessary to deposit concrete under
water, the methods, equipment, materials and
proportions of mix to be used shall be got
approved from the Engineer before any work is
started. Concrete shall contain 10 per cent more
cement than that required for the same mix placed
in the dry.

Concrete shall not be placed in water having a
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temperature below 5 degrees Celsius. The
temperature of the concrete, when deposited,
shall not be less than 16 degrees Celsius, nor more
than 40 degrees Celsius.

Cofferdams or forms shall be sufficiently tight to
ensure still water conditions, if practicable, and in
any case to reduce the flow of water to less than 3
meters per minute through the space into which
concrete is to be deposited. Cofferdams or forms
in still water shall be sufficiently tight to prevent
loss of mortar through the joints in the walls.
Pumping shall not be done while concrete is being
placed, or until 24 hours thereafter. To minimize
the formation of laitance, great care shall be
exercised not to disturb the concrete as far as
possible while it is being deposited.

All under water concreting shall be carried out by
tremie method only, using tremie of appropriate
diameter. The number and spacing of the tremies
should be worked out to ensure proper concreting.
The tremie concreting when started should
continue without interruption for the full height of
the member being concreted. The concrete
production and placement equipment should be
sufficient to enable the underwater concrete to be
completed uninterrupted within the stipulated
time. Necessary stand-by equipment should be
available for emergency situation.

The top section of the tremie shall have a hopper
large enough to hold one full batch of the mix or
the entire contents of the transporting bucket as
the case may be. The tremie pipe shall not be less
than 200 mm in diameter and shall be large
enough to allow a free flow of concrete and strong
enough to withstand the external pressure of the
water in which it is suspended, even if a partial
vacuum develops inside the pipe. Preferably,
flanged steel pipe of adequate strength for the job
shall be used. A separate lifting device shall be
provided for each tremie pipe with its hopper at
the upper end. Unless the lower end of the pipe is
equipped with an approved automatic check
valve, the upper end of the pipe shall be plugged
with a wadding of gunny sacking or other
approved material before delivering the concrete
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to the tremie pipe through the hopper; so that
when the concrete is forced down from the hopper
to the pipe, it will force the plug (and along with it
any water in the pipe) down the pipe and out of
the bottom end, thus establishing a continuous
stream of concrete. It will be necessary to raise
slowly the tremie in order to allow a uniform flow
of concrete, but it shall not be emptied so that
water is not allowed to enter above the concrete
in the pipe. At all times after placing of concrete is
started and until all the required quantity has been
placed, the lower end of the tremie pipe shall be
kept below the surface of the plastic concrete. This
will cause the concrete to build up from below
instead of flowing out over the surface and thus
avoid formation of layers of laitance. If the charge
in the tremie is lost while depositing, the tremie
shall be raised above the concrete surface and
unless sealed by the check valve, it shall be
replugged at the top end, as at the beginning,
before refilling for depositing further concrete.

401.11 Adverse Weather Conditions

401.11.1 Cold Weather Concreting

Where concrete is to be deposited at or near
freezing temperature, precautions shall be taken
to ensure that at the time of placing, it has a
temperature of not less than 5 degrees Celsius and
that the temperature of the concrete shall be
maintained above 4 degrees Celsius until it has
thoroughly hardened. When necessary, concrete
ingredients shall be heated before mixing but
cement shall not be heated artificially other than
by the heat transmitted to it from other
ingredients of the concrete. Stock-piled aggregate
may be heated by the use of dry heat or steam.
Aggregates shall not be heated directly by gas or
on sheet metal over fire. In general, the
temperature of aggregates or water shall not
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exceed 65 degrees Celsius. Salt or other chemicals
shall not be used for the prevention of freezing. No
frozen material or materials containing ice shall be
used. All concrete exposed to freezing weather
shall have entrained air and the water content of
the mix shall not exceed 30 liters per 50 kg of
cement.

401.11.2 Hot Weather Conditions

When depositing concrete in very hot weather,
precautions shall be taken so that the temperature
of wet concrete does not exceed 40 degrees
Celsius while placing. This shall be achieved by
stacking aggregate under the shade and keeping
them moist, using cold water, reducing the time
between mixing and placing to the minimum,
cooling form work by sprinkling water, starting
curing before concrete dries out and restricting
concreting as far as possible to early mornings and
late evenings. When ice is used to cool mixing
water, it will be considered a part of the water in
design mix. Under no circumstances shall be
mixing operation be considered complete until all
ice in the mixing drum has melted.

The Contractor will be required to state his
methodology for the Engineer’s approval when
temperatures of concrete are likely to exceed 40
degrees Celsius during the work.

401.12 Protection and Curing

Concreting operations shall not commence until
adequate arrangements for concrete curing have
been made by the contractor.

Curing and protection of concrete shall start
immediately after compaction of the concrete to
protect it from:

(a) Premature drying out particularly by solar
radiation and wind

(b) High internal thermal gradients

(c) Leaching out by rain and flowing water.
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(d) Rapid cooling during the first few days after
placing.

(e) Low temperature or frost

(f) Vibration and impact which may disrupt the
concrete and interfere with its bond to the
reinforcement.

Where members are of considerable size and
length, with high cement content, accelerated
curing methods may be applied, as approved by
the Engineer.

401.12.1 Water Curing

Water for curing shall be as specified in clause
401.2.6 of this Specification.

Sea water shall not be used for curing. Seawater
shall not come into contact with concrete
members unless it has attained adequate strength.
Entire surface of concrete shall be kept
continuously in a damp or wet condition by
application of water for a minimum period of 7
days after the concrete has been placed. Cotton
mats, rugs, sacks, blankets, carpets, canvas or
similar materials approved by the Engineer may be
used to retain the moisture. At the expiration of
the curing period the concrete surface shall be
cleared of the curing medium.

401.12.2 Steam Curing

Where steam curing is adopted for pre-cast
concrete products, it shall be ensured that it is
done in a suitable enclosure to contain the live
steam in order to minimize moisture and heat
loses. The initial application of the steam shall be
after about four hours of placement of concrete to
allow the initial set of the concrete to take place.
Where retarders are used, the waiting period
before application of the steam shall be increased
to about six hours.

The steam shall be at 100 per cent relative
humidity to prevent loss of moisture and to
provide excess moisture for proper hydration of
the cement. The application of steam shall not be
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directly on the concrete and the ambient air
temperature shall increase at a rate not exceeding
5 degrees Celsius per hour until a maximum
temperature of 60 degrees Celsius to 70 degrees
Celsius is reached. The maximum temperature
shall be maintained until the concrete has reached
the desired strength.

When steam curing is discontinued, the ambient
air temperature shall not drop at a rate exceeding
5 degrees Celsius per hour until a temperature of
about 10 degrees Celsius above the temperature
of the air to which the concrete will be exposed,
has been reached.

The concrete shall not be exposed to temperatures
below freezing for at least six days after curing.

401.12.3 Curing Compounds

Curing compounds shall only be permitted in
special circumstances and will require specific
approval of the Engineer. Curing compounds shall
not be used on any surface which requires further
finishing to be applied. All construction joints shall
be moist, cured and no curing compound will be
permitted in locations where concrete surfaces are
required to be bonded together.

Curing compounds shall be continuously agitated
during use. All concrete cured by this method shall
receive two applications of the curing compound.
The first coat shall be applied immediately after
acceptance of concrete finish. If the surface is dry,
the concrete shall be saturated with water and
curing compound applied as soon as the surface
film of water disappears. The second application
shall be made after the first application has set.
Placement in more than two coats may be
required to prevent streaking.

401.13 Finishing
Immediately after the removal of forms, exposed
bars or bolts, if any, shall be cut inside the concrete
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member to a depth of at least 50 mm below the
surface of the concrete and the resulting holes
filled with cement mortar. All fins caused by form
joints, all cavities produced by the removal of form
ties and all other holes and depressions, honey
comb spots, broken edges or corners, and other
defects, shall be thoroughly cleaned, saturated
with water, and carefully pointed and rendered
true with mortar of cement and fine aggregate
mixed in the proportions used in the grade of
concrete that is being finished and of as dry a
consistency as is possible to use. Considerable
pressure shall be applied in filling and pointing to
ensure thorough filling in all voids. Surfaces which
have been pointed shall be kept moist for a period
of twenty thousand four hours. Special pre-
packaged proprietary mortars shall be used where
appropriate or where specified in the drawing.

All construction and expansion joints in the
completed work shall be left carefully tooled and
free from any mortar and concrete. Expansion
joint filler shall be left exposed for its full length
with clean and true edges.

Immediately after removal of forms, the concrete
work shall be examined by the engineer before any
defects are made good.

(a) The work that has sagged or contains
honeycombing to an extent detrimental to
structural safety or architectural appearance
shall be rejected.

(b) Surface defect of a minor nature may be
accepted. On acceptance of such work by the
Engineer, the same shall be rectified as
directed by the Engineer.

401.14 Tolerances

Tolerance for dimensions/shape of various
components shall be as shown in the table below
or indicated elsewhere in these specifications or
shown on the drawings or as directed by the
Engineer.

Table 401-1 Tolerances in Concrete Elements
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Description Tolerances
(a) Variation in cross-
] ) ) +10mm,
sectional dimensions
-5mm
(b) Misplacement from
specified position in
10 mm
plan
(c) Variation of levels at
the top 110 mm
g (d) Variations of reduced
G levels of bearin
2 & 5 mm
3 areas
0
a | (e)
(f)  Variations from
plumb over full +10 mm
height
(g) Surface irregularities
measured with 3 m
straight edge
All surfaces except
bearing areas
Bearing areas 5mm
3mm
(a) Variation in cross-
sectional dimensions
Up to and including
2m 5 mm
]
5 over2m 5 mm
2
§ (b) Variation in length shall not
5
g overall and length exceed £10 mm
% between bearings or 0.1 percent
o of span length,
(O] . .
S whichever is
[
S lesser
% (c) Permissible surface
g irregularities when
measured with a3 m
. 5mm
straight edge or
template
(a) Variations in thickness
' -5mmto
£ of top and bottom slab
& 4 ) +10 mm
i Y for box girders, top and
bottom flange for T-
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girders or slabs

overall and length

(b) Variations in  web -5mmto
thickness +10 mm
(c) Variations in overall
depth or width 5 mm
(d) Variation in length | shall not

exceed +10mm

between bearings or £0.1 per
cent of the
span length,
whichever is
lesser

(e) Permissible surface

irregularities when

Measured with a 3 m 5mm

straight edge or

template

401.15 Tests and Standards of Acceptance
Concrete shall conform to the surface finish and
tolerance as prescribed in these specifications for
respective components.

Random sampling and section by section of
acceptance inspection shall be made for the 28
days compressive strength of concrete.

Concrete under acceptance shall be notionally
divided into sections for the purpose of sampling,
before commencement of work. The delimitation
of sections shall be determined by the following:

(i) No individual section shall be
more than 30 cum. in volume

(ii) At least one specimen forming
an item of the sample
representing the section shall
be taken from concrete of the
same grade and mix
proportions cast on any day.

(iii) Different grades of mixes of
concrete shall be divided into

Ga2dn slaylizs g oLlinle)l 401.15
>y phe UGS 4 ol apSoLs
Olasrdos o2l ) posiiny JSb 40 ) b

sl Gho dbsoye polie ol o
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Slom oo Sols ek drhid 4y drhd gyody
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separate sections .

Concrete of a section shall be used in the same
identifiable component of the bridge.

(1) Sampling and testing
(i) Concrete for making 6 test
specimens shall be taken from
a batch of concrete at point of
delivery into construction.

(ii) A random sampling procedure
to ensure that each of the
concrete batches forming the
section under acceptance
inspection has equal chance of
being chosen for taking
specimens shall be adopted.

(iii) Cylindrical specimens shall be
made, cured and tested at the
age of 7 and 28 days for
compressive strength in
accordance with AASHTO T22,
ASTM C39 or equivalent. The
28-day test strength result for
each specimen shall form an
item of the sample.

(2) Test specimen and sample strength

Three test specimens shall be made from each
sample for testing at 28 days. Additional
specimens may be required for various purposes
such as to determine the strength of concrete at 7
days or for any other purpose.

The test strength of the sample shall be the
average of the strength of 3 specimens. The
individual variation should not be more than + 15
percent of the average.

(3) Frequency
The minimum frequency of sampling of concrete
of each grade shall be in accordance with the
following Table.
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Table 401-5: Minimum Frequency of Sampling of G5 ddged duxd JdI 4> :5-401 Jyun
Concrete G SO LS
Quantity of Concrete in work,
m3 No. of samples
1-5 1
6-15 2
16-30 3
31-50 4
4 plus on
additional
51 and above sample for each
additional 50m3
or part thereof
At least one sample shall be taken from each shift of oS SO e H sl b So LB us
work. (cd) sy Ls
(4) Acceptance criteria gimdn bol xd (4)
a) Compressive Strength sylid ceglio (a
When both the following conditions are met, c A0S Gl Jod bl gdgy g by
the concrete complies with the specified ol GarS sy lad g lie Ly oS iLs

compressive strength: P lados Guws

(i) The mean  strength S g2yl 48 lwgl aaglio (1)

determined  from any Hleie s ol )
L ol odd s S dSged

group of four consecutive
x5 s LG g Lie ol .

samples should exceed the i
i I dw o 0 dw
specified characteristic

compressive strength. o . .

4 g0 ) S e gl (11)

Sy Lbd Goglio Olowgns MPa
bl e d xS

(i) Strength of any sample is
not less than the specified
characteristic compressive

strength minus 3 MPa. . c . . . L ..
dondo e oS e Oldole)yl s

9 o3 g Jdel 51 (am) dly sle bk
px> Jlade oS a5l Hl aan Glue
test results include the batches from which cib s i)y SsoLs
the first and last samples were taken,

The quantity of concrete represented by the

together with all intervening batches.

b) Chloride and Sulphate Content auidw g Wl yelS seixe (b
The total chloride and sulphuric anhydride (SOs) Soyeidw 5 Wl HelS seixa g
content of all the constituents of concrete as a Sl o dan (S0s) Ay able sl
percentage of mass of cement in the mix shall slard glwl 4o G SOLS 4SS
not exceed the values given in this section of the o 45y iy ao sy odcaw 4SS
specifications. cdw o O lasdis (o

244 | Section 4



Section 4: Concrete Works

General Technical Specification

If the concrete is not able to meet any of the
standards of acceptance as prescribed, the effect of
such deficiency on the structure shall be investigated
by the contractor as directed by the Engineer. The
Engineer may accept the concrete as sub-standard
work. Any additional work required by the engineer
for such acceptance shall be carried out by the
contractor at his cost. In case the concrete is not
found to be acceptable after investigation, the
Contractor shall remove the rejected concrete
forthwith.

401.16 Method of Measurement

Structural concrete unless covered as structural
component in other items shall be measured in
cubic meters for each grade of concrete. In
reinforced or pre-stressed concrete, the volume
occupied by reinforcement or pre-stressing cables
and sheathing shall not be deducted. The slab shall
be measured as running continuously through and
the beam as the portion below the slab.

401 (1) Structural Concrete, C15 cum
401 (2) Structural Concrete, C18 cum
401 (3) Structural Concrete, C21 cum
401 (4) Structural Concrete, C24 cum

401.17 Rates

The Contract unit rate for structural concrete shall
cover cost of all materials, labors, tools, plant and
equipment required for mixing, transporting and
placing in position, vibrating and compacting,
finishing and curing as per this Section or as
directed by the Engineer, including all incidental
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expenses, sampling and testing, quality assurance
and supervision. Unless mentioned separately as
an item in the Contract, the Contract unit rate for
concrete shall also include the cost of providing,
fixing and removing formwork required for
concrete work.

402 Reinforcing Steel

402.1 Scope of Work

This work shall consist of furnishing and placing
coated or uncoated mild steel or high strength
deformed reinforcement bars (untensioned) of the
shape and dimensions shown on the drawings and
conforming to these Specifications or as approved
by the Engineer.

402.2 Material

402.2.1 Reinforcement

Reinforcement steel shall be of the grade indicated
in the Drawings or instructed by the Engineer
conforming to AASHTO M31 (or ASTM A 615)
“Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement” or other equivalent
international standards approved by the Engineer.

Table 402-1 Tensile Requirements of AASHTO
M31 (ASTM A 615)

18 o| 38 o
Grade {eq|sg
(ING) (G]
Tensile strength, min (MPa) ¢ K &
S (o] (o)
Yield strength, min (Mpa) ¢ | Q
< n
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oS cdaes Jald ol gligas oo ySOLS

chd by oSS pdY dd G Hed

i sis oY b 402
syLS bogdxs 402.1
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Elongation in 200 mm, min (%)
Bar Designation No.

10
13,16
19
22,25
29,32, 36
43,57

N RPN R PR
N N o0 O 0 oo
a OO NN

Notes:
Grade 280 bars are furnished only in sizes 10
through 19

Grade 520 bars are furnished only in sizes 19
through 57

Bar mats for concrete reinforcement shall conform
to ASTM A 184 “Specification for Fabricated
Deformed Steel Bar Mats for Concrete
Reinforcement” or other equivalent international
standard approved by the Engineer.

Deformed wire for concrete reinforcement shall
conform to ASTM A496 “Specification for Steel
Wire, Deformed, for Concrete Reinforcement” or
other equivalent international standard approved
by the Engineer.

Welded plain wire fabric for concrete
reinforcement shall conform to ASTM A185
“Specification for Steel Welded Wire Fabric, Plain,
for Concrete Reinforcement” or other equivalent
international standard approved by the Engineer.
Welded deformed wire fabric for concrete
reinforcement shall conform to ASTM A497
“Specification for Steel Welded Wire fabric,
Deformed, for Concrete Reinforcement” or other
equivalent international standard approved by the
Engineer.

All steel shall be procured from original producers
and no re-rolled steel shall be incorporated in the

R
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work.

Only new steel shall be delivered to the site. Every
bar shall be inspected before assembling on the
work and defective, brittle or burnt bar shall be
discarded. Cracked ends of bars shall be discarded.
Certificate sheet or technical data sheet with
certification of purchased reinforcing steel shall be
submitted for approval of the Engineer.

402.2.2 Protection of Reinforcement

Uncoated reinforcing steel shall be protected from
rusting or chloride contamination. Reinforcements
shall be free from rust, mortar, loose mill scale,
grease, oil or paints. This may be ensured either by
using reinforcement fresh from the factory or
thoroughly cleaning all reinforcement to remove
rust using any suitable method such as san
blasting, mechanical wire brushing, etc., as
directed by the Engineer. Reinforcements shall be
stored on blocks, racks or platforms and above the
ground in a clean and dry condition and shall be
suitably marked to facilitate inspection and
identification.

Portions of uncoated reinforcing steel and dowels
projecting from concrete shall be protected within
one week after initial placing of concrete with a
brush coat of neat cement mixed with water to a
consistency of thick paint. This coating shall be
removed by lightly tapping with a hammer or
other tool not more than one week before placing
of the adjacent pour of concrete. Coated
reinforcing steel shall be protected against
damage to the coating. If the coating on the bars is
damaged during transportation or handling and
cannot be repaired, the same shall be rejected.

402.3 Bending of Reinforcement

Bar bending schedule shall be furnished by the
Contractor and approved by the Engineer before
start of work. Reinforcing steel shall conform to
the dimensions and shapes given in the approved
Bar Bending Schedules. The approval of bar
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bending schedule by the Engineer shall in no way
relieve the responsibility of the Contractor. Any
expense incident to the incorrectness of the bar
bending schedule to make them comply with the
Drawings shall be borne by the Contractor.

Bars shall be bent cold to the specified shape and
dimensions or as directed by the Engineer using a
proper bar bender, operated by hand or power to
obtain the correct radii of bends and shape. Bars
shall not be bent or straightened in a manner that
will damage the parent material or the coating.
Bars bent during transport or handling shall be
straightened before being used on work and shall
not be heated to facilitate straightening.

402.4 Placing of Reinforcement

402.4.1 The reinforcement cage should
generally be fabricated in the yard at
ground level and then shifted and
placed in position. The reinforcement
shall be placed strictly in accordance
with the drawings and shall be
assembled in position only when the
structure is otherwise ready for
placing of concrete. Prolonged time
gap between assembling  of

reinforcements and casting of

concrete, which may result in rust
formation on the surface, shall not be

permitted.

402.4.2 Reinforcement bars shall be placed
accurately in position as shown on the
drawings. The bars, crossing one
another shall be tied together at every
intersection  with  binding  wire

(annealed) to make the skeleton of

the reinforcement rigid such that the

reinforcement does not get displaced
during placing of concrete, or any
other operation. The diameter of

binding wire shall not be less than 1

mm.
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402.4.3 Bars shall be kept in position usually

by the following methods:

(i)

(ii)

(iii)

(iv)

In case of beam and slab
construction, cover blocks
made of concrete of thickness
equal to the specified cover
shall be placed between the
bars and formwork. The
concrete cover blocks shall
have the same strength and
specification as those of the
member. Industrially produced
polymer cover blocks subject to
satisfactory evidence that the
polymer composition is not
harmful to concrete and
reinforcement may be
permitted by the Engineer.

In case of dowels for columns
and walls, the vertical
reinforcement shall be kept in
position by means of timber
templates with slots cut in
them accurately, or with cover
blocks tied to the
reinforcement. Timber
templates shall be removed
after the concreting has
progressed up to a level just
below their location.

Layers of reinforcements shall
be separated by spacer bars at
approximately one meters
intervals. The minimum
diameter of spacer bars shall be
12 mm or equal to maximum
size of main reinforcement or
maximum size of coarse
aggregate, whichever is
greater. Horizontal
reinforcement shall not be
allowed to sag between
supports.

Necessary stays, blocks, metal
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chairs, spacers, metal hangers,
supporting wires etc., or other
subsidiary reinforcement shall
be provided to fix the
reinforcements firmly in its
correct position.

(v) Use of pebbles, broken stone,
metal pipe, brick, mortar or
wooden blocks etc., as devices
for positioning reinforcement
shall not be permitted.

402.4.4 Bars coated with epoxy or any other
approved protective coating shall be
placed on supports that do not
damage the coating. Supports shall be
installed in a manner such that planes
of weakness are not created in
hardened concrete. The coated
reinforcing steel shall be held in place
by use of plastic or plastic coated
binding wires especially

manufactured for the purpose.

402.4.5 Placing and fixing of reinforcement
shall be inspected and approved by
the Engineer before placing concrete.

402.5 Bar Splices

402.5.1 Lapping

All reinforcement shall be furnished in full lengths
as indicated on the drawing. No splicing of bars,
except where shown on the drawing, will be
permitted without approval of the Engineer. The
lengths of the splice shall be as indicated on
drawing or as approved by the Engineer. Where
practicable, overlapping bars shall be bound with
annealed steel binding wire, not less than 1 mm
diameter and twisted tight such a manner as to
maintain  minimum clear cover to the
reinforcement from the concrete surface. Lapped
splices shall be staggered or located at points,
along the span where stresses are low.

402.5.2 Welding

L zuw gy 402.5

Jsb Lues 402.5.1

4511 Le 4dis 5o 4S8 syeb La gaw plas
e Loadh Ul of JaSe Jab 4o ol
Wi Ho Sole s Lbw! 4 Ledw W
xS Goduas 1 dxmsy codd 00 Lo
ol e Jeb cosdae 00l 0yl
4 Lo g 4dis odd 45!yl Jab 4y Gl
ol ol Ll il GodeS wlel
e Dl dodeS Jab daly Gk
OF b3yl 4S5 ((lagw) pp paw bwss
Cluwm sosb s o Jo S H1 Jb5as
=SS LS ey Swlrs gopdaS A4S ded
Ll Ledaw Heb dodas disay Lo bhis
ol S sl oy Loy el abiiyo
Sosd 00l GuxBdge wbly aS FAAS

0548 &iuddy 402.5.2

251 | Section 4



Section 4: Concrete Works

General Technical Specification

Splicing by welding of reinforcement shall not be
permitted unless if detailed on the drawing or
approved by the Engineer. Weld shall develop an
ultimate strength equal to or greater than that of
the bars connected.

402.5.3 Mechanical Coupling of Bars

Bars may be joined with approved patented
mechanical devices as indicated on the drawing or
as approved by the Engineer e.g. by special grade
steel sleeves swaged on to bars in end to end
contact or by screwed couplers. In case such
devices are permitted by the Engineer, they shall
develop at least 125 per cent of the characteristic
strength of the reinforcement bar.

402.6 Testing and Acceptance

The material shall be tested in accordance with
relevant  Specifications and necessary test
certificates shall be furnished. Additional tests, if
required, shall be carried out by the Contractor at his
own cost.

The fabrication, furnishing and placing of
reinforcement shall be in accordance with these
Specifications and shall be checked and accepted by
the Engineer.

402.7 Method of Measurement

Reinforcement shall be measured in length
including hooks, if any, separately for different
diameters as actually used in work, excluding
overlaps. From the length so measured, the weight
of reinforcement shall be calculated in tones on
the basis of the unit weight of steel is equal to 7.85
tons/m3. Wastage, overlaps, couplings, welded
joints, spacer bars, chairs, stays, hangers and
annealed steel wire or other methods for binding
and placing shall not be measured and cost of
these items shall be deemed to be included in the
rates for reinforcement.

402 (1) Reinforcement, deformed bars
ton

L eyl &ipads Ly Leaw aSeay
45051 e adddyo 4SHol 4380 ded 0310
bl 00 S Godal ol Lo g ol
4S04 0010 drwed S ByLS uoly Sioud,
Loy Aaw  aled Geglis Jolzae 4y

Load 90 4Ll g dwys 04 ed

L zow Sooleas g 402.5.3
Sl el ol Ly 0Sae Lgiaw
Lo g odd 45yl adds Ho 4S5 odd Foduas
colw Jhe odd Syl Sl b S
92 A4S Ve wlF dawd> S Hlag) e
CAOS A prlo 1) Lgraw pladl
sl bwe S obawl ol S S) 00
L ocows o el g3 ol ogd 03l o)Ll
bl wand 125 Fow Gy Lo

Gsdy o gle)l 402.6

O dbgyys olakide 4 by auly ol g
ol jon p)Y 4l Fodald Lo g GislaoyT
Whly oy ol Slaolaeyl 31 L ably
Logd 1 bl saloyl 48 043 B yuan
Ll Lgraw 025 Lole s g oS lw
bwg s ol 4 00y Slaxde ol Golhboe
SOsl A byl e i

SIS o)l uSl gigy 402.7

03 odeb 4 o K Jeado L Lgnaw
S o s sle b8 S0 s2s0 D)o
B e T S e N O R e A
S - W ST RW S U VUS| ECUVY B PO
wlael 4o Lgdaw )y Heb a5 o)) Il
= 0 4S5 Syswyd 20385l (5
oxSoyde bS5 185 0¥ axs> Al
(7.85 ton/m3 )
sl S Sooudy ey olw o Job
Olooels si3dd gla wyS ¢ suiad 4alols
Wey 3520 5 puo paw )b sle 0uS S
DL az S 4 siadw 5 o Uw sl
a8 ool G d 4SSy D048 dawlx e uls
cosw Jela GoedS slygtaw 20 )0
DI, sletw oSS gaw (1) 402
O

L 5ds colxolos O |

252 | Section 4



Section 4: Concrete Works

General Technical Specification

402.8 Rates

The contract unit rate for coated/uncoated
reinforcement shall cover the cost of material,
fabricating, transporting, storing, bending,
placing, binding and fixing in position as shown on
the drawings as per these Specifications and as
directed by the Engineer, including all labors, tools,
equipment, supplies, royalty, transportation,
incidentals, sampling, testing and supervision.

403 Formwork

403.1 Scope of Work

Formwork shall include all temporary or
permanent forms required for forming the
concrete of the shape, dimensions and surface
finish as shown on the drawing or as directed by
the Engineer, together with all props, staging,
centering, scaffolding and temporary construction
required for their support.

403.2 Materials

Timber materials shall conform to AASHTO M168
or equivalent. Metal materials shall conform to the
relevant international standards or equivalent.
Materials and components used for formwork
shall be examined for damage or excessive
deterioration before use/re-use and shall be used
only if found suitable after necessary repairs. In
case of timber formwork, the inspection shall not
only cover physical damages but also signs of
attacks by decay, rot or insect attack or the
development of splits.

Forms shall be constructed with metal or timber.
The metal used for forms shall be of such thickness
that the forms remain true to shape. All bolts
should be countersunk. The use of approved
internal steel ties or steel or plastic spacers shall
be permitted. Structural steel tubes used as
support for forms shall have a minimum wall
thickness of 4 mm. Other materials may also be
used if approved by the Engineer.
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403.3 Design of Formwork

403.3.1 The Contractor shall furnish the design
and drawings of complete formwork
(i.e. the forms as well as their supports)
for approval of the Engineer before any
erection is taken up. If proprietary
system of formwork is used, the
Contractor shall furnish detailed
information to the Engineer for
approval.

Notwithstanding any approval or review of
drawing and design by the Engineer, the
Contractor shall be entirely responsible for
the adequacy and safety of formwork.
The design of the formwork shall ensure that the
forms can be conveniently removed without
disturbing the concrete. The design shall facilitate
proper and safe access to all parts of formwork for
inspection.

403.4 Workmanship

403.4.1 The formwork shall be robust and strong
and the joints shall be leak-proof.
Staging must have cross bracings and
diagonal bracings in both directions.
Staging shall be provided with an
appropriately designed base plate
resting on firm strata.

403.4.2 The number of joints in the formwork shall
be kept to a minimum by using large
size panels. The design shall provide for
proper  “soldiers” to facilitate

alignment. All joints shall be leak proof

and must be properly sealed. Use of

PVC T-section is essential to prevent

leakage of grout.

403.4.3 As far as practicable, clamps shall be used
to hold the forms together. Where use
of nails is unavoidable minimum
number of nails shall be used and these
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shall be left projecting so that they can
be withdrawn easily. Use of double
headed nails shall be preferred.

403.4.4 Use of ties shall be restricted, as far as
practicable. Wherever ties are used
they shall be used with HDPE sheathing
so that the ties can easily be removed.
No parts prone to corrosion shall be left
projecting or near the surface. The
sheathing shall be grouted with cement
mortar of the same strength as that of
the structure.

403.4.5 Unless otherwise specified, or directed,
chamfers or fillets of sizes 25 mm x 25
mm shall be provided at all angles of
the formwork to avoid sharp corners.
The chamfers, beveled edges and
moldings shall be made in the
formwork itself. Opening for fixtures
and other fittings shall be provided in
the shuttering as directed by the
Engineer.

403.4.6 Shuttering for walls, sloping members and
thin sections of considerable height
shall be provided with temporary
openings to permit inspection and
cleaning out before placing of concrete.

403.4.7 The formwork shall be constructed with
pre-camber to the soffit to allow for
deflection of the formwork. Pre-
camber to allow for deflection of
formwork shall be in addition to that
indicated for the permanent structure
in the drawings.

403.4.8 Where centering trusses or launching
trusses are adopted for casting of
superstructure, the joints of the
centering trusses, whether welded,
riveted or bolted should be thoroughly
checked periodically. Also, various
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members of the centering trusses
should be periodically examined for
proper alignment and unintended
deformation before proceeding with
the concreting. They shall also be
periodically checked for any
deterioration in quality due to steel
corrosion.

403.4.9 The formwork shall be so made as to
produce a finished concrete true to
shape, line and levels and dimensions
as shown on the drawings, subject to
the tolerances specified in respective
sections of these Specifications, or as
directed by the Engineer.

403.4.10 Where metal forms are used, all bolts
and rivets shall be countersunk and
well ground to provide a smooth, plane
surface. Where timber is used it shall
be well seasoned, free from loose
knots, projecting nails, splits or other
defects that may mar the surface of
concrete.

403.4.11 Forms shall be made sufficiently rigid by
the use of ties and bracings to prevent
any displacement or sagging between
supports. They shall be strong enough
to withstand all pressure, ramming and
vibration during and after placing the
concrete. Screw jacks or hard wood
wedges where required shall be
provided to make up any settlement in
the formwork either before or during
the placing of concrete.

403.4.12 The formwork shall take due account of
the calculated amount of positive or
negative camber so as to ensure the
correct final shape of the structures,
having regard to the deformation of
false work, scaffolding or propping and
the instantaneous or deferred
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deformation due to various causes
affecting pre-stressed structures.

403.4.13 Suitable camber shall be provided to
horizontal members of structure,
especially in long spans to counteract
the effects of deflection. The formwork
shall be so fixed as to provide for such
camber.

The formwork shall be coated with an approved
release agent that will effectively prevent sticking
and will not stain the concrete surface. Lubricating
(machine oils) shall be prohibited for use as
coating.

403.5 Formed Surface and Finish

The formwork shall be lined with material
approved by the Engineer so as to provide a
smooth finish of uniform texture and appearance.
This material shall leave no stain on the concrete
and so fixed to its backing as not to impart any
blemishes. It shall be so fixed to its backing as not
to impart any blemishes. It shall be of the same
type and obtained from only one source
throughout for the construction of any one
structure. The Contractor shall make good any
imperfections in the resulting finish as required by
the Engineer. Internal ties and embedded metal
parts shall be carefully detailed and their use shall
be subject to the approval of the Engineer.

403.6 Precautions

(i) Special measures in the design of
formwork shall be taken to ensure that it
does not hinder the shrinkage of concrete.
The soffit of the formwork shall be so
designed as to ensure that the formwork
does not restrain the shortening and/or
hogging of beams during pre-stressing.
The forms may be removed at the earliest
opportunity subject to the minimum time
for removal of forms with props retained
in position.

LU g olJLE azhw 403.5
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(i) Where necessary, formwork shall be so
arranged that the soffit form, property
supported on props only can be closed
with the same grade of concrete as the
adjoining structure immediately after
removal of formwork ensuring watertight
joints.

(iii) Any cut-outs or openings provided in any
structural member to facilitate erection of
formwork shall be closed with the same
grade of concrete as the adjoining
structure immediately after removal of
formwork ensuring watertight joints.

(iv) Provision shall be made for safe access on,
to and about the formwork at the levels as
required.

(v) Close watch shall be maintained to check

for settlement of formwork during
concreting. Any settlement of formwork
during concreting shall be promptly
rectified.

(vi) Water used for curing should not be
allowed to stagnate near the base plates
supporting the staging and should be
properly drained.

403.7 Preparation of Formwork Before Concrete

The inside surfaces of forms shall, except in the
case of permanent form work or where otherwise
agreed to by the Engineer be coated with a release
agent supplied by approved manufacturer or of an
approved material to prevent adhesion of
concrete to the formwork. Release agents shall be
applied strictly in accordance with the
manufacturer’s instructions and shall not be
allowed to come into contact with any
reinforcement or pre-stressing tendons and
anchorages. Different release agents shall not be
used in formwork for exposed concrete.

Before re-use of forms, the following actions shall

3

Jus sy oJdLS sHlw oolel 403.7
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be taken:
(i) The contact surfaces of the
forms shall be cleaned carefully
and dried before applying a
release agent.

(i) It should be ensured that the
release agent is appropriate to
the surface to be coated. The
same type and make of release
agent shall be used throughout
on similar formwork materials
and different types should not
be mixed.

(iii) The form surfaces shall be
evenly and thinly coated with
release agent. The vertical
surface shall be treated before
horizontal surface and any
excess wiped out.

(iv) The release agent shall not
come in contact  with
reinforcement or the hardened
concrete.

All forms shall be thoroughly cleaned immediately
before concreting.

The Contractor shall give the Engineer due notice
before placing any concrete in the forms to permit
him to inspect and approve the formwork, but
such inspection shall not relieve the Contractor of
his responsibility for safety of formwork, men,
machinery, materials and finish or tolerances of
concrete.

403.8 Removal of Formwork

The scheme for removal of formwork (i.e. de-
shuttering and de-centering) shall be planned in
advance and furnished to the Engineer for scrutiny
and approval. No formwork or any part thereof
shall be removed without prior approval of the
Engineer.

The formwork shall be removed so as not to cause

QLS gaxS (5s3) Ly 403.8
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any damage to concrete. Centering shall be
gradually and uniformly lowered in such a manner
as to permit the concrete to take stresses due to
its own weight uniformly and gradually to avoid
any shock or vibration.

Where not specifically approved, the time of
removal of formwork (when ordinary Portland
cement is used without any admixtures at an
ambient temperature exceeding 10 degrees
Celsius) shall be as under:

a) Walls, piers, abutments, columns and : 24to 48 hoursas may be decided by the
vertical faces of structural members Engineer

b)  Soffits of Slabs : 3days
(with props left under)

c) Props (left under slabs) : 14 days

d)  Soffit of Girders . 7days

(with props left under)
e) Props(left under girders) : 21days
Where there are re-entrant angles in the concrete
sections, the formwork should be removed at the
sections as soon as possible after the concrete has
set, in order to avoid cracking due to shrinkage of
concrete.

403.9 Re-Use of Formwork JLd 31 4SS oo lelwl 403.9
When formwork is dismantled, its individual
components shall be examined for damage and
damaged pieces shall be removed for rectification.
Such examination shall always be carried out
before being used again. Before re-use all
components shall be cleaned of deposits of soil,
concrete or other unwanted materials. Threaded
parts shall be oiled after cleaning.

All bent steel props shall be straightened before re-
use. The maximum deviation from straightness is
1/600 of the length. The maximum permissible
axial loads in used props shall be suitably reduced
depending upon their condition. The condition of
the timber components, plywood and steel
shuttering plates shall be examined closely for
distortion and defects before re-use.

403.10 Specialized Formwork (s odLd) pls s oJLs 403.10
Specialized formwork may be required in the case
of slip-form work, underwater concreting,
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segmental construction etc. Such specialized
formwork shall be designed and detailed by
competent agencies and a set of complete working
drawings and installation instructions shall be
supplied to the Engineer. The site personnel shall
be trained in the erection and dismantling as well
as operation of such specialized formwork. In case
proprietary equipment is used, the supplier shall
supply drawings, details, installation instructions,
etc., in the form of manuals along with the
formwork. Where specialized formwork is used,
close co-ordination with the design of permanent
structure is necessary.

For slip-form the rate of slipping the formwork
shall be designed for each individual case taking
into account various parameters including the
grade of concrete, concrete strength, concrete
temperature, ambient temperature, concrete
admixtures, etc. in the case of segmental
construction, the concrete mix shall be normally
designed for developing high early strength so that
the formwork is released as early as possible.

In order to verify the time and sequence of
striking/removal of specialized formwork, routine
field tests for the consistency of concrete and
strength development are mandatory and shall be
carried out before adoption.

For specialized formwork, the form lining material
may be either plywood or steel of appropriate
thickness. Plywood is preferred where superior
quality of surface is desired, whereas steel
sheeting is normally used where large number of
repetitions is involved.

403.11 Tests and Standards of Acceptance

The material shall be tested in accordance with
these Specifications and shall meet the prescribed
criteria.

The work shall conform to these Specifications and
shall meet the prescribed standards of acceptance.

403.12 Method of Measurement

Unless stated otherwise the rate for concrete in
plain concrete, reinforced concrete or pre-stressed
concrete shall be deemed to include all formwork

Gy sbaylizs 5 oliole)l 403.11
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required in accordance with this section and shall
not be measured separately.

Where it is specifically stipulated in the Contract
that the formwork shall be paid for separately,
measurement of formwork shall be taken in
square meters of the surface area of concrete
which is in contact with formwork.

403.13 Rates

The Contract unit rate of the plain concrete,
reinforced concrete or pre-stressed concrete as
defined in respective sections shall be deemed to
cover the costs of all formwork, including cost of
all materials, labors, tools and plant required for
design, construction and removal of formwork and
supervision as described in this section including
properly supporting the members until the
concrete is cured, set and hardened as required.
Where the contract unit rate for formwork is
specifically provided as a separate item, it shall
include the cost of all materials, labors, tools and
plant required for design, construction and
removal of formwork and supervision as described
in this section including properly supporting the
members until the concrete is cured, set and
hardened as required.

Ln ¢, 403.13
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SECTION 5: MASONRY WORKS

501 Brickworks

501.1 Scope of Work

Brickwork shall consist of construction of
structures with bricks jointed together by cement
mortar in accordance with the details shown on
the drawings or as approved by the Engineer.

501.2 Materials
501.2.1 Bricks

Clay or shale bricks shall conform to the
requirements of the followings or other equivalent
international standards approved by the Engineer.

Sewer and Manhole AASHTO M91 (or ASTM
Brick (Made from Clay (C32)
or Shale):

- Brick for sewer or
drainage
structures  shall
conform to the
physical
properties for the
specified Grades
SS or SM.

- Brick for
manholes, catch
basins, and other
related structures
shall conform to
the physical
properties for the
specified Grades
MS or MM.

Unless otherwise
specified by the
purchaser, brick of
Grade SS shall be
accepted instead of
Grade SM; also Grade
MS shall be accepted
instead of Grade MM.
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Building Brick (Solid AASHTO M112 (or
Masonry Units Made ASTM C62)

from Clay or Shale):

- Unless otherwise

specified on the

Drawings or directed

by the Engineer,

grade MW (Moderate

Weathering) shall be

used.

501.2.2 Cement
Cement shall conform to the requirements laid

down in Section 4.

501.3 Cement Mortar

Cement and sand shall be mixed in specified
proportions given in the Drawings. Cement shall
be proportioned by weight, taking the unit weight
of cement as 1.44 tonne per cubic meter. Sand
shall be proportioned by volume taking into
account due allowance for bulking. All mortar shall
be mixed with a minimum quantity of water to
produce desired workability consistent with
maximum density of mortar. The mix shall be clean
and free from type of
soil/acid/alkali/organic matter or deleterious

injurious

substances.

The mixing shall preferably be done in a
mechanical mixer operated manually or by power.
Hand mixing can be resorted to as long as uniform
density of the mix and its strength are assured
subject to prior approval of the Engineer. Where
permitted, hand mixing operation shall be carried
out on a clean watertight platform, where cement
and sand shall be first mixed dry in the required
proportion by being turned over and over,
backwards and forwards several times till the
mixture is of uniform color. Thereafter, minimum
quantity of water shall be added to bring the
mortar to the consistency of a stiff paste. The
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mortar shall be mixed for at least two minutes
after addition of water.

Mortar shall be mixed only in such quantity as
required for immediate use. The mix, which has
developed initial set, shall not be used. Initial set
of mortar with ordinary Portland cement shall
normally be considered to have taken place in 30
minutes after mixing. In case the mortar has
stiffened during initial setting time because of
evaporation of water, the same can be re-
tempered by adding water as frequently as
needed to restore the requisite consistency, but
this re-tempering shall not be permitted after 30
minutes. Mortar unused for more than 30 minutes
shall be rejected and removed from site of work.

501.4 Soaking of Bricks

All bricks shall be thoroughly soaked in a tank filled
with water for a minimum period of one hour prior
to being laid. Soaked bricks shall be removed from
the tank sufficiently in advance so that they are
skin dry at the time of actual laying. Such soaked
bricks shall be stacked on a clean place where they
are not contaminated with dirt, earth, etc.

501.5 Joints

The thickness of joints shall not exceed 10 mm. All
joints on exposed faces shall be tooled to give
concave finish.

501.6 Laying

All brickwork shall be laid in an English bond, even
and true to line, in accordance with the drawing or
as directed by the Engineer, plumb and level and
all joints accurately kept. Half and cut bricks shall
not be used except when necessary to complete
the bond. Closer in such cases shall be cut to the
required size and used near the ends of the walls.
The bricks used at the face and also at all angles
forming the junction of any two walls shall be
selected whole bricks of uniform size, with true
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and rectangular faces.

All bricks shall be laid with frogs up on a full bed of
mortar except in the case of tile bricks. Each brick
shall be properly bedded and set in position by
slightly pressing while laying, so that the mortar
gets into all their surface pores to ensure proper
adhesion. All head and side joints shall be
completely filled by applying sufficient mortar to
brick already placed and on brick to be placed. All
joints shall be properly flushed and packed with
mortar so that no hollow spaces are left. No bats
or cut bricks shall be used except to obtain
dimensions of the different courses for specified
bonds or wherever a desired shape so requires.
The brickwork shall be built in uniform layers, and
for this purpose wooden straight edge with
graduations indicating thickness of each course
including joint shall be used. Corners and other
advanced work shall be raked back. Brickwork shall
be done true to plumb or in specified batter. All
courses shall be laid truly horizontal and vertical
joints shall be truly vertical. Vertical joints in
alternate courses shall come directly one over the
other. During construction, no part of work shall
rise more than one meter above the general
construction level, to avoid unequal settlement
and improper jointing. Where this is not possible
in the opinion of the Engineer, the works shall be
raked back according to the bond (and not
toothed) at an angle not steeper than 45 degrees
with prior approval of the Engineer. Toothing may
also be permitted where future extension is
contemplated.

Before laying bricks in foundation, the foundation
slab shall be thoroughly hacked, swept clean and
wetted. A layer of mortar not less than 12 mm
thick shall be spread on the surface of the
foundation slab and the first course of bricks shall
be laid.
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501.7 Jointing Old and New Work

Where fresh masonry is to join with masonry that
is partially / entirely set, the exposed jointing
surface of the set masonry shall be cleaned,
roughened and wetted, so as to effect the best
possible bond with the new work. All loose bricks
and mortar or other material shall be removed.

In the case of vertical or inclined joints, it shall be
further ensured that proper bond between the old
and new masonry is obtained by interlocking the
bricks. Any portion of the brickwork that has been
completed shall remain undisturbed until
thoroughly set.

In case of sharp corners especially in skew bridges,
a flat cutback of 100 mm shall be provided so as to
have proper and bonded laying of bricks.

501.8 Curing

Green work shall be protected from rain by
suitable covering and shall be kept constantly
moist on all faces for a minimum period of seven
days. Brickwork carried out during the day shall be
suitably marked indicating the date on which the
work is done so as to keep a watch on the curing
period. The top of the masonry work shall be left
flooded with water at the close of the day.
Watering may be done carefully so as not to
disturb or wash on the green mortar.

During hot weather, all finished or partly
completed work shall be covered or wetted on in
such a manner as will prevent rapid drying of the
brickwork.

During the period of curing of brickwork, it shall be
suitably protected from all damages. At the close
of day’s work or for period of cessation, watering

abw yo 1y wslomm 12 H1 j5aS ol
by aas Jel ey y San) olues odw
ol 48

BT b s yLST Jlasl 501.7
NENES

Lo T o35 sl paalgnny 4SSl
Wil odd odw MNolS Ly g dans 4Su 5Ly
sl Jbadl Se s ahe cpaled xSy
Qobyso g oal pF Sy Ll Ty osw
Lle Ly 1,y pSodws by SO LS casle
Slgen 5 Lgias alal .oyl dg>980 0)L3
ly eogmdls 43850 olge Ly 3 ldslw
cowl o olaw Sl

Ll cdole g sdsas sle L D0 )0
Ll Leids Swoas Ly LS ud Sl
2 pledsle glbae 1) cwlie  JolsS
slgary plad Loged pal b wou>
SOy LS doly o) LSOlas odd JuaSls
Ll Bl 0048 asw NolS

sleda vo Lwls i sle 4bsS O a0 50
CiwlS sl gsomm 100 Jols . o
cwlio wily o JSby Lgids LS oah
Dol 45hldS

abalxo 501.8
ooy Ly ol sdawy Lo Ly o) LS H LS
B s g syl eSS Ol O owliae
2205 6ol ugSs oabye Cwery jeo G
Jsbo ol Sy 00 odd alail sy LSS
soLS ologlze 45 05,F L>_a|_‘I.\_> ow s
d>g 5 adhdlxo Odo 4 LS5 004 Tylo 1
by sl ¥l Jay oboly oo L0038
Lo el Lol is o 31wl
oj)LS bl 4 LS 008 Oygo blihsl
slea 5 o Oloy> 5o L dlwys cawl
Lo s odd pled slayls pled cppS
Qobis sosb Loy ol laey Lol JoasS
o sy LSO C_“)‘}_mu_iﬁx}‘)‘ 45 >o,S%

Ll s Sl
Jsbo Ll co)y LSS abdlxs glose 0
S0 vplas adadlas dodo 31 owlios
LS Gldes glose Lo Loy Jas LS
JSU oS Oyse wly abli> 5 aand
P ol a3 bl oS0 adadlas 351 o

267 | Section b5



Section 5: Masonry Works

General Technical Specification

and curing shall have to be maintained. Should the
mortar perish i.e. become dry, white or powdery
through neglect of curing, work shall be pulled
down and rebuilt as directed by the Engineer. If
any stains appear during watering, the same shall
be removed from the face.

501.9 Scaffolding

The scaffolding shall be sound, strong and safe to
withstand all loads likely to come upon it. The
holes which provide resting space for horizontal
members shall not be left in masonry under one
meter in width or immediately near the skew
backs of arches. The holes left in the masonry work
for supporting the scaffolding shall be filled and
made good. Scaffolding shall be got approved by
the Engineer. However, the Contractor shall be
responsible for its safety.

501.10 Equipment

All tools and equipment used for mixing,
transporting and laying of mortar and bricks shall
be clean and free from set mortar, dirt or other
injurious foreign substances.

501.11 Finishing of Surfaces

(1) General

All brickwork shall be finished in a workmanlike
manner with the thickness of joints, manner of
striking or tooling as described in these above
specifications.

The surfaces can be finished by “jointing” or
“pointing” or by “plastering” as given in the
drawings.

For a surface which is to be subsequently plastered
or pointed, the joints shall be squarely raked out
to adepth of 15 mm, while the mortar is still green.
The raked joints shall be well brushed to remove
dust and loose particles and the surface shall be
thoroughly washed with water, cleaned and
wetted.

(2) Jointing

In jointing, the face of the mortar shall be worked

¢25)3 Juuw 08 4 Ly s Lde cSas
Solde @b oplagdy o wprs ol HLS
Olosz 02 S w008 shlwily bl
D90 ghw 31 aoly 008 palb 4] el

L0, 8

s 4ixs 501.9

o= 3 pSae ol el Ll s AT
00yl g HLad abl oy audyb LS 004y yhs
S legsl Hyaw a1yl T YLy
Seoe oS S sl el pAaldS sl
9 o 0 P S ol Ll
o Gy S0 Ho deliy Lo
lom Saoledl jow Lo bl dS Lgwgs
2038000 s laSw! La 45x5 (oS aSxe
Gl RS 008 paag S s sy LS Ll
B I e L I S e e R
Wl o ol Jgdus sl o)1 45 4

J=lwy 9 olowl 501.10
oo L wl sl Jolws 4 olsw! plos
bl Sbl i8S 4 J g Joa> oS bl
6&2.&.]0‘){_0‘)‘6‘}@‘96\_3.\_"__3‘_,@_?_&)‘9
LAl e o an ywolie 3850 4 S

zobw (3,5 Jaes 501.11

315 (1)

L Olpale yehy ol o) LSOds plas
Lo s 42l Jold oexd e Ly Gulse
w Yo olesde ) zob Gab 2o JSa
dwy plosl

"oy LS addS @b ol sdae | zahw
"o LSSy Lo Loy Mo LSt Lo oo
Soaly el

Lo s oSy Lislrie 4aSaxhe 4
o= JSdo ol ey c00 8 sy LS
b 4SS lo) 00,8 Jlsmm 15 Gee 4o
ol oS sla Wi Lowl 0)LS Hgeioa
535 L5 008 oS oSS Ll
ghw 5 0osa 5 Heo 1y Sww OlH3
33,8 Ogbyn 5 Sy cSwd ol Ly by
sylsiio (2)

Sosbey Ll bile ghe cey LS o
abw S LS 0SS jau S Gwl e jLS i

268 | Section b5



Section 5: Masonry Works

General Technical Specification

out while still green to give a finished surface flush
with the face of the brickwork. The faces of
brickwork shall be cleaned to remove any splashes
of mortar during the course of raising the
brickwork.

(3) Pointing

Pointing shall be carried out using mortar not
leaner than 1:3 by volume of cement and sand or
as shown on the drawing. The mortar shall be filled
and pressed into the raked joints before giving the
required finish. The pointing shall be ruled type for
which it shall, while still green, be ruled along the
centre with half round tools of such width as may
be specified by the Engineer. The super flush
mortar shall then be taken off from the edges of
the lines and the surface of the masonry shall be
cleaned of all mortar.

(4) Plastering

Plastering shall be done where shown on the
drawing. Superficial plastering may be done, if
necessary, only in structures situated in fast
flowing rivers or in severely aggressive
environment.

Plastering shall be started from top and worked
down. All putlog holes shall be properly filled in
advance of the plastering while the scaffolding is
being taken down. Wooden screeds 75 mm wide
and of the thickness of the plaster shall be fixed
vertically 2.5 to 4 meters apart, to act as gauges
and guides in applying the plaster. The mortar shall
be laid on the wall between the screeds using the
plaster’s float and pressing the mortar so that the
raked joints are properly filled. The plaster shall
then be finished off with a wooden straight edge
reaching across the screeds. The straight edge
shall be worked on the screeds with a small
upward and sideways motion 50 mm to 75 mm at
a time. Finally, the surface shall be finished off with
a plasterer’s wooden float. Metal floats shall not
be used.

When recommencing the plastering beyond the
work suspended earlier, the edges of the old
plaster shall be scrapped, cleaned and wetted
before plaster is applied to the adjacent areas.

No portion of the surface shall be left unfinished
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for patching up at a later period.

The plaster shall be finished true to plumb surface
and to the proper degree of smoothness as
directed by the Engineer.

The average thickness of plaster shall not be less
than the specified thickness. The minimum
thickness over any portion of the surface shall not
be less than the specified thickness by more than
3mm.

Any cracks which appear in the surface and all
portions which sound hollow when tapped, or are
found to be soft or otherwise defective, shall be
cut in rectangular shape and re-done as directed
by the Engineer.

(5) Curing of Finishes

Curing shall be commenced as soon as the mortar
used for finishing has hardened sufficiently not to
be damaged during curing. It shall be kept wet for
a period of at least 7 days. During this period, it
shall be suitably protected from all damages.

(6) Scaffolding for Finishes

Stage scaffolding shall be provided for the work.
This shall be independent of the structure.

501.12 Architectural Coping for Wing /Return /
Parapet Wall

This work shall consist of providing an
architectural coping for wing/return/parapet
walls.

The material used shall be cement mortar 1:3 or as
shown on the drawings prepared in accordance
with Clause 501.3.

The cement mortar shall be laid evenly to an
average thickness of 15 mm to the full width of the
top of the wall and in continuation a band of 15
mm thickness and 150 mm depth shall be made
out of the mortar along the top outer face of the
walls.

501.13 Acceptance of Work
All the work shall be true to the lines and levels as
indicated on the drawing or as directed by the
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Engineer, subject to tolerances as indicated in
these Specifications.

Mortar cubes shall be tested for compressive
strength in accordance with AASHTO T106 or other
equivalent international standards approved by
the Engineer. The frequency of testing shall be one
sample for every 2 cubic meters of mortar, subject
to a minimum 3 samples for a day’s work.

In case of plaster finish, the minimum surface
thickness shall not be less than the specified
thickness by more than 3 mm.

501.14 Method of Measurement

All brickwork shall be measured in cubic meters.
Any extra work done by the Contractor over the
specified dimensions shall be ignored.

In arches, the length of arch shall be measured as
the mean length between the extrados and
intrados.

The work of plastering and pointing when
separately shown in the Bill of Quantity shall be
measured in square meters of the surface treated.
In case no item for plastering and pointing is
provided in the Bill of Quantity, the cost shall be
deemed to be included in the Brickworks.

501 (1) Brickwork cum
501 (2) Plastering sgm

501.15 Rates

The Contract unit rate for brick work shall include
the cost of all labors, materials, tools and plant,
scaffolding and other expenses incidental to the
satisfactory completion of the work, sampling,
testing and supervision as described in these
specifications and as shown on the drawings.

The Contract unit rate for plastering shall include
the cost of all labors, materials, tools and plant,
scaffolding and all incidental expenses, sampling
and testing and supervision as described in these
specifications.

The Contract unit rate for pointing shall include
erecting and removal of scaffolding, all labor,
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materials, and equipment incidental to complete
the pointing, raking out joints, cleaning, wetting,
filling with mortar, toweling, pointing and
watering, sampling and testing and supervision as
described in these Specifications.

502 Stone Masonry

502.1 Scope of Work

This work shall consist of the construction of
structures with stones jointed together by cement
mortar in accordance with the details shown on
the drawings and these specifications or as
approved by the Engineer.

502.2 Materials

Stones shall be of the type specified. It shall be
hard, sound, free from cracks, decay and
weathering and shall be freshly quarried from an
approved quarry. Stone with round surface shall
not be used. The stones, when immersed in water
for 24 hours, shall not absorb water by more than
5 per cent of their dry weight when tested in
accordance with AASHTO T85 or other equivalent
international standard. The length of stones shall
not exceed 3 times its height nor shall they be less
than twice its height plus one joint. No stone shall
be less in width than the height and width on the
base shall not be greater than three- fourth of the
thickness of the wall nor less than 150 mm.
Cement mortar shall conform to Clause 501.4 of
this Specification.

502.3 Type of Masonry

The type of masonry used for structures shall be
random masonry (coursed or uncoursed) or
coursed rubble masonry (First sort). However, for
bridge work generally, course rubble stone
masonry shall be used. The actual type of masonry
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used for different parts of structures shall be
specified on the drawings.

502.4 Construction Operations

502.4.1 Laying

The masonry work shall be laid to lines, levels,
curves and shapes as shown in the Drawings. The
height in each course shall be kept same and every
stone shall be fine tooled on all beds joints and
face full and true. The exposed faces shall be
gauged out, grooved, regulated and sunk or plain
molded as the case may be. The faces of each
stone between the drafts shall be left rough as the
stone comes from quarry except where sacrificial
layer is to be provided or plastering is resorted to
due to aggressive environment.

Stone shall be sufficiently wetted before laying to
prevent absorption of water from mortar.
Stratified stones must be laid on their natural
beds. All bed joints shall be normal to the pressure
upon them.

Stones in the hearting shall be laid on their
broadest face that given a better opportunity to fill
the spaces between stones.

The courses of the masonry shall ordinarily be pre-
determined. They shall generally be of the same
height. When there is to be variation in the height
of courses, the larger courses are to be placed at
lower levels, heights of courses decreasing
gradually towards the top of the wall. The practice
of placing loose mortar on the course and pouring
water on it to fill the gaps in stones is not
acceptable. Mortar may be fluid mixed thoroughly
and then poured in the joints. No dry or hollow
space shall be left anywhere in the masonry and
each stone shall have all the embedded faces
completely covered with mortar.

In tapered walls, the beds of the stones and the
planes of course should be at right angles to the
batter. In case of bridge piers with batter on both
sides, the course shall be horizontal.

The bed which is to receive the stone shall be
cleaned, wetted and covered with a layer of fresh

Oledstlew i slgdss Ho 4S5 s Lo
oA 38 paddie 4ddS Ho dol gy LS

Jle o asle olilac 502.4

OGSl 15 502.4.1

Lesdxio cabw pa cbghs o woly = Lo
il I8 i yo eoly gl JLSh!
OlwsSy Ll ¥ e
Jols Jsidy ol Sbw jo g ol syl 4SS
@by L W gahw plad Ho ool
cpladio olo pyro pehw L0035 gy
codls 4 phs g 0d0 S 0y g eyl LS
o0l 00l JSh eolw Lo g w9 y8
ol bbbz GLie Ho LgSiw plad zabw
b Gwd gdre J Sy shiiles Wl
Dl Y 4l o WDl Bl
Calyse o Lo s Wl S Jols
Sy sy LSSl S sdrds baxe Lo
3048 b

cwlio yohy dbldS 31 Jod ol Sw
bdlo 31 0f 0i> 31 L5 23,8 Osbyos
Lo sl Y s LeShw L0208 s S
plod L ued bl i8S T Jeol sahw Lo
001y HLES 4y Dgee Ll xhw sle i
Loly ol sY Lo

U I U L S | E D S S S T =X
oo slad LS sad 45bl i8S o el
olas g LeShw a0 1)

b soles Hehy Ll UL sle Y
ol Ly 4y Legoes Ludly odd (uxs
A 5ley L bdly glesSs g latyl slyle
cLbly Oyl dldse glasyl osla 4y
Ol gshe o SH0 sle Y
Y lo by e aY glisy! 438,81 53
OIblis Jae L0080 0 a8 LaoyuS a0
slom of o33y 5 L ¥ 5o Cuw b
Jend Juls &hw o Le o L& LS Goa,S
galbo Lo dlsS Jyl aoly bilo cudlosas
S )y Leddo o Tuxy g byl
sl 02 Spes Lo Sas o LIS o
sHlwle slagley plad 5 oilis Ll
way blo Ly YelS Ll Sw ya ol
o008

5 LeSiw pabw o basre slajlany 0
o angl) o L8 ol b Y pshwe
s el ) L Lyl ol Ho bl

6|_6J)| .33_;.7)

273 | Section 5



Section 5: Masonry Works

General Technical Specification

mortar. All stones shall be laid full in mortar both
in bed and vertical joints and settled carefully in
place with a wooden mallet immediately on
placement and solidly embedded in mortar before
it has set. Clean chips and spalls shall be wedged
into the mortar joints and bed wherever necessary
to avoid thick beds or joints of mortar. When the
foundation masonry is laid directly on rock, the
face stones of the first course shall be dressed to
fit into rock snugly when pressed down in the
mortar bedding over the rock. No dry or hollow
space shall be left anywhere in the masonry and
each stone shall have all the embedded faces
completely covered with mortar. For masonry
works over rock, a leveling course of 100 mm
thickness and in concrete of C15 shall be laid over
rock and then stone masonry work shall be laid
without foundation concrete block.

Face works and hearting shall be brought up
evenly but the top of each course shall not be
leveled up by the use of flat chips.

For sharp corners especially in skew bridges,
through stones shall be used in order to avoid
spalling of corners.

In case any stone already set in mortar is disturbed
or the joints broken, it shall be taken out without
disturbing the adjoining stones and joints. Dry
mortar and stones thoroughly cleaned from the
joints and stones and the stones reset in fresh
mortar. Attempt must never be made to slide one
stone on top of another, freshly laid.

Shaping and dressing shall be done before the
stone is laid in the work. No dressing and
hammering, which will loosen the masonry, will be
allowed after it is once placed. All necessary
chases for joggles, dowels and clamps should be
formed before hand.

Sufficient transverse bonds shall be provided by
the use of bond stone extending from the front to
the back of the wall and in case of thick wall from
outside to the interior and vice versa. In the latter
case, bond stones shall overlap each other in their
arrangement.

In case headers are not available, pre-cast headers
of M 15 concrete shall be used. Cast-in-situ
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headers are not permitted.

Stones shall break joint on the face for at least half
the height of the course and the bond shall be
carefully maintained throughout.

In bank work at all angle junctions of walls, the
stones at each alternate course shall be carried
into each of the respective walls so as to unite the
work thoroughly.

The practice of building up thin faces tied with
occasional through stones and filling up the middle
with small stuff or even dry packing is not
acceptable.

All quoins and the angles of the opening shall be
made from selected stones, carefully squared and
bedded and arranged to bond alternately long and
short in both directions.

All vertical joints shall be truly vertical. Vertical
joints shall be staggered as far as possible.
Distance between the nearer vertical joints of
upper layer and lower shall not be less than half
the height of the course.

Only rectangular shaped bond stones or headers
shall be used. Bond stones shall overlap each other
by 150 mm or more.

All connected masonry in a structure shall be
carried up nearly at one uniform level throughout
but when breaks are unavoidable the masonry
shall be raked in sufficiently long steps to facilitate
jointing of old and new work. The stepping of
raking shall not be more than 45 degrees with
horizontal.

502.4.2 Random
coursed)

Masonry  (Uncoursed and
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(1) Dressing

Stone shall be hammer dressed on the face, the
sides and beds to enable it to come in proximity
with the neighboring stone. The bushing on the
exposed face shall not be more than 40 mm.

(2) Insertion of chips

Chips and spalls of stone may be used wherever
necessary to avoid thick mortar beds or joints and
it shall be ensured that no hollow spaces are left
anywhere in the masonry. The chips shall not be
used below hearting stones to bring these up to
the level of face stones. Use of chips shall be
restricted to filling of interstices between the
adjacent stones in hearting and they shall not
exceed 20 per cent of the quantity of stone
masonry.

(3) Hearting stones

The hearting or interior filling of the wall face shall
consist of rubble stones not less than 150 mm in
any direction. Carefully laid, hammered down with
a wooden mallet into position and solidly bedded
in mortar. The hearting should be laid nearly level
with facing and backing.

(4) Bond stones

Through bond stones shall be provided in masonry
up to 600 mm thickness and in case of masonry
above 600 mm thickness, a set of two or more
bond stones overlapping each other at least by 150
mm shall be provided in a line from face to back.
In case of highly absorbent types of stones (porous
limestone and sandstones, etc.,) the bond stone
shall extend only about two-third into the wall, as
through stones in such cases may give rise to
penetration of dampness and therefore, for all
thickness of such masonry, a set of two or more
bond stones overlapping each other by at least 150
mm shall be provided. One bond stones shall be
provided for every 0.50 sq. m. of the masonry
surface.

(5) Quoin stone

Quoin stone i.e. stone specially selected and
neatly dressed for forming an external angle in
masonry work, shall not be less than 0.3 cubic
meters in volume.

(6) Plum stone
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The plum stones are selected long stones
embedded vertically in the interior of the masonry
to form a bond between successive courses and
shall be provided at about 900 mm intervals.

(7) Laying

The masonry shall be laid with or without courses
as specified. The quoins shall be laid header and
stretcher alternately. Every stone shall be fitted to
the adjacent stone so as to form neat and close
joint. Face stone shall extend and bond well in the
back. These shall be arranged to break joints, as
much as possible, and to avoid long vertical lines
of joints.

(8) Joints

The face joints shall not be more than 20 mm thick,
but shall be sufficiently thick to prevent stone-to-
stone contact and shall be completely filled with
mortar.

502.4.3 Square Rubble — Coursed Rubble (First
Sort)
(1) Dressing
Face stones shall be hammer dressed on all beds
and joints so as to give them rectangular shape.
These shall be square on all joints and beds. The
bed joints shall be chisel drafted for at least 80 mm
back from the face and for at least 40 mm for the
side joints. No portion of the dressed surface shall
show a depth of gap more than 6 mm from the
straight edge placed on it. The remaining
unexposed portion of the stone shall not project
beyond the surface of bed and side joints. The
requirements regarding bushing shall be the same
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as for random rubble masonry.

(2) Hearting stones

The hearting or interior filling of the wall face shall
consist of flat bedded stone carefully laid, on
prepared beds in mortar. The use of chips shall be
restricted to the filling or interstices between the
adjacent stones in hearting and these shall not
exceed 10 per cent of the quantity of masonry.
While using chips, it shall be ensured that no
hollow spaces are left anywhere in the masonry.
(3) Bond stones

The requirements regarding through or bond
stone shall be the same as for random rubble
masonry, but these, shall be provided at 1.5 meter
to 1.8 meter apart clear in every course.

(4) Quoin stone

The quoins shall be of the same height of the
course in which these occur and shall be formed of
header stones not less than 450 mm in length.
They shall be laid lengthwise alternately along
each face, square in their beds which shall be fairly
dressed to a depth of at least 100 mm.

(5) Face stone

Face stones shall tail into the work for not less than
their heights and at least one-third of the stones
shall tail into the work for a length not less than
twice their height. These shall be laid as headers
and stretchers alternately.

(6) Laying

The stones shall be laid on horizontal courses and
all vertical joints should be truly vertical. The quoin
stones should be laid header and stretcher
alternately and shall be laid square on their beds,
which shall be rough chisel dressed to a depth of
at least 100 mm.

(7) Joints

The face joints shall not be more than 10 mm thick,
but shall be sufficiently thick to prevent stone-to-
stone contact and shall be completely filled with
mortar.
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502.4.4 Pointing
Pointing shall be carried out using mortar not

learner than 1:3 by volume of cement and sand or
as shown on the drawing. The mortar shall be filled
and pressed into the raked out joints before giving
the required finish. The pointing shall conform to
Clause 501.11 (3) of the Specification. The
maximum thickness of joints in different work shall
be as follows:

e Random Rubble : 20 mm

e Coursed Rubble : 15 mm

502.4.5 Curing
Curing shall conform to relevant clauses of 501.

502.5 Scaffolding
For scaffolding Clause 501.9 shall apply.

502.6 Weep Holes

Weep holes shall be provided in solid plain
concrete/reinforced concrete, brick/stone
masonry, abutment, wing wall and return walls as
shown on the drawing or directed by the Engineer
to drive moisture from the back filling. Weep holes
shall be provided with 100 mm diameter PVC pipe
for structures in plain/ reinforced concrete or brick
masonry unless otherwise indicated in the
Drawings. In case of stone masonry, weep holes
shall be 80 mm wide, 150 mm high or circular with
150 mm diameter unless otherwise indicated in
the Drawings. Weep holes shall extend through
the full width of concrete/masonry with slope of
about 1 vertical: 20 horizontal towards the
draining face. The spacing of weep holes shall
generally be 1 min either direction or as shown in
the drawing with the lowest at about 150 mm

above the low water level or ground level
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whichever is higher or as directed by the Engineer.

502.7 Jointing with Existing Structures

For jointing with existing structures, the
specifications given under Clause 501.7 shall
apply.

502.8 Architectural Coping for Wing /Return /
Parapet Walls

Architectural coping for wing / return / parapet

walls shall conform to Clause 501.12.

502.9 Tests and Standard of Acceptance

All work shall be done to the lines and levels as
indicated on the drawing or as directed by the
Engineer subject to tolerances as specified in these
specifications.

Mortar cubes shall be tested for compressive
strength in accordance with AASHTO T106 or other
equivalent international standards approved by
the Engineer. The frequency of testing shall be one
sample for every two cubic meters of mortar
subject to a minimum 3 samples for a day’s work.

502.10 Method of Measurement

Stone masonry shall be measured in cubic meters.
In arches, the length of arch shall be measured as
the mean length between the extrados and
intrados.

502 (1) Stone masonry cum

502.11 Rates

The contract unit rate for stone masonry shall
include the cost of all labors, materials, tools and
plant, scaffolding, sampling and testing,
supervision and other expenses incidental to the
satisfactory completion of the work as described
herein above.
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Section 6: Steel Works

601 Scope of Work
601.1 Description

This work shall include furnishing, fabricating,
transporting, erecting and painting Steel Works,
cast steel, steel forgings, cast iron and other
incidental metal construction of the kind, size and
quantity in conformity with the drawings and
these specifications or as approved by the
Engineer.

601.2 Materials

601.2.1 General

Materials to be used in the work shall conform to
the specifications mentioned on the drawings and
in these specifications. If any material not covered
in these specifications is required to be used in the
work, it shall conform to relevant international
standards approved by the Engineer.

The applicable international standards shall be as
follows (in alphabetical order);

® AASHTO : American Association of
State Highway and Transportation Officials

® AISC : American Institute of Steel
Construction

® ANSI : American National Standards
Institute

® ASME : American Society of Mechanical

Engineers

® ASTM : American Society of Tests and
Materials

® AWS :American Welding Society

® BS : British Standards

® ISO : International Standard

Organization
® JIS : Japanese Industrial Standards
® Others approved by the Engineer

The Contractor shall submit the copies of the
relevant part of the international standards when
requested by the Engineer.

The Contractor shall submit the overall program
for the steel works including the schedule of
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submission of shop drawings prior to the
commencement of the work. Method statement
for fabrication, transportation, erection and
inspection, including welding plan, painting plan,
etc. shall also be submitted.

The Contractor shall submit the material
certificates for all the materials with necessary
information such as the source of the materials,
mill sheets, chemical components, test results, etc.
to the Engineer for approval.

601.2.2 Steel Works

Steel Works to be used shall be of the grade and
specification as specified in the Drawings.
Depending on the availability in the local market,
Steel Works of equivalent grade may be adopted if
approved by the Engineer. When requested by the
Engineer to confirm the properties of the
materials, the Contractor shall conduct relevant
test to prove that the properties of the material is
equivalent to those specified in the Drawings.

All the materials shall be free from cracks, flaws,
injurious seams, laps, blisters, ragged and
imperfect edges and other defects. It shall have a
smooth and uniform finish and shall be
straightened in the mill before shipment. They
shall also be free from loose mill scale, rust, pits or
other defects affecting its strength and durability.

601.2.3 Fasteners

Bolts, nuts and washers shall comply with the
specifications given in the drawings. The
equivalent materials in accordance with the
relevant international standards may be used
subject to the approval of the Engineer.

601.2.4 Welding Consumables

Welding consumables shall comply with the
relevant international standards approved by the
Engineer.

All materials to be used for welding shall be of a
recognized manufacture, and the Contractor shall
when requested by the Engineer furnish
manufacturer's certification that the electrodes
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and other products used for welding meet the
requirement of the specifications.

601.2.5 Paint

All materials for painting on steel structures shall
conform to the requirements specified in the
drawings or specified elsewhere and shall conform
to the requirements of the following specifications
or other equivalent international standards.

The paints shall be supplied only by recognized
manufacturers, and samples and technical data
shall be submitted to the Engineer for his approval.
In any paint system (viz. primer, undercoats,
intermediate coat and finishing coats) each coat of
paint shall be compatible with the other, and to
ensure this, all paint shall be obtained from the
same approved manufacturer with a guarantee of
compatibility.

601.3 Fabrication

601.3.1 General

All work shall be in accordance with the drawings
and as per these specifications with care being
taken that all parts of an assembly fit accurately
together. All members shall carry mark number
and item number and, if required, serial number.
Unless specifically required under the Contract,
corresponding parts need not be interchangeable,
but the parts shall be match marked as required
under Clause 601.3.5.

Templates, jigs and other appliances used for
ensuring the accuracy of the work shall be of mild
steel; where specially required, these shall be
bushed with hard steel. All measurements shall be
made by means of steel tape or other device
properly calibrated.

All Steel Works members and parts shall have
straight edges and blunt surfaces. If necessary,
they shall be straightened or flattened by pressure
unless they are required to be of curvilinear forms.
They shall also be free from twist. Pressure applied
for straightening or flattening shall be such as
would not injure the materials. Hammering shall
not be permitted. Adjacent surfaces or edges shall
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be in close contact or at uniform distance
throughout.

The Contractor shall submit his programme of
work to the Engineer for his approval at least 15
days before the commencement of fabrication.
This programme shall include the proposed system
of identification and erection marks together with
complete details of fabrication and welding
procedures and inspection methodology.

The Contractor shall prepare shop drawings for
fabricating any member and obtain approval of the
Engineer before the start of work. Complete
information regarding the location, type, size and
extent of all welds shall be clearly shown on the
shop drawings. These drawings shall distinguish
between shop and field welds.

601.3.2 Preparation of Edges and Ends

All Steel Works-parts, where required, shall be
sheared, cropped, sawn or flame cut and ground
accurately to the required dimension and shape.
Markings shall be provided accurately on the
materials to be cut as required.

End/edge planing and cutting shall be done by any
one of the following prescribed methods or left as
rolled:

a) Shearing, cropping, sawing, machining,
machine flame cutting.

b) Hand flame cutting with subsequent
grinding to a smooth edge.

c) Sheared edges of plate not more than 16
mm thick with subsequent grinding to
smooth profile, which are for secondary use
such as stiffeners and gussets.

Cutting shall be done machine. Hand cutting may
be used exceptionally, in connection with the
erection, if approved by the Engineer. In such cases
the joint edges shall receive a finishing treatment,
with planing and grinding tools.

Cutting by shearing machine may be used for
plates not exceeding 10 mm in thickness provided
that the plate edge is fully enclosed in a weld.

Cut edges which will be subjected to substantial
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stress, or which are to have weld metal deposited
on them, shall be reasonably free from notches or
gouges. The cut edges shall be ground or
machined where necessary to obtain smooth
surface and regular without notches. Manual
frame cutting shall be permitted by the Engineer
only where machine cutting is not practicable.

601.3.3 Preparation of holes

(1) Drilling and Punching
Holes for bolts shall be either punched or drilled.
All holes shall be drilled except for secondary
members such as floor plate, hand rails etc.
Members which do not carry the main load can be
punched subject to the thickness of member not
exceeding 12 mm.
Where several plates or sections form a compound
member, they shall, where practicable, be firmly
connected together by clamps or tacking bolts,
and the holes be drilled through the group in one
operation. Alternatively, and in the case of
repetition work, the plates and sections may be
drilled separately from jigs and templates. Jigs and
templates shall be checked at least once after
every 25 operations. All burrs shall be removed.
In the case of repetition of spans, the erection of
every span shall not be insisted upon, provided
that methods are adopted to ensure strict
interchangeability. In such cases, one span in ten
or any number less than ten of each type shall be
erected from pieces selected at random by the
Engineer and should there be any failure of the
pieces to fit, all similar spans shall be erected
complete. In the event of spans being proved
completely interchangeable, all corresponding
parts shall carry the same mark so that sorting of
the materials at site is facilitated.

(2) Block Drilling
Where the number of plates to be bolted exceeds
three or the total thickness is 90 mm or more, the
bolt holes, unless they have been drilled through
steel bushed jigs, shall be drilled out in place 3 mm
all round after assembling. In such cases, the work
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shall be thoroughly bolted together.

(3) Size of Holes
Unless otherwise specified, the sizes of bolt holes
in millimeters shall not be larger than below:
Table 601-1: Size of Bolt Holes

Bolt Type Bolt Hole Nominal Bolt
Diameter D Diameter Db
(mm) (mm)
High Db +2.0 Db not larger
Tension than 27 mm
Bolt Db +3.0 Db 27mm and
more
Ordinary Db + 0.5 -
Bolt
Anchor Db +5.0 -
Bolt

601.3.4 Welding

Welding requirements shall in all respects conform
to ANSI/AWS D1.1-98 or other equivalent
international standards approved by the Engineer.
All welding shall be done with prior approval of the
Engineer. The welding procedures for shop and
site welds including particulars of the preparation
of fusion faces for metal arc welding shall be
submitted prior to the work for the approval of the
Engineer and shall also be in accordance with the
details shown on the drawings. Any deviation from
the above has to be approved by Engineer.

The Contractor shall perform test welds of the
types of welding to be applied in the structure,
according to the programme agreed with the
Engineer. The quality of the test welds shall be
approved by the Engineer prior to execution of the
welding work in question. The test welding shall be
made from working positions corresponding to the
actual working positions during construction.

All the welding works shall be carried out by the
qualified welders who have been certified by
authorized organization as applicable. The
Contractor shall submit the welder’s certification
and CV (curriculum vitae or resume) to the
Engineer for approval.
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The steel members shall be fitted up to the
dimensional accuracy required by the welding
procedure, depending on the process to be used,
to ensure the quality of welding.

Fabrications assembled in jigs may be completely
weld in the jig, or may be removed from the jig
after tack welding if approved.

Tack welding may be used provided that;

(i) they are laid in an area to be welded and
are thoroughly removed by grinding or
gouging such that subsequent welding is
unaffected, or

(i)  (they are undertaken by qualified
welders and comply with the approved
welding procedure, or

(iii)  they are fully remelted using a welding
procedure that demonstrates that tack
welding if fully remelted during
subsequent welding, or

(iv)  they are located away from zones where
subsequent welding is to take place and
in a zone where only compressive forces
are present in service.

The sequence of welding shall be such that
distortion is minimized.

The welded temporary attachment should be
avoided as far as possible, otherwise the method
of making any temporary attachment shall be
approved by the Engineer. Any scars from
temporary attachment shall be removed by
cutting, chipping and surface shall be finished
smooth by grinding to the satisfaction of the
Engineer.

Welding shall not be done when the air
temperature is less than 10 degrees Celsius.
Welding shall not be done when the surfaces are
moist, during periods of strong winds or in snowy
weather unless the work and the welding
operators are adequately protected.

The Contractor shall be responsible for visual
inspection and necessary correction of all
deficiencies in materials and workmanship. The
tolerances concerning gap between parts to be
welded, eccentricity and departure from
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theoretical alignment, dimensions of the cross
section of groove welded joints, etc. shall conform
to ANSI/AWS D1.1-98.

The Contractor shall comply with the request of
the Engineer to correct deficiencies in materials
and workmanship in accordance with the drawings
and the specifications.

601.3.5 Shop Assembly and Match Marking
Before being dispatched, the steel work shall be
temporarily assembled in the fabrication shop for
inspection by the Engineer either wholly or in such
portion as the Engineer may require so that he
may be satisfied both in respect of the alignment
and fit of all connections. For this purpose,
sufficient number of parallel drifts and service
bolts tightly screwed up shall be employed. All
parts shall fit accurately and be in accordance with
drawings and specifications.

The field connections of main members of trusses,
arches, continuous beams, spans, bends, plate
girders and rigid frame assembled, aligned,
accuracy of holes and camber shall be checked by
Engineer and then only reaming of sub-size holes
to specified size shall be taken up.

After the work has been passed by the Engineer
and before it is dismantled, each part shall be
carefully marked for re-erection  with
distinguishing marks and stamped with durable
markings. Drawings showing these markings
correctly shall be supplied to the Engineer.
Unloading, handling and storage of steel work as
per these specifications shall be the responsibility
of the Contractor. The cost of repairs or of rejected
material, its removal and the cost of transporting
replacement material to the site shall be borne by
the Contractor.

601.3.6 Tolerances

Tolerances in dimensions of components of
fabricated Steel Works work shall be specified on
the drawings and shall be subject to the approval
of the Engineer before fabrication. Unless
specified, all parts of an assembly shall fit together
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accurately within tolerances specified in the table
below.
A machined bearing surface, where specified by
the Engineer, shall be machined within a deviation
of 0.25 mm for surfaces that can be inscribed
within a square of side 0.5 m.
Table 601-2: Fabrication Tolerances
Item Tolerances

1. Length
a) Member with both ends 1 mm

finished for contact bearing
b) Individual components of

members with end plate

connection +0 mm, -2 mm
c) Other members
i) Up to and including
12m
ii) Over 12m
+2mm
+3.5mm
2. Width
a) Width of built-up girders +3mm

b) Deviation in the width of
members required to be +0mm,-3mm
inserted in other members
3. Depth
Deviation in the depths of
solid web and open web +3mm,-2mm

girders
4. Straightness L/3000 subject
a) Deviation from straightness to a maximum
of columns of 15mm,
i) In elevation where L is the
ii) In plan length of

member.
+5mm, -Omm

L/1000 subject
to a maximum
of 10mm.
5. Deviation of centerline of 3mm
web from centerline of
flanges in built-up members
at contact surfaces
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a)

10.

11.

12.

Deviation from flatness of
plate of webs of built-up
members in a length equal
to the depth of the member.

Tilt of flange of plate girders
At splices and stiffeners, at
supports, at the top flanges
of plate girders and at
bearings

At other places

Deviation from squareness
of flange to web of columns
and box girders

Deviation from squareness
of fixed base plate (not
machined) to axis of column.
This dimension shall be
measured parallel to the
longitudinal axis of the
column at points where the
outer surfaces of the column
sections make contact with
the base plate.

Deviation from squareness
of machined ends to axes of
columns

Deviation from squareness
of machined ends to axes of
beams or girder.

Ends of members abutting at
joints through cleats or end
plates, permissible deviation
from squareness of ends.

0.005d to a
maximum  of
2mm where d
is the depth of
the member.

0.005b to a
maximum  of
2mm where b
is the width of
the member.

0.015b to a
maximum  of
4mm where b
is the width of
the member.

L/1000, where
L is the
nominal length
of the diagonal
D/500, where
D is the
distance from
the column
axis to the
point  under
consideration

on the base
plate.

D/1000, where
D is as defined
in 9 above.
D/1000, where
D is as defined
in 9 above.
1/600 of the
depth of the
member
subject to a
maximum  of
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1.5mm.

601.4 Erection

601.4.1 General

The provisions of this item shall apply to erection
of steel structures which shall be fabricated at
shop and erected at site.

The Contractor shall erect the Steel Works, remove
the temporary construction, and do all the work
required to complete the construction included in
the Contract in accordance with the drawings and
the specifications and to the entire satisfaction of
the Engineer.

601.4.2 Organization and Equipment

The Contractor shall submit erection plans
prepared in coordination with the fabricator,
showing a method and procedure of erection,
compatible with the details of fabrication. The
plan shall also show the site organization, quality
assurance plan and safety plan.

A detailed scheme must be prepared showing the
sequence of erection and stage-wise activities,
with complete drawings and working phase-wise
instructions. This should be based on detailed
stage-wise calculation and take into account
specifications and capacity of erection equipment
machinery, tools, tackles to be used and
temporary working loads as required.

The scheme should be based on site conditions
including  soil  conditions,  meteorological
conditions, environmental conditions, and
available working space, etc. and necessary
measures shall be taken care of.

The scheme should indicate precisely the type of
temporary fasteners to be used as also the
minimum percentage of permanent fasteners to
be fitted during the stage erection. The working
drawings should give clearly the temporary jigs,
fixtures, clamps, spacer supports, etc.

Unless otherwise provided in the Contract, the
Contractor shall supply and erect all necessary
false work and staging and shall supply all labor,
tools, erection plant and other materials necessary
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to carry out the work complete in all respects.
The Contractor shall supply all bolts, nuts,
washers, etc. required to complete the erection at
site including allowance for wastage, etc.
Topographical survey and measurement to control
deflection, settlement, tilt, clearance, gaps, etc.
before, during and after the erection to assure the
accuracy of the structure shall be planned and
conducted. Unusual observations shall be
reported to the Engineer immediately and
necessary measures shall be taken.

Prior to actual commencement of erection, all
equipment, machinery, tools tackles, ropes, etc.
need to be tested to ensure their efficient working.
Frequent visual inspection is essential in
vulnerable areas to detect displacements, distress,
drainages, etc.

For welded structures, welders’ qualifications and
skill are to be checked as per standard norms. Non-
destructive tests of joints as per Engineer’s
directives are to be carried out where necessary.
Precision non-destructive testing instruments
available in the market should be used for noting
various important parameters of the structures
frequently and systematic record is to be kept.
Erection work should start with complete
resources mobilized as per latest approved
drawings and after a thorough survey of
foundations and other related structural work. In
case of work of magnitude, maximum
mechanization is to be adopted.

The structure should be divided into erectable
modules as per the scheme. This should be pre-
assembled in a suitable yard/platform and its
matching with members of the adjacent module
checked by trial assembly before erection.

The structure shall be set out to the required lines
and levels. The stocks and masses are to be
carefully preserved. The steelwork should be
erected, adjusted and completed in the required
position to the specified line and levels with
sufficient drifts and bolts.

During the progress of work, the Contractor shall
have a competent superintendent or foreman in
charge of the work, who shall be adequately
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experienced in steel erection and acceptable to
the Engineer. Inspection by the Contractor shall be
carried out frequently in accordance with the
quality assurance plan to assure the accuracy and
the quality of the works.

601.4.3 Handling and Storing of Materials
Suitable area for storage of structures and
components shall be located near the site of work.
The access road should be free from water logging
during the working period and the storage area
should be on leveled and firm ground.

The store should be provided with adequate
handling equipment e.g. road mobile crane,
gantries, derricks, chain pulley blocks, winch of
capacity as required. Stacking area should be
planned and have racks, stands sleeper, access
tracks, etc., and properly lighted.

Storage should be planned to suit erection work
sequence and avoid damage or distortion.
Excessively rusted, bent or damaged steel shall be
rejected. Methods of storage and handling steel
whether fabricated or not shall be subject to the
approval of the Engineer.

Fabricated materials are to be stored with erection
marks visible, such as not to come into contact
with earth surface or water and should be
accessible to handling equipment.

Small fitting hand tools are to be kept in containers
in covered stores.

All materials, consumables, including raw steel or
fabricated material shall be stored specification-
wise and size-wise above the ground upon
platforms, skids or other supports. It shall be kept
free from dirt and other foreign matters and shall
be protected as far as possible from corrosion and
distortion. The electrodes shall be stored
specification-wise and shall be kept in dry warm
condition in properly designed racks. The bolts,
nuts, washers and other fasteners shall be stored
on racks above the ground with protective oil
coating in gunny bags. The paint shall be stored
under cover in air-tight containers.

Safety nuts and bolts as directed are to be used
while working. The Contractor shall be held
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responsible for loss or damage to any material paid
for while in his care or for any damage to such
material resulting from his work.

601.4.4 False works

The false works such as temporary supports,
scaffolding, etc. necessary for erection shall be
properly designed, substantially built and
maintained for all anticipated loads. The
Contractor, if required, shall submit plans for
approval to the Engineer. Approval of the plans,
however, shall not relieve the Contractor of his
responsibility.

601.4.5 Straightening Bent Material

The straightening of plates, angles and other
shapes shall be done by methods not likely to
produce fracture or any injury. The metal shall not
be heated unless permitted by the Engineer for
special cases, when the heating shall not be to a
temperature higher than that producing a dark
“cherry red” color, followed by as slow cooling as
possible. Following the straightening of a bend or
buckle the surface shall be carefully investigated
for evidence of fracture. Sharp kinks and bends
may be the cause for rejection of material.

601.4.6 Assembling Steel

The parts shall be accurately assembled as shown
on the drawings and match marks shall be
followed. The material shall be carefully handled
so that no parts will be bent, broken or otherwise
damaged.

Hammering which will injure or distort the
members shall be avoided. Bearing surface or
surfaces to be in permanent contact shall be
cleaned, before the members are assembled.

All joint surfaces for bolted connections including
bolts, nuts, washers shall be free from scale, dirt,
burrs, other foreign materials and defects that
would prevent solid seating of parts. The slope of
surface of bolted parts in contact with bolt head
and nut shall not exceed 1 in 20, plane normal to
bolt axis, otherwise suitable tapered washer shall
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be used.

All fasteners shall have a washer under nut or bolt
head whichever is turned in tightening.

Any connection to be bolted shall be secured in
close contact with service bolts or with a sufficient
number of permanent bolts before the
connections are finally bolted. Joints shall
normally be made by filling not less than 50 per
cent of holes with service bolts and barrel drifts in
the ratio 4:1. The service bolts are to be fully
tightened up as soon as the joint is assembled.
Connections to be made by close tolerance or
barrel bolts shall be completed as soon as
practicable after assembly.

Any connection to be welded at site shall be
securely held in position by approved methods to
ensure accurate alignment, camber and elevation
before welding is commenced.

The field welding, bolted and pin connection shall
conform to the requirements of clause 601.3 of
this specification as appropriate.

The correction of minor misfits involving harmless
amounts of reaming, cutting and chipping will be
considered a legitimate part of erection. However,
any error in the shop fabrication or deformation
resulting from handling and transportation which
prevents proper assembling and fitting up of parts
by moderate use of drifts or by a moderate
amount of reaming and slight chipping or cutting
shall be reported immediately. Any correction to
be made shall be made in the manner approved by
the Engineer.

601.4.7 Field Inspection
(1) General

The Contractor shall inspect all materials,
equipment and works of erection as necessary and
shall report to the Engineer. The Contractor shall
allow the Engineer to inspect the site at his
convenience and shall provide all facilities
including labor and tools required for the
inspection at all reasonable times. Any work found
defective is liable to be rejected.

No protective treatment shall be applied to the
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work until the appropriate inspection and testing
has been carried out. The stage inspection shall be
carried out for all operations so as to ensure the
correctness of fabrication and good quality. Girder
dimensions and camber shall not be finally
checked until all welding and heating operations
are completed and the member has cooled to a
uniform temperature.

(2) Inspection of Bolted connections
Bolts and bolted connection joints with high
strength friction grip bolts shall be inspected and
tested according to international standards
approved by the Engineer.
The alignment of plates at all bolted splice joints
shall be checked.

(3) Welding
Welding procedure, welded connection and
testing shall be in compliance with ANSI/AWS
D1.1-98 or other relevant international standards
approved by the Engineer.
All facilities necessary for stage inspection during
welding and on completion shall be provided to
the Engineer or their inspectors from the
manufacturer or fabricator.
Adequate means of identification either by
identification mark or other record shall be
provided to enable each weld to be traced to the
welder(s) by whom it was carried out.
One or more of the following methods may be
applied for inspection or testing of weld:

(i) Visual Inspection: All welds shall be visually
inspected, which should cover all defects of
weld such as size, porosity, crack in the weld
or in the HAZ (Heat Affected Zone) etc.
Suitable magnifying glass may be used for
visual inspection.

(i)  Magnetic Particle and Radiographic
Inspection: Welds that are subject to
radiographic or magnetic particle testing in
addition to visual inspection shall have no
crack.
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Magnetic particle test shall be carried out
for detection of crack and other
discontinuity in the weld.

Radiographic test shall be carried out for
detection of internal flaws in the weld such
as crack, piping porosity inclusion, lack of
fusion, incomplete penetration, etc.
Acceptance Criteria: The weld shall be
unacceptable if radiographic or magnetic
particle testing shows discontinuities.

(iii)  Ultrasonic Inspection: The Ultrasonic testing
in addition to visual inspection shall be
carried out for detection of internal flaws in
the weld such as cracks, piping porosity
inclusion, lack of fusion, incomplete
penetration, etc.

(iv) Liquid Penetration Inspection: The liquid

penetrant test shall be carried out for
detection of surface defect in the weld in
addition to visual inspection.
The non-destructive testing of following
welds shall be carried out using one of the
method or methods described at (ii), (iii)
and (iv) above, as may be agreed to by the
Engineer.

a) All transverse butt welds in tension
flange

b) 10 per cent of the length of
longitudinal and transverse butt
welds in tension flanges

c) 5 per cent of the length of
longitudinal and transverse butt
welds in compression flanges.

d) All transverse butt welds in webs
adjacent to tension flanges as
specified by the Engineer.

The particular length of welds in webs to be tested

shall be agreed with the Engineer, in case of (b) or

(c).

Where specified by the Engineer, bearing

stiffeners or bearings diaphragms adjacent to

welds flange plates adjacent to web/flange welds,
plates at cruciform welds, plates in box girder
construction adjacent to corner welds or other
details shall be ultrasonically tested after
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fabrication.

Any lamination, lamellar tearing or other defect
found shall be recorded and reported to Engineer
for his decision.

Testing of welding for cast steel: The testing of
weld for cast steel shall be carried out as may be
agreed to by the Engineer.

Stud shear connectors: Stud shear connectors
shall be subjected to the following tests:

a) The fixing of studs after being
welded in position shall be tested by
striking the side of the head of the
stud with a 2 kg hammer to the
satisfaction of the Engineer.

b) The selected stud head stroked with
6 kg hammer shall be capable of
lateral displacement of
approximately 0.25 the height of
the stud from its original position.
The stud weld shall not show any
sign of crack or lack of fusion.

The studs whose welds have failed the tests given
in (a) and (b) shall be replaced.

(4) Inspection Requirement
The fabricated member/component made out of
rolled and built-up section shall be checked for
compliance of the tolerances given in Table 601-4.
Inspection of member/components for
compliance with tolerances, and the check for
deviations shall be made over the full length.
During checking, the inspection requirement shall
be placed in such a manner that local surface
irregularities do not influence the results.
For plate, out-of-plane deviation shall be checked
at right angle to the surface over the full area of
plate.
The relative cross-girder or cross frame deviation
shall be checked over the middle third of length of
the cross girder or frame between each pair of
webs and for cantilever at the end of member.
The web of rolled beam or channel section shall be
checked for out-of-plane deviation in longitudinal
direction equal to the depth of the section.
During inspection, the component/member shall
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not have any load or external restraint.

(5) Inspection Stages
The inspection to be carried out for compliance of
tolerances shall include but not be limited to the
following stages:

a) For completed parts,
component/members on completion of
fabrication and before any subsequent
operation such as surface preparation,
painting, transportation, erection.

b) For webs of plate and box girder,
longitudinal compression flange
stiffeners in box girders and orthotropic
decks and all web stiffeners at site joints,
on completion of site joint.

c) For cross girders and frames, cantilevers
in orthotropic decks and other parts in
which deviations have apparently
increased on completion of site
assembly.

Where, on checking member/component for the
deviations in respect of out-of-plane or out-of-
straightness at right angles to the plate surface,
and any other instances, exceed tolerance, the
maximum deviation shall be measured and
recorded. The recorded measurements shall be
submitted to the Engineer who will determine
whether the component/member may be
accepted without rectification, with rectification
or rejected.

601.5 Painting

601.5.1 General

Unless otherwise specified, all metal work shall be
given approved shop coats as well as field coats of
painting. The work shall include preparation of
metal surfaces, application of protective covering
and drying of the paint coatings and supply of all
tools, scaffolding, labor and materials necessary.
Coatings shall be applied only to dry surfaces and
the coated surfaces shall not be exposed to rain or
frost before they are dry. The coatings shall be
applied to all surfaces excluding shear connectors
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and inner surfaces of fully sealed hollow sections.
Care shall be taken during coating of adjacent
surfaces to build up primer on the shear
connectors.

601.5.2 Surface Preparation
Steel surface to be painted either at the fabricating
shop or at the site of work or galvanized shall be
prepared in a thorough manner with a view to
ensuring complete removal of mill scale, dirt, oil,
grease, rust, etc. by one of the following processes
as agreed to between the fabricator and the
Engineer.

a) Dry or wet grit / Sand Blasting

b) Pickling

c) Flame cleaning
All welding areas shall be given special attention
for removal of weld flux slag, weld metal splatter,
weld head oxides, weld flux fumes, slivers and
other foreign objects. Any rough welding seams
have to be ground and must be inspected and
approved by the Engineer before application of
the coatings.
Primary coat shall be applied as soon as
practicable after process of the surface treatment
is completed.
Work out of doors in frosty or humid weather shall
be avoided.

601.5.3 Painting in Shops

All fabricated steel shall be painted in the shops
after inspection and acceptance as specified in the
Drawings or in the Particular Specification. If not
specified at least one priming coat shall be
provided unless the exposed surfaces are
subsequently to be cleaned at site or are metal
coated. No primer shall be applied to galvanized
surfaces.

Shop contact surfaces, if specifically required to be
painted, shall be brought together while the paint
is still wet.

Field contact surfaces and surfaces to be in contact
with cement shall be painted with primer only. No
paint shall be applied within 50 mm of designed
location of field welds. Paint shall be completely
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dried before loading and transporting to site.

The surface not in contact but inaccessible after
shop assembly, shall receive the fully specified
protective treatment before assembly.

Where surfaces are to be welded, the steel shall
not be painted or metal coated within a suitable
distance from any edges to be welded if the
specified paint or metal coating would be harmful
to welders or is expected to impair the quality of
site welds.

Exposed machined surfaces shall be adequately
protected.

601.5.4 Painting in Site

Surface which will be inaccessible after site
assembly shall receive the full specified protective
treatment before assembly.

Surfaces which will be in contact after site
assembly shall receive a coat of paint (in addition
to any shop priming) and shall be brought together
while the paint is still wet.

Damaged or deteriorated paint surfaces shall be
first made good with the same type of coat as the
shop coat.

Where steel has received a metal coating in the
shop, this coating shall be completed on site so as
to be continuous over any welds and bolts.
Specified protective treatment shall be completed
after erection.

601.5.5 Methods of Application

The methods of application of all paint coatings
shall be in accordance with the manufacturer’s
written recommendation and shall be carried out
in the most perfect and workmanlike manner by
experienced labors to the satisfaction of the
Engineer. Spray painting may be permitted
provided it will not cause inconvenience to the
public and is appropriate to the type of structure
being coated. Area hard to gain access to for
painting and area shaded for spray application
shall be coated first by brushing.

Planning and execution of the painting work shall
be in conformity with the supplier's specifications
in respect to minimum and maximum intervals

301 | Section 6



Section 6: Steel Works

General Technical Specification

between the applications of the individual coats.
If a coating material requires the addition of a
curing agent, the pot life under application
conditions shall be clearly stated on the container
label, and this pot life shall not be exceeded.
When the pot life limit is reached, the spray
equipment shall be emptied, remaining material
shall be discarded, the equipment shall be cleaned
and new material shall be prepared.

Each coat of primer, intermediate and finishing
coats shall all be applied so as to provide smooth
coatings of uniform thickness over the entire
surface. Wrinkled or blistered coatings or coatings
with skips, runs, pinholes, sags, lumps, drips or
other blemishes shall not be accepted. When
these occur, they shall be brushed out
immediately or the material shall be removed and
the surface recoated. Each coat shall be allowed to
dry for the time specified by the manufacturer or
as directed by the Engineer before application of
any succeeding coat.

The surface must be completely dry, and its
temperature should be at least 5 degrees Celsius
above the dew point. Paint should only be applied
in suitable weather conditions and any fresh paint
damaged by weather shall be repaired or replaced
at the Contractor's expense. Measure shall be
taken to prevent dust or other extraneous matter
from adhering to wet paint.

Brushes, when used, shall have sufficient body and
length of bristle to spread the paint in a uniform
film. Paint shall be evenly spread and thoroughly
brushed out. On all surfaces which are inaccessible
for painting by regular means, the paint shall be
applied by sheepskin daubers, bottle brushes, or
by any other means approved by the Engineer.
Rollers, when used, shall be of a type which does
not leave a stippled texture in the paint film.

A water trap shall be furnished and installed on all
equipment used in spray painting. Mechanical
mixers shall be used to mix paint. Prior to applying,
the paint shall be mixed a sufficient length of time
to thoroughly mix the pigment and vehicle
together and shall be kept thoroughly mixed
during its application.
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The visual inspection shall be carried out on the
painting. In case the dry film thickness of the paint
is specified in the Drawings or in the Particular
Specifications, it shall be measured in place with a
calibrated magnetic film thickness gauge. The
thickness of each application shall be limited to
that specified in the Paint Systems.

The specified film thicknesses for coating materials
shall be strictly observed and shall be checked with
appropriate film thickness gauges furnished by the
Contractor. The Contractor shall calibrate the
gauges for the thickness range to be checked.
Calibration shall generally be carried out on a
ground and polished steel plate of a quality
corresponding to the Steel Works to be coated.
When dry film thickness is less than specified,
additional coats shall be applied as required at no
additional cost to the Employer. Particular
attention shall be paid to the film thickness on
edges, welding, etc.

The Contractor shall provide protective measures
as necessary to prevent damage to the work and
to other property or persons from all cleaning and
painting operations. Paint or paint stains which
result in an unsightly appearance on surfaces not
designated to be painted shall be removed or
obliterated by the Contractor at his expense. All
painted surfaces that in the opinion of the
Engineer are marred or damaged in any way, shall
be repaired by the Contractor, at his expense, with
materials and to a condition equal to that of the
coating specified herein.

Upon completion of all painting operations and of
any other work that would cause dust, grease, or
other foreign materials to be deposited upon the
painted surfaces, the painted surfaces shall be
thoroughly cleaned. At the time of opening
structures to public traffic, the painting shall be
completed, and the surfaces shall be undamaged
and clean.

601.6 Galvanizing

601.6.1 General

All the members, components or products
specified to be galvanized in the Drawings, unless
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otherwise specified, shall be hot-dip galvanized
conforming to the requirements of International
Standards approved by the Engineer. The
procedure of galvanizing shall be submitted to the
Engineer for approval.
Applicable International Standards are;
ASTM A 123 “Standard
Specification for Zinc
(Hot-Dip  Galvanized)
Coatings on Iron and
Steel Products”
ASTM A 153 “Standard
Specification for Zinc
Coating (Hot-Dip) on
Iron and Steel
Hardware”
ASTM A 53 “Standard
Specification for Pipe,
Steel, Black and Hot-
Dipped, Zinc-Coated,
Welded and Seamless”
BS EN ISO 1461 “Hot Dip Galvanized
Coatings on Fabricated
Iron and Steel Articles.
Specifications and Test
Methods”
JISH 8641 “Hot Dip Galvanized
Coatings”
Others approved by the Engineer

601.6.2 Surface Preparation
Materials to be galvanized shall be thoroughly
cleaned of all scale, dust and dirt by caustic
cleaning, picking and fluxing.

601.6.3 Galvanizing

Materials to be galvanized shall be handled with
care so as to avoid any mechanical damage and to
minimize distortion.

The materials shall be dipped in a galvanizing bath
consisting of not less than 98% pure molten zinc at
suitable galvanizing temperature and shall remain
in the bath until all surfaces are evenly coated with
the coating requirements complying with sub-
clause 601.6.4 of this Specification.
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601.6.4 Coating Requirements

(1) Coating Weights and Thickness
The weight and thickness of the galvanizing
coating shall comply with the relevant
international standards approved by the Engineer.

(2) Surface Finish

The galvanized coating shall be continuous,
adherent, as smooth and evenly distributed as
possible, and free from any defect or
imperfections that is detrimental to usage of the
coated article.

(3) Adhesion

The galvanized coating shall be sufficiently
adherent to withstand normal handling during
transport and erection without peeling or flaking
and light blows with a 0.3 kg hammer shall not
cause the coating to peel adjacent to the area
deformed by hammer blows.

601.6.5 Inspection
Galvanized coating weight or thickness shall be
inspected by using any of the following methods.

» Magnetic thickness gauge

» Stripping and weighing

> Weighing before & after Galvanizing

» Optical Microscopy

» Others
Visual inspection and hammer test shall be carried
out to check the adherent of the galvanized
coating.
Copper sulfate dip test or Preece test for checking
the uniformity of coating may be conducted in
accordance with ASTM A239 or other equivalent
international standards when required by the
Engineer.

601.6.6 Transport and Storage

Galvanized articles, shall, wherever possible, be
transported and stored under dry, well-ventilated
conditions to avoid the possibility of wet storage
staining.

Where required, post-treatment of galvanized
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products such as chromating or phosphating may
be applied to reduce the risk of wet storage
staining or to assist subsequent painting.

601.7 Tests and Standards of Acceptance

The materials shall be tested in accordance with
relevant international standards approved by the
Engineer and necessary test certificates shall be
furnished. Additional tests, if required, shall be
carried out by the Contractor at his own cost.

The fabrication, furnishing, erecting, painting of
Steel Works work shall be in accordance with these
specifications and shall be checked and accepted
by the Engineer.

601.8 Method of Measurement
The measurements of this item shall be in tonnes
based on the net weight of metal in the permanent
structure computed on the basis of nominal
weight of materials.
The weight shall be calculated based on the
dimensions of all the members including splice
plates, gusset plates, stiffeners, etc. shown in the
drawings, deductions being made for all cuts and
holes except for bolt holes.
The weight of rolled, cast steel, forged steel and
cast iron shall be determined from the dimensions
shown on the drawings applying the unit weights
below:
» Steel (rolled, cast, forged steels)
: 7,850 kg/cum
» Castiron
7,250 kg/cum
The weight of steel works sections shall be based
on nominal weight per length.
The weight of weld fillets, bolts, nuts, washers and
the weight of protective coatings shall not be
included.
The weight of temporary structures, temporary
fittings and other temporary materials shall be
excluded.
The Contractor shall supply detailed calculation
sheets for the weight of the metal in the fabricated
structure.
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601 (1) Steel Works ton

601.9 Rates

The Contract unit rate for the completed steel
works shall include the costs of all materials, labor,
tools, plant and equipment required for
fabrication, welding, bolting, erection, painting,
temporary assembly, false works, inspection, tests
etc. to complete the work as shown on the
drawings and as specified in these Specifications.

307 | Section 6



Section 7: Drainage and Gabion

General Technical Specification

SECTION 7: DRAINAGE

701 Pipe Culverts
701.1 Scope of Work

This work shall consist of excavation, gravel
foundation, furnishing and installing reinforced
cement concrete pipes or Poly Vinyl Chloride (PVC)
plastic pipes of the type, reinforcing steel and
structural concrete works surrounding the pipe
and backfilling after concrete works.

701.2 Materials

All materials used in the construction of reinforced
concrete pipe culverts shall conform to the
requirements as shown on the Drawings.

Each consignment of cement concrete pipes shall
be inspected, tested, if necessary, and approved by
the Engineer either at the place of manufacture or
at the site before their incorporation in the works.
Materials for Poly Vinyl Chloride (PVC) including
couplings and fittings shall conform to AASHTO
M264 (ASTM D2680) or AASHTO M278 or AASHTO
M304 or other equivalent international standards
approved by the Engineer.

Reinforcing steel shall be in accordance with the
Clause of [202 Reinforcing Steel]”.

701.3 Excavation for Pipe

The foundation bed for pipe culverts shall be
excavated true to the lines and grades shown on
the drawings or as directed by the Engineer. The
pipes shall be placed in shallow excavation of the
natural ground or in open trenches cut in existing
embankments, taken down to levels as shown on
the drawings. In case of high embankments where
the height of fill is more than three times the
external diameter of the pipe, the embankment
shall first be built to an elevation above the top of
the pipe equal to the external diameter of the
pipe, and to width on each side of the pipe of not
less than five times the diameter of pipe, after
which a trench shall be excavated and the pipe
shall be laid.
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Where trenching is involved, its width on either
side of the pipe shall be a minimum of 150 mm or
one-fourth of the diameter of the pipe whichever
is more and shall not be more than one-third the
diameter of the pipe. The sides of the trench shall
be as nearly vertical as possible.

The pipe shall be placed where the ground for the
foundation is reasonably firm. Installation of pipes
under existing bridges or culverts shall be avoided
as far as possible. When during excavation the
material encountered is soft, spongy or other
unstable soil, and unless other special
construction methods are called for on the
drawings or in special provisions, such unsuitable
material shall be removed to such depth, width
and length as directed by the Engineer. The
excavation shall then be backfilled with approved
granular material which shall be properly shaped
and thoroughly compacted up to the specified
level.

Where bed-rock or boulder strata are
encountered, excavation shall be taken down to at
least 200 mm below the bottom level of the pipe
with prior permission of the Engineer and all
rock/boulders in this area be removed and the
space filled with approved earth, free from stone
or fragmented material, shaped to the
requirements and thoroughly compacted to
provide adequate support for the pipe.

Trenches shall be kept free from water until the
pipes are installed and the joints have hardened.

701.4 Bedding for Pipe

The bedding surface shall provide a firm
foundation of uniform density throughout the
length of the culvert, shall conform to the specified
levels and grade, and shall be of one of the
following two types as specified on the drawings:

(i)  Granular bedding: The pipe shall be evenly
bedded on a continuous layer of well
compacted approved granular material,
shaped concentrically to fit the lower part of
the pipe exterior for at least ten percent of
its overall height or as otherwise shown on

Ll s 00 Wbl ) 3SzeS 4SS plus
cha o qu b pae—s S )5 WLl
bl ol u> LS oadl 45 sle ooy LS
cdwlo 5o s0e

Yo ba guo olded g2 delwo Oygw 2
G i GLSel u LS Lo paSae 3 of
0o sle S o Lo do ) Lo L
Olosz 02 45 (Tosw )0 L2005 s Ssle
Jolsde Lo Ly pys 4dub 4o syLlS Sais
G290 phe Do YO 9 9w 0Dy 3y
o= s Le 4l o dyge Gl Ho Dseday
Slgw 4o LS 4S8 Jgb o Goas ;004 40 O 4o
Lwjm g bl oglas Gab , dea s JoLs
ol sy LS LS dxlw L0edh sy LS GuoS
JAz g ood ol ol g bl Tuay 4ol
20038 LS sy ool 0oty glasyl o4y Hlo
oS oS & b Lo 2530 Oy o
ool b e 2000 4 U s ol
O LI e B R e e e T Sl
Lle Sl Jae s S pled g 0d0 S
Jobls olgo Jwed dx>lw o9 odd 45Dl oy
sy LS PSS sla 4543 I syle , Jgnd
20038 LS S gumae oyl Ade 4y g D08
Gole b Cila 08 i 5l Cuy s o e 1 4] 5
28 (s lagka ol )

Lo oo ¢l = sdwy 701.4
aslis Ly yleen aly oud eolael i hwy
02 5 00y Sl olag S pwl ey GlesSs
29 odd edly Jue g o gliSyl Ly adglls
0ol sle dnxido I S slylo g 4dds

LAl 4ldS o ol

Olsdoe 1y e quy t,l Jie pdwn ()
rol e Jre dlsn s S i oY Lo
A4S odd o0l Y JS xSy So Dbl o Lo
om0 aawd JS 31 wand 10 g5 us
ewd ,ab Ly odd dbey O hwsl ooy
dlgn coud 0dl> GlLa 4add yo  4S

309 | Section 7



Section 7: Drainage and Gabion

General Technical Specification

the drawings. The bedding material shall be
well graded sand or another granular
material passing 5.6 mm sieve suitably
compacted/rammed. The  compacted
thickness of the bedding layer shall be as
shown on the drawings and in no case shall

it be less than 75 mm.

(ii)  Concrete cradle bedding: When indicated on
the drawings or directed by the Engineer,
the pipe shall be bedded in a cradle
constructed of concrete having a mix not
leaner than Grade C15 conforming to
Section 4 of the Specifications. The shape
and dimensions of the cradle shall be as
indicated on the drawings. The pipes shall be
laid on the concrete bedding before the
concrete has set.

701.5 Laying of Pipe

No pipe shall be laid in position until the
foundation has been approved by the Engineer.
Where two or more pipes are to be laid adjacent
to each other, they shall be separated by a distance
equal to at least one third of the diameter of the
pipe subject to a minimum of 50 mm.

The arrangement for lifting, loading and unloading
pipes from factory/yard and at site shall be such
that the pipes do not suffer any undue structural
strain, any damage due to fall or impact.

Lowering the pipe in the bed may be carried out
with tripod-pulley arrangement or simply by
manual labor in a manner that the pipe is placed
in the proper position without damage.

The laying of pipes on the prepared foundation
shall start from the outlet and proceed towards
the inlet and be completed to the specified lines
and grades. In case of use of pipes with bell-
mouth, the belled end shall face upstream. The
pipes shall be fitted and matched so that when laid
in work they form a culvert with a smooth uniform
invert.

Any pipe found defective or damaged during laying
shall be removed at the cost of the Contractor.
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701.6 Jointing

The concrete pipes shall be jointed either by collar
joint or by flush joint. In the former case, the
collars shall be of reinforced or plain cement
concrete of Grade not less than C15 or otherwise
indicated in the Drawings. Dimensions of the
collars shall be as shown on the Drawings or
directed by the Engineer. Caulking material shall
be slightly wet mix of cement and sand in the ratio
of 1:2 rammed with caulking irons. Before
caulking, the collar shall be so placed that its
center coincides with the joint and an even
annular space is left between the collar and the
pipe.

Flush joint may be internal flush joint or external
flush joint. In either case, the ends of the pipes
shall be specially shaped to form a self-centering
joint with a jointing space 13 mm wide. The
jointing space shall be filled with cement mortar, 1
cement to 2 sand, mixed sufficiently dry to remain
in position when forced with a trowel or rammer.
Care shall be taken to fill all voids and excess
mortar shall be removed.

For jointing pipe lines under light hydraulic
pressure, the recess at the end of the pipe shall be
filled with jute braiding dipped in hot bitumen or
other suitable approved compound. Pipes shall be
so jointed that the bitumen ring of one pipe shall
set into the recess of the next pipe. The ring shall
be thoroughly compressed by jacking or by any
other suitable method.

All joints shall be made with care so that their
interior surface is smooth and consistent with the
interior surface of the pipes. After finishing, the
joint shall be kept covered and damp for at least
four days.

The joints for PVC pipes shall be of sockets, sleeves
or coupler as appropriate. Fabricated fittings such
as bends and elbows shall be used for PVC pipes
and bending at site is not permissible.

701.7 Backfilling
Trenches shall be backfilled immediately after the
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pipes have been laid and the jointing material has
hardened. The backfill soil shall be clean, free from
boulders, large roots, excessive amounts of sods or
other vegetable matter, and lumps and shall be
approved by the Engineer. Backfilling up to 300
mm above the top of the pipe shall be carefully
done and the soil thoroughly rammed, tamped or
vibrated in layers not exceeding 150 mm,
particular care being taken to thoroughly
consolidate the materials under the haunches of
the pipe. Approved pneumatic or light mechanical
tamping equipment can be used.

Filing of the trench shall be carried out
simultaneously on both sides of the pipe in such a
manner that unequal pressures do not occur.

In case of high embankment, after filling the
trench up to the top of the pipe in the above said
manner, a loose fill of a depth equal to external
diameter of the pipe shall be placed over the pipe
before further layers are added and compacted.

701.8 Headwalls and other Ancillary Works
Headwalls, wing walls, aprons and other ancillary
works shall be constructed in accordance with the
details shown on the Drawings or as directed by
the Engineer. Concrete works and masonry works
shall conform to Section 4 and Section 5
respectively.

701.9 Opening to Traffic

No traffic shall be permitted to cross the pipe line
unless height of filling above the top of the pipe
line is at least 600 mm.

701.10 Method of Measurement

Pipe culverts shall be measured along their center
between the inlet and outlet ends in linear meters.
Selected granular material and cement concrete
cradles for pipe bedding, when items are
separately given in the Bill of Quantities (BOQ),
shall be measured as laid in cubic meters. In case
the items are not given in the BOQ, it shall be
deemed to be included in the unit rate for pipe
culvert.
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Ancillary works like headwalls, aprons, etc., shall
be measured as provided for under the respective
sections.

701 (1)a RCC pipe culvert ($600mm)  lin.m
701 (1)b RCC pipe culvert ($1000mm) lin.m
701 (2) PVC pipe culvert $400mm lin.m

701.11 Rates
The Contract unit rate for the pipe culvert shall
include all necessary works for installing pipe
culvert, such as the cost of pipes, gravel
foundation  ,structural concrete including
reinforcing steel, excavation, backfilling, loading,
unloading, hauling, handling, storing, laying in
position, jointing complete and embedded
reinforced concrete and all incidental costs to

complete the work as per these specifications.

702 Concrete Ditches, Manholes and Catch
Basins
702.1 Scope of Work

The work shall consist of the construction,
reconstruction or adjustment of concrete ditches,
manholes and catch basins in accordance with
these Specifications and in reasonably close
conformity with the lines and grades shown in the
Drawings or as instructed by the Engineer.

702.2 Materials

All the materials for concrete works shall comply
with requirements specified in Section 4 “Concrete
Works” of the Specifications.

Unless otherwise indicated in the drawings, joint
mortar shall be composed of one part Portland
cement and two parts fine aggregate by volume to
which hydrated lime has been added in an amount
equal to 10 percent of the cement by weight. All
materials for mortar shall meet the requirements
of Section 4.

Metals for frames, gratings, covers and ladder
rungs shall conform to the dimensions in the
drawings and to the following specification
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requirements for the designated materials.
Galvanization for metal frames and gratings shall
be in accordance with Clause 601.6 of these
Specifications.

Metal gratings and covers which are to rest on
frames shall bear on them evenly. They shall be
assembled before shipment and so marked that
the same pieces may be reassembled readily in the
same position when installed. Inaccuracy of
bearings shall be corrected by machining, if
necessary. A frame and a grating or cover to be
used with it shall constitute one pair.

All castings shall be uniformly coated with asphalt-
base emulsion meeting the requirements of ASTM
D 1187, Asphalt-base Emulsion for use as
Protective Coating for Metal.

AASHTO M 105
AASHTO M 103

- Grayiron casting:

- Steel Castings, Carbon,
for General Application:

- Zinc (Hot-Dip
Galvanized) Coatings on

AASHTO M 111

Iron and Steel Products:

- Reinforcing steel: AASHTO M 31

- Drainage, Sewer, Utility, ASSHTO M306
and Related Castings:

Samples of the material in casting shall be taken
during the casting of the units and shall be
separate casting poured from the same material as
the casting they represent.
Pre-cast concrete units shall be cast in substantial
permanent steel forms. Structural concrete used
shall be of the grade specified in the Drawings
which shall in no case less than a minimum 28-day
compressive strength of 18 MPa. Water absorption
of individual cores taken from such units shall not
exceed 7 percent. Additional reinforcement shall
be provided as necessary to provide for handling
of the pre-cast units.
A sufficient number of cylinders shall be cast from
the concrete for each unit permit compression
tests at 7 and 28 days, and to allow for at least 3
cylinders for each test.
Cracks in units, honeycombed or patched areas in
excess of 2,000 square millimeters, excessive
water absorption and failure to meet strength
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- Gray iron casting:

- Steel Castings, Carbon,
for General Application:

- Zinc (Hot-Dip
Galvanized) Coatings on

AASHTO M 111

Iron and Steel Products:

- Reinforcing steel: AASHTO M 31

- Drainage, Sewer, Utility, ASSHTO M306
and Related Castings:
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requirements shall be the causes for rejection.
Precast reinforced concrete manhole risers and
tops, if not indicated in the Drawings, shall
conform to the requirements of AASHTO M 199 or
otherwise approved by the Engineer.

The plants shall be inspected periodically for
compliance  with  specified  manufacturing
methods, and material samples shall be obtained
for laboratory testing for compliance with material
quality requirements. This may be the basis for
acceptance of manufacturing lots as the quality.
All materials shall subject to inspection for
acceptance as to condition at the latest practicable
time the Engineer has the opportunity to check for
compliance prior to or during incorporation of

materials into the work.

702.3 Construction Requirements

Excavation and backfill shall be carried out in
accordance with Section 1 “Earthworks”.
Concrete construction shall conform to the
requirements specified in Section 4 “Concrete
Works”.

Expansion joints shall be provided for long
concrete ditches at spacing not greater than 20m
unless otherwise shown in the Drawings.
Expansion joints shall be filled with bituminous
preformed expansion joint filler AASHTO M 33
(ASTM D 994) or other equivalent international
standards approved by the Engineer of not less
than 10mm thick or otherwise specified in the
drawings or as directed by the Engineer.
Pre-cast concrete covers for ditches, manholes
and catch basins shall be placed firmly and neatly.
Top of the cover shall flush with the
road/footpath/ground surface as shown in the
drawings.

Metal frames shall be set in full mortar bed.
Pipe sections shall be flushed on the inside face
of the structure wall and projected outside
sufficiently for proper connection with next pipe
section. Masonry shall fit neatly and tightly
around the pipe.

When grade adjustment or existing structures is
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specified, the frames, covers and gratings shall be
removed and the walls reconstructed as required.
The cleaned frames shall be rest at the required
elevation. Upon completion, each structure shall
be cleaned of any accumulations of silt, debris, or
foreign matter of any kind and shall be kept clear
of such accumulation until final acceptance of the
work.

702.4 Steel Grating Covers for Drainage Ditches

702.4.1 Scope

This work shall cover furnishing, fabricating,
galvanizing, transporting, and installation of steel
gratings covers for drainage ditch cover including
anti-theft cable lock/chain lock devices in
conformity with the Drawings and these
Specifications or as directed by the Engineer.

702.4.2 Materials
All the materials including welding consumables
shall be conformed to those indicated in the
drawings or the relevant international standards
approved by the Engineer.
International Standards
- AASHTO
State Highway and Transportation
Officials
- AISC
Construction
- ANSI
Institute

: American Association of

: American Institute of Steel
: American National Standard
- ASME : American Society of Mechanical

Engineers
- ASTM : American Society for Tests and

Materials
- AWS : American Welding Society
- BS : British Standards
- 1ISO : International Standards

Organization

- JIS : Japan Industrial Standards

- The followings are the requirement of JIS
G 3106: 2008 “Rolled steels for welded
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: American Association of AASHTO
State Highway and Transportation Officials

: American Institute of Steel AISC
Construction

American National ANSI
Standard Institute

American  Society of ASME
Mechanical Engineers

: American Society for Tests ASTM
and Materials

: American Welding Society AWS

: British Standards BS
International Standards ISO
Organization

: Japan Industrial Standards JIS
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structure” for reference.
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All the materials shall be free from cracks, flaws,
injurious seams, laps, blisters, ragged and
imperfect edges and other defects. It shall have a
smooth and uniform finish and shall be
straightened in the mill before shipment. They
shall also be free from loose mill scale, rust, pits or
other defects affecting its strength and durability.
Cable lock/chain lock shall be of galvanized steel
long enough for opening the grating cover for
maintenance without unlocking.

Concrete anchor of the size indicated in the
Drawings shall be of lag shield anchor,
wedge/sleeve anchor, strike anchor, drop-in
anchor, chemical anchor, or any other anchor
system approved by the Engineer. Nuts and
washers, where necessary, shall be compatible
with the concrete anchor.

The Contractor shall submit the material
certificates with necessary information such as the
source of the materials, Certificate sheets, test
results, etc. to the Engineer for approval.

The Contractor shall submit the samples of the
cable lock/chain lock and concrete anchor with
necessary information including the name of the
vendor, technical specification and data, etc. to
the Engineer for approval.

The Contractor shall submit the copies of the
relevant part of the international standards when
requested by the Engineer.

702.4.3 Fabrication
(1) General
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All the works for fabrication of grating covers and
anti-theft devices shall be in accordance with the
Drawings and as per these Specifications with care
being taken that all parts of an assembly fit
accurately together.

Templates, jigs and other appliances used for
ensuring the accuracy of the work shall be of mild
steel or where specially required, these shall be
bushed with hard steel. All measurements shall be
made by means of steel tape or other device
properly calibrated.

All structural steel members and parts shall have
straight edges and blunt surfaces. If necessary,
they shall be straightened or flattened by pressure
unless they are required to be of curvilinear forms.
They shall also be free from twist. Pressure applied
for straightening or flattening shall be such as
would not injure the materials. Hammering shall
not be permitted unless accepted by the Engineer.
Adjacent surfaces or edges shall be in close
contact or at uniform distance throughout.

The contractor shall submit his program of work to
the Engineer for his approval at least 14 days
before the commencement of fabrication. This
program shall include the proposed system of
identification and installation marks together with
complete details of fabrication including welding
and galvanizing procedures and inspection
methodology.

The contractor shall prepare shop drawings for
fabricating any member and submit to the
Engineer for approval before the start of the work.
Complete information regarding the location,
type, size and extent of all welds and fasteners
shall be clearly shown on the shop drawings.

(2) Preparation of Edges and Ends

All structural steel-parts, where required, shall be
sheared, cropped, sawn or flame cut and ground
accurately to the required dimension and shape.
Markings shall be provided accurately on the
materials to be cut as required.

Unless otherwise approved by the Engineer,
end/edge planing and cutting shall be done by any
one of the following prescribed methods or left as
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rolled:

a) Shearing, cropping, sawing, machining,
machine flame cutting.

b) Hand flame cutting with subsequent
grinding to a smooth edge.

c) Sheared edges of plate not more than 16
mm thick with subsequent grinding to
smooth profile.

The cut edges shall be ground or machined where
necessary to obtain smooth surface and regular
without notches. Manual frame cutting shall be
avoided unless permitted by the Engineer only
where machine cutting is not practicable.

(8) Preparation of Holes

Holes shall be either punched or drilled. Unless
otherwise indicated in the Drawings or instructed
by the Engineer, the diameter of holes shall be 1.5
mm larger for bolts/rivets and alike of diameter
less than 25 mm and 2.0 mm for that more than or
equal to 25 mm.

(4) Welding

All the welding works shall be carried out only by
the qualified welders who have been certified by
authorized organization as applicable. The
Contractor shall submit the welder’s certification
and CV (curriculum vitae or resume) to the
Engineer for approval.

The welding procedures for fabrication in the shop
including edge preparation shall be submitted for
the approval of the Engineer before commencing
fabrication and shall also be as per details shown
on the drawings. Any deviation from the above has
to be approved by Engineer.

Electrodes to be used for welding shall comply
with relevant international codes approved by the
Engineer.

All materials to be used for welding shall be of a
recognized manufacture, and the Contractor shall
when requested by the Engineer furnish
manufacturer's certification that the electrodes
and other products used for welding meet the
requirement of the specifications.

The steel members shall be fitted up to the
dimensional accuracy required by the welding
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procedure, depending on the process to be used,
to ensure the quality of welding.

Fabrications assembled in jigs may be completely
weld in the jig, or may be removed from the jig
after tack welding if approved.

Tack welding may be used provided that (i) they
are laid in an area to be welded and are thoroughly
removed by grinding or gouging such that
subsequent welding is unaffected, or (ii) they are
undertaken by qualified welders and comply with
the approved welding procedure, or (iii) they are
fully remelted using a welding procedure that
demonstrates that tack welding if fully remelted
during subsequent welding, or (iv) they are
located away from zones where subsequent
welding is to take place and in a zone where only
compressive forces are present in service.

The sequence of welding shall be such that
distortion is minimized.

The welded temporary attachment should be
avoided as far as possible, otherwise the method
of making any temporary attachment shall be
approved by the Engineer. Any scars from
temporary attachment shall be removed by
cutting, chipping and surface shall be finished
smooth by grinding to the satisfaction of the
Engineer.

Welding shall not be done when the air
temperature is less than 10 degrees Celsius.
Welding shall not be done when the surfaces are
moist, during periods of strong winds or in snowy
weather unless the work and the welding
operators are adequately protected.

The Contractor shall be responsible for visual
inspection and necessary correction of all
deficiencies in materials and workmanship. Visual
Inspection and hammer test may be carried out by
the Engineer to check the quality of the welding.
The Contractor shall comply with the request of
the Engineer to correct deficiencies in materials
and workmanship in accordance with the
drawings and the specifications.

(5) Tolerances

Tolerances in dimensions of components of
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fabricated grating covers and supporting frame
shall be specified in the shop drawings and subject
to the approval of the Engineer before fabrication.
Unless specified, all parts of assembly shall be fit
together accurately within tolerances specified

below.
1) Length: +1mm
2) Width: +1mm
3) Depth: +1mm

4) Straightness: L/1000, where L is the
length of member

5) Squareness: L/1000, where L is the
nominal diagonal length

6) Flatness: L/2000, where L is the
length of grating cover

7) Tilt: L/2000, where L is the length of
grating cover

(6) Galvanizing
a. General

All fabricated grating covers and supporting
frames shall be hot-dip galvanized conforming to
the requirements of International Standards
approved by the Engineer. The procedure of
galvanizing shall be submitted to the Engineer for
approval.

Applicable International Standards

ASTM A : “Standard Specification for Zinc
123/A (Hot-Dip Galvanized) Coatings on
123M Iron and Steel Products”

Guwyd Oysw 4y Soddss Jolws g zabw
bl 0wy xS ahdlxoe

plad pioyd o wy)lo 4o WS soloyl b
JLS Sk g olse 53 oanl Sg>e gablgs
@Sz bwel Gwl g e wyilo bl
Dl e S S0y oS cudS sl e
GlS e soloyl a8 L dal g3 A0Sl 4y
4 ool awl gF s xS gy LS awl
oS Jardl jub g dlan Ho adl 85 xaxal
lis Joaadl jyb o La 4iis Ly abiolas o

LA Ow

jla > (5)
old wadg S sl il sl sl Hlxae dgu>
i dd yo Le OlSge> g sl ey sla gy
o sl sl g e 00l gl La
B Lt e R Nt S L S )
4 owlio Las!  aled ,ddly odd 5%
Jod 3lae 4o L3 s plas s Ly S ues

N
+1mm Length: (8
+1mm Width: (9
+1mm Depth: (10

L/1000, where L is Straightness: (11
the length of member
Squareness: (12

the nominal diagonal length
Flatness: (13

the length of grating cover
L/2000, where L is Tilt: (14
the length of grating cover
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BS EN ISO : “Hot dip galvanized coatings on
1461 fabricated iron and steel articles.
Specifications and test methods”

JISH 8641 : “Hot dip galvanized coatings”

Others approved by the Engineer

b. Surface Preparation

Materials to be galvanized shall be thoroughly
cleaned of all scale, dust and dirt by caustic
cleaning, picking and fluxing.

c. Galvanizing

Materials to be galvanized shall be handled with
care so as to avoid any mechanical damage and to
minimize distortion.

The materials shall be dipped in a galvanizing bath
consisting of not less than 98% pure molten zinc at
suitable galvanizing temperature and shall remain
in the bath until all surfaces are evenly coated with
the coating requirements complying with sub-
clause 3.6.4 of this Specification.

d. Coating Requirements

1) Coating Weights and Thickness

The weight and thickness of the galvanizing
coating shall comply with the relevant
international standards approved by the Engineer.
The table below shows the requirement of JIS H
8641 as for reference.

Table-3: Coating Weights (JIS H 8641)

Applicable steel
members and
products
(for reference)

Type Minimum
Average Coating

= o
E S5 E
¥y %3
B~ £ C
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Steel members and
HDZ3 .
5 350 49 products of thickness

not more than 2 mm
thick but not less than
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1 mm, bolts and nuts
of diameter not less
than 12mm and
washer more than
2.3mm thick.

Steel members and

H%Z4 400 56 products of thickness
more than 2 mm thick

and not less than 3 mm

Steel members and

HDZ4 450 63 products of thickness
> more than 3 mm thick
and not less than 5 mm

HDZ5 Steel members and

0 500 69 products of thickness

more than 5 mm thick

Steel members and

HDZ5 products subject to
550 76 .

5 severe environmental
conditions

2) Surface Finish

The galvanized coating shall be continuous,
adherent, as smooth and evenly distributed as
possible, and free from any defect or
imperfections that is detrimental to usage of the
coated article.

3) Adhesion

The galvanized coating shall be sufficiently
adherent to withstand normal handling during
transport and erection without peeling or flaking
and light blows with a 0.3 kg hammer shall not
cause the coating to peel adjacent to the area
deformed by hammer blows.

e. Inspection

Galvanized coating weight or thickness shall be
inspected by using any of the following methods.
- Magnetic thickness gauge
- Stripping and weighing
- Weighing before & after galvanizing
- Optical Microscopy
- Others
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Visual inspection and hammer test shall be carried
out to check the adherent of the galvanized
coating.

Copper sulfate dip test or Preece test for checking
the uniformity of coating may be conducted in
accordance with ASTM A239 or other equivalent
international standards when required by the
Engineer.

f. Transport and Storage

Galvanized articles, shall, wherever possible, be
transported and stored under dry, well-ventilated
conditions to avoid the possibility of wet storage
staining.

Where required, post-treatment of galvanized
products such as chromating or phosphating may
be applied to reduce the risk of wet storage
staining or to assist subsequent painting.

(7) Handling

Fabricated grating covers and supporting frames
shall be handled and transported in a safe manner
so that permanent distortion does not occur and
surface damage is minimized. Particular care shall
be taken to stiffen free ends and adequately
protect any machined faces.

702.4.4 Installation

The grating covers, supporting frame and anti-
theft devices shall be installed in accordance with
the drawings.

Supporting frames shall be accurately and firmly
fixed to the formworks of the drainage ditch so
that it will not move during the concrete pouring
and vibrating. Attention to be paid at the time of
removing the formwork so that the supporting
frames do not move and damaged.

The surface of supporting frames shall be cleaned
before installation of grating covers and shall be
free from dirt and other obstacles.

The grating covers shall be installed at locations
sitting stable on the supporting frames. In case the
grating covers are found to be unstable or shaky
and rattle by the Engineer, it shall be adjusted
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appropriately. No welding is allowed between the
grating covers and the supporting frames and the
grating covers shall remain removal for
maintenance purpose.

Anti-theft devices shall be placed as shown in the
Drawings.

702.4.5 Tests and Standards of Acceptance

The materials shall be tested in accordance with
relevant international standards and necessary
test certificates shall be submitted. Additional
tests, if required, shall be carried out by the
Contractor at his own cost.

The fabrication and installation shall be inspected
and tested in accordance with this specification
and shall be approved by the Engineer. Anti-theft
devices shall be tested by opening the grating
cover to verify that the cover can be opened for
maintenance without difficulty and the cover will
not be stolen. Any damage or defects on the
product will be the cause of rejection.

702.4.6 Method of Measurement

All the work necessary for this item shall be
measured in linear meter for concrete ditches or
square meter for drainage pits actually fabricated
and installed at locations and accepted. One set
consists of anti-theft devices including hooks,
anchor plates, concrete anchors and cable/chain
lock as indicated in the Drawings.

Anti-theft devices including hooks, anchor plates,
concrete anchors and cable/chain lock shall not be
measured separately and shall be included in the
rate.

Supporting frame angles to be embedded in the
concrete ditches and drainage pits shall not also
be measured separately and included in the rate.

702.4.7 Rates

The contract unit rate for this item shall include all
the costs for materials, labors, tools, plant and
equipment required for preparation of shop
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drawings and working drawings, furnishing,
fabricating, galvanizing, transporting, and
installation including consumables, inspections,
tests, etc. in accordance with the Drawings and

these Specifications.

702.5 Method of Measurement

The quantities of concrete ditches, manholes,
inlets, and catch basins completed and accepted in
accordance  with  the Drawings, these
Specifications and as directed by the Engineer,
shall be measured as follows:

The quantities of concrete ditches to be paid for
shall be measured along the centerline of the
completed ditches in linear meter. The length shall
be measured between the internal face of any
manhole, inlet or catch basin.

Standard manholes, inlets and catch basins, both
new and reconstructed as applicable shall be
measured by the unit number of the each
structure.

Concrete covers, grating and manhole covers with
frames, ladder rungs, etc. shall not be measured
and deemed to be included in the rate for ditches,
manholes, catch basins, etc. unless such items are
given in the BOQ for separate payment.

702 (1)a Concrete ditch (600x600, with cover)
lin.m

702 (1)b Concrete ditch (600x600, box type

w/grating cover) lin.m

702 (1)d Concrete trapezoid ditch (w=1000mm)
lin.m

702 (1)c Concrete ditch (600x410, with cover)
lin.m

702 (2)a Catch basin (1000x800x800, with cover)

each

702 (2)b Catch basin (800x800x800, with cover)
each

702 (2)c Catch basin (900x900x800, with cover)
each

702 (2)d Catch basin (1000x1000x800, with grating

cover) each

702 (2)e Catch basin (1000x1400x2000, with
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grating cover) each

702 (3)a Concrete cover (heavy duty)
sgm

702 (3)b Grating cover (heavy duty)
sgm

702.6 Rates

The Contract unit rate for the work shall constitute
full compensation for furnishing and placing all
materials, labor, equipment, tools and incidentals
necessary to complete the work including
fabrication, excavation, installation, backfill, etc.

703 Mortared Stone Pitching

703.1 Scope of Work

This work shall consist of construction of
structures with stones jointed together by cement
mortar in accordance with the details shown on
the drawings and these specifications or as
approved by the Engineer.

703.2 Materials

Materials for mortared stone pitching shall
conform to the requirement specified in Clause
502 “Stone Masonry” of these Specifications.

703.3 Construction Requirements

Mortared stone pitching shall be constructed to
the shape and dimensions shown in the Drawings
unless otherwise instructed by the Engineer.
Mortared stone pitching shall be Ilaid in
accordance with Clause 502 “Stone Masonry” of
these Specifications.

703.4 Method of Measurement
Mortared stone pitching shall be measured in
cubic meters.

703 (1) Mortared Stone Pitching
cum

703.5 Rates
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The Contract unit rate for mortared stone pitching
ditches shall include the cost of all labors,
materials, tools and plant, sampling and testing,
supervision and other expenses incidental to the
satisfactory completion of the works as described
herein above.

704 Cleaning and Reconditioning Existing
Drainage Structures

704.1 Scope of Work

This item shall consist of cleaning and
reconditioning existing pipes, ditches, channels,
and appurtenant structures in reasonably close
conformity with this specification and as shown in
the Drawings.

704.2 Materials

Materials used for repair or replacement of
existing pipes, ditches, channels and appurtenant
structures shall conform to the requirements of
the applicable Clauses of these Specifications.

704.3 Construction Requirements

(1) Cleaning and reconditioning of ditches,
channels and appurtenant structures
The existing drainage ditches, channels and
appurtenant structures such as manholes,
catch basins, etc. to be cleaned and
reconditioned designated in the Drawings or
as directed by the Engineer shall be cleaned
and washed to remove all debris and
sedimentation to the satisfaction of the
Engineer. Defects such as cracks, leaks, broken
or missing parts, etc. shall be repaired by
replacing, filling, finishing and other measures
as appropriate accepted by the Engineer.
Defects on the exiting covers on the ditches,
channels and appurtenant structures shall also
be repaired or replaced and set firmly on the
structures. Necessary adjustment shall be
made to avoid rolling, slack, unevenness, etc.

(2) Cleaning and reconditioning of pipe culverts
The existing pipe culverts to be cleaned and
reconditioned designated in the Drawings or
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as directed by the Engineer shall be cleaned
and reconditioned in the following manner.
All debris, foreign materials within the existing
pipes shall be removed and disposed by
appropriate methods without damaging the
pipes. In case water is used, disturbance to the
surrounding areas shall be avoided.

If approved by the Engineer, all or part of the
pipes to be cleaned in place may be removed,
cleaned, and re-laid in accordance with the
applicable Clauses in these Specifications. The
pipe shall be carefully removed and all the
debris and foreign materials in the pipes and
at the joint ends shall be removed and
disposed. The Contractor shall furnish all
materials required to replace damaged pipes
and joints, perform all excavation and backfill,
and re-lay the pipes including jointing in
accordance with the Specifications.

(3) Disposal of debris and foreign materials
Debris and foreign materials including broken
pipes, pieces of concrete and masonry shall be
disposed in appropriate manner specified in
these Specifications.

704.4 Method of Measurement

Measurement shall be made by the length in linear
meter of ditches and pipes measured along the
centerline acceptably cleaned, removed, re-laid as
designated in the Bill of Quantities, irrespective of
the kind or size involved. Appurtenant structures
shall not be measured separately and shall be
included in the unit rate.

704 (1) Cleaning and Reconditioning of Drainage
Ditches lin.m

704 (2) Cleaning and Reconditioning of Drainage
Pipes lin.m

704 (3) Cleaning and Reconditioning of Drainage
Structures lin.m

O d@olhe ouxe xS g sHLS Sy
L3048 oS ai
DL S s SLal slse alas
LS 00,8 dubyy (uahe sle 4iigyb
Hose 3 20085 b quy aopr S Se
solsS Sy el syl ol 49
Odow )y dodus Se by Joly 038 oo Liddwl
L0080 LS sle aslw 4y

9 plad ,piail sualS Oysw o
00380 0 sy LS SLy 45 e ooy ¢!yl Lo
4 04038 sHlLS SLy S oud 4Sal oy
sla odloe Lo adolhe o
CaaS Suse Jaadliab ool ks
g odd dddl oy Gady Oyse 4 Lo gy
31 o7 wslal slse 5 e SLuLs alas
al oy e alols sl plxsl g J310
WS o sl oyl d Logd 0035 Hgo g oud
slo—= Jbo dHs0 dlge plad LS Swl
03 sas Jods
O g ogas g Ty edb RS
b L oquo olds 5 syls b, lS
L adislhe Lo 15T sl adols
L alasl 1da Jaadl b

ey logo

sle adols 5 La o

> g ol g @35 (3)
sl gu Jold bl g dogpie ol g
Gds gy apSOLS sla 4bel , 4SS
o adiolhe o g Swyd Sy 4 Lol
ol Jeardl b ool

SIS o)l uSl Gigy 704.4
slom b3 e JSd 4o e s S o)l Wl
GISoe b we 5o e ooy s e g0
ol Jead g oud sylS Sy sl LSS lw
La o 4 4idlxie sl glassle . ublioos
5 0d0 85 o)l W
co0 800 0 S0 sle S 0yl Jold

LS u> Oygn 4o

gl duxe yrax3 g sy LS Sl (1) 704

b3 S 4 oNbld sla
L_sLnL?)_):_g.)uL_a_.O)_;:_,ohx_}jd‘)l_fgSl_g (2) 704

Ol B lw ddxo yxax5 o ‘5‘)l_§g_§l_g (3) 704
b3 S 4 oNbold sla

330 | Section 7



Section 7: Drainage and Gabion

General Technical Specification

704.5 Rates

The Contract unit rate for cleaning and
reconditioning of drainage ditches and pipes shall
include the cost of materials, cleaning, excavation,
backfilling, disposal, repair, re-laying, and all
incidentals to complete the work as per these
specifications.

705 Inlet/Outlet for Slab/Pipe Culverts
705.1 Scope of Work

The work shall consist of excavation, preparation
of foundation, blinding concrete, mortared stone
pitching, stone masonry cut off wall, retaining wall
made from stone masonry, and backfilling in
accordance with the details shown on the
drawings and these specifications or as approved
by the Engineer.

705.2 Materials

All materials used in the construction of
inlet/outlet for slab culverts or pipe culverts shall
conform to the requirements as shown on the
Drawings.

Mortared stone pitching, stone masonry cut off
wall, and retaining wall made from stone masonry
shall conform to the requirement specified in
Clause 502 “Stone Masonry” of these
Specifications.

Blinding concrete shall conform to the
requirement specified in Clause 401 “Structure
Concrete” of these Specifications.

705.3 Construction Requirements

Inlet/outlet for slab culverts or pipe culverts shall
be constructed to the shape and dimensions
shown in the Drawings unless otherwise
instructed by the Engineer.

Mortared stone pitching, stone masonry cut off
wall, and retaining wall made from stone masonry
shall be laid in accordance with Clause 502 “Stone
Masonry” of these Specifications.

Blinding concrete shall be laid in accordance with

Le 3,5 704.5
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Clause 401 “Structure Concrete” of these
Specifications.

705.4 Method of Measurement

All the works under this Clause, furnished and
installed in accordance with this Specification, the
Drawings and the instruction of the Engineer, shall
be measured by the following pay items and the
quantity of each item shall be measured as
detailed below.

705 (1) Inlet / Outlet

each

705 (2) Inlet / Outlet for Slab Culverts, Type-A
each

705 (3) Inlet / Outlet for Slab Culverts, Type-B
each

705 (4) Inlet / Outlet for Slab Culverts, Type-C
each

705 (5) Inlet / Outlet for Slab Culverts, Type-D
each

705 (6) Inlet / Outlet for Pipe Culverts
each

705.5 Rates

The Contract unit rate for inlet/outlet for slab
culverts or pipe culverts shall include the cost of all
labors, materials, tools and plant, scaffolding,
sampling and testing, supervision and other
expenses incidental to the satisfactory completion
of the works described herein above.
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705 (1) Inlet / Outlet

each

705 (2) Inlet / Outlet for Slab Culverts, Type-A
each

705 (3) Inlet / Outlet for Slab Culverts, Type-B
each

705 (4) Inlet / Qutlet for Slab Culverts, Type-C
each

705 (5) Inlet / Outlet for Slab Culverts, Type-D
each

705 (6) Inlet / Outlet for Pipe Culverts
each
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SECTION 8: UTILITIES Ol @ 8 guxy
801 Street Lighting Syw ¢ly> 801
801.1 General Oleogec 801.1
(a) This work shall consist of detailed design, Cual g dugS ke ol jod gewse 2! (Q)
furnishing and installing all materials and sl JLas oyse Jolwygy wbinl alas
equipment necessary to complete in place sla £1 5> ,Syw sl &1 52 o500 Juass
street lighting and other electrical systems, and phawnw 3800, Taey ) sla gy 0oLy
the modification of such existing systems when 0= 200 0y S RS s sl
so specified, all in accordance with the R R L R e

Lo o 1de Joadljgb, e 4éis Golhe
plad cadlboase il colue @b
802 o Jold Slaisle sl oudles
g o=l oo ol 1 Sl ,8e 20,80

cab Lo 0do 48 HS0 anl pw 4

Drawings, these Specifications, or as instructed
by the Engineer. Unless otherwise noted, civil
engineering works necessary for the work of
this Clause 801 shall be executed under Clause
802 of these Specifications.
o e Elar sl oy coxbss(b)
il o S Slarde 9,80 &)

(b) The location of street lighting poles, et a5 edd 8315 LA byl
distribution panels, other equipment and LS owl  @lSe saly ylyd 4 ably
appurtenances shown on the Bidding Drawings spone Olaodais Jold 45 | 55T Gof 3o
are approximate and the Contractor shall carry yo oobhy sle ¢l > ,Sow sla §1 4>
out the design including the general 9 do= O e s d0 @20 plaaw
arrangement of street lights, distribution R R L I e S R S I
system, cabling route, controlling system, etc.
in coordination with the local authorities such © L b dolesy plas sl (0

SYmdUiosS 40 5 o) au)es 4aio
ez s by 223,58 Juy cwlbize sle
S ¢l Jolws ,Sow J310 sle
w1y L,LED  Jyy50S  asly gogal
, MCCB ,QJT JUawy 5 ,JoasS g laisl

3338 4ags solay0 45 bwsd oy g

as Kabul Municipality, Kabul Electric Company
(Da Afghanistan Breshna Sherkat, DABS), etc.

(c) For all equipment cables shall terminate at

distribution panels and be connected in
appropriate terminal blocks.
Inside street lighting pole, hook or device to fix
the Ballast, cable terminating unit, earth
terminal and MCCB Moulded Case Circuit
Breaker etc. to be provided.

Cables pulled into poles shall be terminated neatly
to terminal block, MCCB and Ballast etc.
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801.2 Scope of Work

The scope of work shall cover the design, supply,
delivery to site, erection, test and commissioning of
all material and equipment in connection with the
Electrical Installation to the extent described and
shown on the Drawings and includes but is not
necessarily limited to:

(a) Detailed site survey.

(b) Coordination with local authorities such as
Kabul Municipality, Kabul Electric Company (Da
Afghanistan Breshna Sherkat), etc.

(c) Preparation and submission of design
drawings, working drawings and shop
drawings.

(d) Submission of detailed Material Supply Lists

indicating product identification no,

specifications, vendor wit contact no., etc.

(e) All work associated with the removal of
sections of the existing systems and the
incorporation of the remaining sections in the
permanent works.

All other electrical equipment and services needed
to complete a usable and operable facility in
accordance with the pertinent electric codes and
local regulations for Electrical Installation.

801.3 Quality Assurance
(a) For the actual fabrication, installation, and
testing of the work described in this Clause, the
Contractor shall use only thoroughly trained
and experienced personnel who are
completely familiar with the requirements for
this work and with the installation
recommendations of the manufacturers of the
specified items.
e In acceptance or rejection of the installed
electrical system, no allowance will be

made for lack of skill on the part of

osSw 801.2
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installers.

e Installers and electrician shall hold the
relevant valid certificates complying with
local regulations.

(b) All work shall comply with the Drawings and

(c)

these Specifications, in addition to complying
with the pertinent codes and local regulations:
All work shall be subject to inspection by the
Authority Kabul
Municipality to determine its acceptability.

local  Electricity and
Evidence of satisfactory inspection by the local
Electricity Authority is to be submitted to the
Engineer on completion of the commissioning
and testing. A satisfactory inspection by the
Authority Kabul

Municipality is not to be considered as

local  Electricity and
compliance with the Contract. All works shall
be subject to inspection by the Engineer to
assess its compliance with the Contract.

Each defect noted by local Electricity Authority,
Kabul Municipality or the Engineer during the
inspections and tests shall constitute a non-

conformance under the Contract.

801.4 Drawings and Documents
(a) The Contractor shall refer to all relevant

drawings to ascertain for himself the location
and routes of all other utility services so as to
maintain  adequate clearance between
electrical and other services. The Contract
Drawings are to indicate generally the
arrangement of the work. The Contractor is
therefore required to provide working
drawings showing the exact routes of all
underground or overhead cables and ducts, the
exact run of all conduits and ducts, the location
of manholes and hand holes, draw-in and
junction boxes, the number and size of wires in
each conduit or ducts, the final connection
arrangements at street lighting panels, the
detail of ducts and the method of fixing street
lighting panels and sub-main distribution board
for the approval of the Engineer before

commencing any portion of the Works. All such
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working drawings shall be submitted in

duplicate and within the periods stipulated

below :

(i) General arrangement drawings,
power supply and distribution
circuit diagrams, control system
diagram shall be submitted within
two months after handing over the
site to the Contractor.

(ii) All other detailed working drawings
and shop drawings including
brochures of materials such as
lighting pole, lantern, conduit and
cables shall be submitted within a
period of one month from the date
of approval of the general
arrangement drawings and circuit
and control system diagrams by the
Engineer.

(iii) Should however the Contractor be
obliged to install electrical conduits
prior to this period then he shall
submit the relevant working
drawings at least four weeks prior
to the proposed date for
commencement of the work.

(iv) The Contractor shall submit a
construction program showing the
sequence and required period of
works in different sections,
together with the submission of
the working drawings.

(b) On completion of testing, the Contractor

shall make "As-Built" drawings of plans and
circuit diagrams, which clearly indicate any
modifications which have been made to the
original design.

Upon completion of the work, and as a
condition of its acceptance, the Contractor
shall supply to the Engineer three copies of a
Manual for the maintenance and operation
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of all electrical installations and a parts list
sufficient for the ordering of parts.

801.5 Standards and Regulations
(a) The work covered by this Contract shall be

carried out in accordance with the regulations
issued by the local Electricity Authority and
with the applicable international standards and
codes of any of the followings:

ANSI : American National

Standard Institute

ASA : American Standards

Association

ASTM : American  Society for

Testing Materials

CIE : Commission
Internationale de

I’'Eclairage (International

Commission on
Illumination)
IEA : International Electrical
Association
IEE : Institute  of  Electrical
Engineers
ISO : International Organization
for Standardization
JIS : Japanese Industrial
Standard
JEC : Japanese Electrical
Committee
NEC : National Electrical Code
(U.S.A)
NECA : National Electrical
Contractors "Standard of Installation" (U.S.A)
NEMA National Electrical

Manufacturers Association (U.S.A)

(b) Before submitting his Bid, the Contractor must

carefully examine at his own expense all of the
Regulations issued by the local Electricity
Authority and selected materials and method
of installation shall be in accordance with these
Regulations.
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American National . ANSI
Standard Institute

American Society for : ASTM
Testing Materials

British Standard : BS

Commission Internationale de: CIE
I'Eclairage (International Commission on
[llumination)

International . IEC
Electrotechnical Commission

Institute of Electrical and . |IEEE
Electronics Engineers (USA)
International : 1SO

Organization for Standardization

Japanese Industrial : JIS
Standard
Japanese Electrical . JEC
Committee
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The Contractor shall include in his unit price for any
changes or modification of contract documents to
ensure conformance with local regulations.

801.6 Materials
801.6.1 General
All equipment and materials to be provided shall be

new, of first quality, of current design, proven in
service, and free from defects and poor
workmanship.

All electrical parts, wire, switches and other
elements of the installations require ample
capacity to carry the required current without
excessive heating or causing an excessive drop of
potential.

801.6.2 Lighting Units
(a) General

Lighting units as shown on the Drawings shall
consist of lighting lanterns, lamps, electrical
control ballasts, mounting accessories, etc.
The Contractor shall submit for approval,
detailed street lighting panel diagrams for each
type of lantern he proposes to install.
Furthermore, calculations shall be submitted
showing the horizontal luminance in lux at
roadway level and the luminance distribution
in candela per square meter (cd/m?) for every
2 meter in roadway direction and every 1.2
meter across the roadway.

The basic luminance (lum) on the pavement of
carriageway shall not be less than 0.7cd/m?
unless otherwise approved by the Engineer.

(b) Street Lighting Units (Pole Mounted)

Lamps for street lighting system shall be 180
watts high-pressure sodium vapor type or LED
type as approved and directed by the Engineer
with luminous flux F = 19,000 lum as shown on
the Drawings or equivalent as approved by the
Engineer. Guaranteed life time shall be not less
than 12,000 hours.

The type of street lighting system may subject
to change.
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(c) Ballasts for High-Pressure Sodium Lamp or
LED lamp
Ballasts for high-pressure sodium lamps shall
be designed to properly operate the lamps of
the wattage as designated in the Drawings or
otherwise approved by the Engineer.
All ballasts shall be of low power loss and
rugged mechanical and electrical construction.
The ballasts shall be equipped with terminal
blocks for electrical connections.
Instructions of the electrical connection and
electrical data shall be indicated on the label
attached to the Ballast.

801.6.3 Power Distribution Board (PDB) for Street
Lights
(a) General
The Power Distribution Board (PDB) shall be as
shown on the Drawings or as approved by the
Engineer.
The PDB shall be ventilated and shall be
substantial, free-standing structures on a
concrete foundation of which top surface shall
be at least 50 mm above the footpath level. The
opening for ventilation shall be covered with
wire mesh to prevent insects or small animals
from entering in to PDB.
The enclosure and door shall be made from
fully-finished steel sheet not less than 3.2 mm
and 2.0mm for other part of enclosure in
thickness with the necessary steel frames. The
welding for all outside joints shall be smooth
finished. The enclosure shall have a bottom
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(b)

design that will permit tack welding to channels
that shall be set on the raised concrete
foundation as shown on the Drawings.

The PDB shall be completely assembled and
wired at factory. Main and small wiring shall be
easily accessible for maintenance and
inspection, and small wiring shall be effectively
isolated from the main wiring. The wiring
diagram, submitted for “As-Built Drawing”,
shall be kept inside the front door of the PDB.
Each PDB shall have one or more nameplates
for identification. Nameplates shall be made of
laminated plastic with white characters to
show through a black top layer when cut or
engraved or other type of nameplate approved
by the Engineer.

As to the key for PDB and method of sealing for
Watt Hour Meter (WHM) space, the Contractor
shall consult with the local electricity authority
and Municipality, and submit manufacture
drawing to The Engineer for approval.

Components of PDBs

The components of PDBs shall be designed for

3-phase 4-wire, 50 Hertz operation at 380/220

volts unless otherwise specified or directed by

the Power Supply Company.

The components shall be in accordance with

the following items:

(i)  Circuit Breakers
The circuit breakers shall be molded case,
air break type, rated for 600-volt A.C.
service. The number of pole, frame
capacity and trip current value of circuit
breakers are shown on the drawing for
reference. These values shall be finally
decided based on the load calculation
sheet for each circuit and shall be
submitted to the Engineer for approval.
Brochure and datasheet of each breaker
shall be submitted to the Engineer for
approval and also the Contractor shall
confirm with the Power supply company
whether such breakers are acceptable to
them.
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(i) Control Equipment 9 swgo .08 Jlwyl il
Multiple lighting circuits shall be o= e sl Sdx S sl el
controlled by automatic photo switch. el sl sl e Bl
This automatic photo switch to be 312,108 glgea 5 .20, Jlu)l

Go— AS)dh sdoolS LS awl WS
208 Dy s Ty Jols

HoaoS dolwy i
sla gl sl LWLS Lo cle aSjw

operated 220v 50HZ and installed nearby
PDB as shown on Drawing. Guarantee
period shall be minimum 5 years.
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801.6.4 Lighting Poles Syw sla ¢ly> sl 43y 801.6.4
(a) Lighting Poles Sow sl ¢l > sla 4wl (d)
Lighting poles shall be of galvanized steel, in wi S Wl Syw sle 1y sl 4ol
accordance with the details shown on the Ao g 4dds Golhe oud sl o dS oY gl
Drawings, as outlined herein and in accordance ol 03l o sla ojadll 4o by yRe JS
with the requirements of Clause 902 “Surface B e A I R
Treatment of Steel” of these Specifications. S e e T

"eoYed glaislu" B-0bse 4 ool

Sl el G pb ool
035 rab &) 4o by olsn plas
e osle &S5) Lo ol 3107 Lo g
plod Ladly ous0 85 ol ibw! =aab

The lighting poles shall be straight and taper or
conical type, and 12m height for both single-
light and double-light types.

All materials shall be in natural color and shall
not be painted or coated with any other
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(b)

material. All pole items shall be of galvanized
steel and all hardware shall be of galvanized
steel. Scratches, marks, dents or other
damages to poles and fittings will be cause for
rejection. Any marks or stains resulting from
wrapping materials shall be removed.

All poles and attachments shall be individually
wrapped and, in addition, shall be packed for
shipping in groups with suitable form fitting.
Poles shall be wrapped, packed and shipped to
the job site with a minimum of reloading
between points of origin and destination.
Packing not in conformance with this provision
shall be cause for rejection of poles and/or
attachment. All loading and unloading of poles
and attachment .shall be under the supervision
of the manufacturer and/or Contractor. All
miscellaneous required to complete the project
shall be standard material manufactured for
pole construction. All metal parts shall be hot
dip galvanized. All poles supplied shall be of the
anchor base type , and shall have a cast steel
anchor base fitted over the shaft and secured
with two circumferential welds. Also suitable
anchor bolts with double nuts, and washer and
leveling nut with washer to be supplied for
every pole.

The position of lighting pole and foundation
indicated on the drawing is tentative plan.
Accordingly after the detail site survey The
Contractor shall prepare shop drawings by
which the exact position of poles to be
allocated, then submit them to The Engineer
for approval

Position of hand hole (opening) and cover plate
for the terminal connection on pole shall be
approved by the Engineer. Identification plates
shall be attached to each lighting pole.

The Contractor shall submit the drawing
mentioned the material, way of description,
fixing method, position of this Identification

plate to the Engineer for approval.

Foundations
Concrete foundations for lighting poles and
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pedestals of PDB shall be of grade C24 or as La ol ugs (b)
shown on the Drawings. All details of concrete oz ol ¢l o S S5LS sl ol ugs
and reinforcement for foundations shall ool uwilal jolw 5 o)l sl 40 ol La
conform to the applicable requirements of sl ol da @b Lo g dadS Ho o dw

G g 0SS ol pled L ualy
o adolhe 5o o @lugs sl ) s
"5 oo SoLs LS 4o

Section 4 “Concrete Works” of this
Specification and shall be submitted to The

Engineer for approval. o= e
sl aalae b Loy Jas ]l S ub
oo
801.6.5 Cable, Grounding, Splices and Conduit el 5 Lo Ligy 047 ,Jaus 801.6.5
La
(a) Wiring for Lighting La ¢1> slyo paw (8)
All cables to be used for street lighting shall be Spw sla gl sl Lo JusS alas
of the XLPE PVC (Cross linked polyethylene oud wuls Lyy XLPEPVC pis> 51wl
insulated PVC sheathed cable, IEC 502, JIS4418 e by o L Joo s sl sl
B or equivalent) type or as instructed by the 00 okl g sle guoly Gopb S Ll

—Jlo oy S Ho g odd o ld S La ol ugS
by ples L0008 Joy by Ho SW
the pole, and shall be connected to the 10AMP- s e <o) oS pw Jols oo L
terminal block in the terminal box installed in 5 posm il bwsS oad apols 2P
2038 wuns sawd yd LS 0038 cuad owd
Lus Ly wadws Jols Hand Hole s L
e by o el wal sle S
00 Soewd) e 2.5 sola g0 iyl
bl (a8 S paw o S S o
Woesld 4o Swy Syge 4o Ll Le S S
weold sla JUoy 5 LS wbly Jwgioe

Engineer. Cables shall be pulled into a pole
through pipes prepared in the foundation of

the pole.

All poles shall include an approved miniature
circuit breaker rated at 2P-10amperes, 500
volts, installed in each pole and accessible
through the hand hole of the pole.

Cables installed in the pole shall have two

conductors of 2.5 mm as prescribed in "Cable Elaz sls JuaS .ogds Jexde |y o)g
and Wire" herein. Cables shall be adequately bid ol 4his 4 golhe 4Ly La
attached to the lantern so that lantern cab L il
terminals shall be free from carrying their
weights. o o Joas (b)
Street lighting cables shall be laid based on the OaxS aabyb sl o asly e JuoS alas
drawings approved by The Engineer R S S L A R L S R
LS sl aded o Lo oy Sl JS
(b) Cable and Wire ol JLESh bolpd 5o s bl
All cables shall be suitable for operation at the dss eol o pebe ! ol Jeas oo Syb

Lles Oyl y> 48 Wbl 4l 1y oud
O adls ol o JL 3 50 o
Lodo S GuwS ol 48 SSlw axy 70
dolhe Ll Joas e colde o)l 4l
) 004 ol dawlxo > sla Hlo 4o
Conductor size of each cable shall be calculated Gy dl ,51 51 pliddy saaS 51 LS
according to the actual load in order to prevent e Gl e B lwsl odd apad s
voltage drop from exceeding the stipulated sl om oliwlas ool o 53,5 syaSels>

specified voltage in open, duct or conduit,
under the condition of the maximum
conductor operating temperature which at
rated current shall be less than 70 degrees C.
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(c)

ratio based on the regulation of Power supply
company. Such calculation sheet shall be
submitted to the Engineer for approval. In case
such regulation is not available voltage drop
shall be less than 5% of standard voltage.
Cable colors shall comply with color code
standards of Afghanistan or as specified or as
directed by The Engineer.

Cables shall be delivered to the Site on
substantial non-returnable wooden drums,
each bearing a securely fixed label stating gross
weight, serial number, length of cable and
other description.

Covers shall be provided around the periphery
of the drum in order to protect the cable in
transit and the inner cable end shall be
adequately protected by a metal guard or other
approved means. Both ends of the cable shall
be sealed by a suitable method to prevent the
entrance of moisture.

All cables inside of the lighting pole shall have
two conductors per lantern.

Conductors shall have a minimum cross-
sectional area of 6mm2 for use in underground
installations.

All cables to be used shall be tested and
approved by the Power supply company or
Kabul Municipality prior to The Engineer's
approval.

Grounding

Steel poles and PDB enclosures shall be made
mechanically and electrically secure to form a
continuous system, and shall be effectively
grounded in accordance with local regulation
or as directed by the Power supply company.
Bonding and grounding jumpers shall be
copper wire of the same cross-sectional area
for all systems.

The bonding of all lighting poles and PDB
enclosures to form ground system shall be in
accordance with applicable code standards.
Each lighting pole shall be individually
grounded.

Size of grounding wire shall be minimum 10
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mm? Bare Copper Conductor (BCC) or as Gws Ao quad G dad Ty i 30
approved by the electrical power supply L psl 5 by )T aeglis .oyl
company and the Engineer. bl oo ool ae Gab Ly g gSeS
Ground rods shall be copper coated minimum sl sl oyl bl olakio
10 mm dia. x 1,500 mm in length, depth 1.2 2205 Jlup i

meter below finished grade and thermo-

oo ol sl e (d)
Ldo Hlacd jo sl by L uaay
ly aduwoy ahis LS Lwly paxd (o4 o
5 S blxd Hl Gwyd Sy 4
PRI E S VU U S PN U
00 oS Gole Hhie 4 odw k)

welded or connected using connection
hardware to the 10 mm? grounding wire.

The Contractor shall investigate each site and
measure the grounding resistance of the sites.
After taking the data, the Contractor shall

obtain approval of the Power supply company Gy s 5 Lo JS 4b Sadiwdy sle oJLs
and the Engineer before installation. L oud oo Ll 5las 5 dad alss
The grounding resistance shall be 5 ohms or 4S olgo Lubly il oud Lol
less, or as approved by the Power supply ol ogafue B solibwl 3ygo
company and the Engineer. JIS C-2804, C-2805, C- oliaiio Golho
Details of all grounding points shall be 4 ahy e sle 09S yolw Ly 4 2806
submitted to the Engineer for approval. Gole yolio 4y aSayla Hlgs cubly ol
ol v 80 oo libwl La Wguy syLS

(d) Electrical Splice Materials L o JISC-2334 cliaiis 4 Golhs
Splices shall be made with pressure type cdwly dbgoyo sla DS polw
solderless connectors to securely joint the s Hand Hole Jx1s 55 e Juas aSsay
wires both mechanically and electrically. LSSy g0 5o 033 Jead JoL3 Manhole

N T R U U U ' SV U+ R W W B
LB sla adgl(e)

An epoxy resin, cast type insulation shall be
formed in clear plastic molds. The material to
be used shall be approved by the Engineer. s OS ss0 s0S o) 0 b adsd

Materials to be used for the work shall conform Pl s okd o gl b _a‘h‘“ 22
to the requirements of JIS C 2804, C 2805 and s Corrugated Hard Polyethylene Pipe o.i

C 2806, or other international codes and Joles Ly 5 JISC-3653 Ly oyl 22
standards approved by the Engineer. =002 “’“’ e '0'\'&[_" o
20 s Sl Ty ade ) ondae LS
cle aldgl udly 802 ool 4y ainlhos
Ol b o8 G psSols JB s Ho 4s
4 Corrugated Hard Polyethylene Pipe o>
Jolso Ly 4 JISC-3653 L, ciylhe o
9y ool o ASale 4t Ll ol

Insulating tape when specified for use in splice
formation shall conform to JIS C 2336 or other
international codes and standards.

Cable splicing point is allowed inside Hand Hole
or Manhole only and shall be approved by the

Engineer. ol oo,8ae e libw!l Sae)a) sl
JS L aiislhs 5o 5 0B soYed aoly
(e) Conduit Pipe sl o7 Jolaw L o C-8309
Conduit pipe to be installed below ground, o sl wss (P
above ground or on the surface of structures
shall be Corrugated Hard Polyethylene Pipe sbe o el 0o S S sl o
conform to JIS C 3653 or equivalent. Conduit s dole 22050 00 ! o )=
ol ol ) e g 038 e D) g

pipes installed below ground are termed as c
ISR WL
ducts and are dealt with in Clause 802. = 0

Conduit to be embedded in concrete shall also
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be Corrugated Hard Polyethylene Pipe conform
to JIS C 3653 or equivalent

801.6.6 Modification of Existing Systems

(a) Removing
The Contractor shall remove existing materials
such as lighting pole and lanterns, PDB, traffic
signals, etc.
construction of the works, in accordance with

which  will obstruct the
the instruction by the Engineer.

Method statement for the removal of existing
street lighting shall be submitted for the
Engineer's approval after obtaining consensus
with the local Authority and prior to carrying
out the removing works.

On completion of removal works, all holes shall
be filled and the area left clean and tidy, all to
the satisfaction of the Engineer.

All useless materials removed, such as lanterns
and ballasts, poles, traffic signals, cables,
conduits, etc. shall be dumped or delivered by
The Contractor to a specified store.

(b) Relocation
Part of the existing materials removed shall be
relocated in accordance with the Drawings
and/or as established by the Engineer.
All relocation shall be carried out by the same
means of construction as additional furnished
materials in the works as required in these
Specifications.
Prior to re-fixing a