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SECTION -V
TECHNICAL SPECIFICATIONS WITH PREAMBLE
PREAMBLE

The Technical Specifications contained herein shall be read in conjunction with
the other Bidding Documents as specified in Volume-I.

Site Information

The information given hereunder and provided elsewhere in these documents is
given in good faith by the Employer but the Contractor shall satisfy himself
regarding all aspects of site conditions and no claim will be entertained on the

plea that the information supplied by the Employer is erroneous or insufficient.

The area in which the work is located is in plain/rolling terrain, and lies in city
limits of Greater Mumbai.

General Climatic Conditions
The temperature in this region is as under:

a) During summer months, the maximum temperature is 45°C
b) During winter months, the minimum temperature is 8°C

The average annual rainfall in the area is above 600 mm.

Seismic Zone

The work is located in Seismic Zone-lll as defined in IRC:6-2000.

GENERAL REQUIREMENTS

The Technical Specifications in accordance with which the entire work described
hereinafter shall be constructed and completed by the Contractor shall comprise
of the following:

Part A - Additional Technical Specifications

The Clauses SP-1 to SP-17 have been added to the ‘Specifications for Road and
Bridge Works (Fourth revision, August 2001).
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CLAUSE SP-1 PLANT AND EQUIPMENT FOR AGGREGATES AND
CONCRETE

CLAUSE SP-2 CURING USING LIQUID MEMBRANE FORMING
COMPOUND

CLAUSE SP-3 ADDITIONAL SPECIFICATIONS FOR
BLASTING

CLAUSE SP-4 ADDITIONAL SPECIFICATIONS FOR USE OF ROCKFILL
IN EMBANKMENT AND BEHIND STRUCTURES

CLAUSE SP-5 ADDITIONAL TECHNICAL SPECIFICATIONS FOR ROAD
SIGNS

CLAUSE SP-6 ADDITIONAL SPECIFICATIONS FOR TRAFFIC
MANAGEMENT AND DIVERSION

CLAUSE SP-7 GEOTECHNICAL INVESTIGATIONS (EXPLORATORY)

CLAUSE SP-8 SPECIFICATIONS FOR INTER-LOCKING CONCRETE
PAVING BLOCKS

CLAUSE SP-9 EXTERNAL LIGHTING INSTALLATION

CLAUSE SP-10 TRAFFIC SIGNALS SYSTEMS

CLAUSE SP-11 MAINTENANCE OF WORK ORDER BOOK

CLAUSE SP-12 WORKING METHODS AND PROGRESS SCHEDULE

CLAUSE SP-13 ADDITIONAL SPECIFICATIONS FOR MAINTENANCE OF
RIGHT OF WAY

CLAUSE SP-14 ADDITIONAL SPECIFICATIONS FOR USE OF EXPLOSIVES
CLAUSE SP-15 ENVIRONMENTAL MANAGEMENT PLAN

CLAUSE SP-16 SPECIFICATION FOR PROVIDING ANTICORROSIVE
TREATMENT TO M.S. OR HYSD REINFORCEMENT BARS

CLAUSE SP-17 ADDITIONAL SPECIFICATIONS FOR PQC

In the absence of any definite provisions on any particular issue in the
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2.2.2

2.2.3

224
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2.3

aforesaid Specifications, reference may be made to the latest codes and
specifications of IRC, BIS, BS, ASTM, AASHTO and CAN/CSA in that order.
Where even these are silent, the construction and completion of the works
shall conform to sound engineering practice as approved by the Engineer
and in case of any dispute arising out the interpretation of the above, the
decision of the Engineer shall be final and binding on the Contractor.

Part-B: Amendments/Modifications/Additions to Existing Clauses of
General Technical Specifications.

The Supplementary Technical Specifications shall comprise of various
Amendments/Modifications/Additions to the “SPECIFICATIONS FOR ROAD
AND BRIDGE WORKS" referred to in Part-C below and Additional Specifications
for particular item of works not already covered in Part-C.

A particular Clause or a part thereof in “SPECIFICATIONS FOR ROAD AND
BRIDGE WORKS (Fourth Revision, August 2001)", as corrected in the original
referred in Part-C, where Amended/Modified/Added upon, and incorporated in
Part-B, referred to above, such Amendment/Modification/Addition supersedes the
relevant Clause or part of the Clause.

The Additional Specifications shall comprise of specifications for particular items
of works not already covered in Part-C.

When an Amended/Modified/Added Clause supercedes a Clause or part thereof
in the said Specifications, then any reference to the superseded Clause shall be
deemed to refer to the Amended/Modified/Added Clause or part thereof.

In so far as Amended/Modified/Added Clause may come in conflict or be
inconsistent with any of the provisions of the said MORTH Specifications under
reference, the Amended/Modified/Added Clause shall always prevail.

The following Clauses in the “SPECIFICATIONS FOR ROAD AND BRIDGE
WORKS (Fourth Revision, August 2001") have been amended/modified/added
upon:
102,107,108,110,111,112,121,123,201,202,301,304,305,401,406,407,408,
802,803,809,901,903,1007,1008,1009,1010,1012,1013,1014,1101,1118,1119,15
03,1505,1509, 1704,1705,1802,1803,1804,2002,2602,2604,2607,2609,
2706,2708, 2709.

Part-C: General Technical Specifications

The General Technical Specifications shall be the “SPECIFICATIONS FOR
ROAD AND BRIDGE WORKS” (Fourth Revision, August 2001) issued by the
Ministry of Road Transport and Highways (formerly the Ministry of Surface
Transport) Government of India, and published by the Indian Roads Congress.
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PART A

CLAUSE SP1

1.1

1.2

1.3

Where reference is made in the Contract to specific standards codes to be met
by the materials, plant, and other supplies to be furnished, and work performed
or tested, the provisions of the latest current edition or revision of the relevant
standards as on date of tender and codes in effect shall apply, unless otherwise
expressly stated in the contract. Where such standards and codes are national,
or relate to a particular country or region, other internationally recognised
standards which ensure a substantially equal or higher performance than the
standards and codes specified will be accepted subject to the Engineer’s prior
review and written approval. Difference between the standards specified and the
proposed alternative standards must be fully described in writing by the
Contractor and submitted to the Engineer at least 28 days prior to the date when
the Contractor desires the Engineer's approval. In the event the engineer
determines that such proposed deviations do not ensure substantially equal
performance, the Contractor shall comply with the standards specified in the
documents.

ADDITIONAL TECHNICAL SPECIFICATIONS

PLANT AND EQUIPMENT FOR
AGGREGATES AND CONCRETE

AGGREGATE PROCESSING PLANT

Aggregate processing plant to be provided by the Contractor shall conform to
the following:

Type of Plant

Except where aggregates are supplied from commercial sources, a modern
and dependable aggregate plant capable of producing satisfactory concrete
aggregates in sufficient quantities and the rate necessary to met the
requirements of the construction schedule shall be provided at a location
acceptable to the Engineer. Complete facilities shall be provided for proper
crushing, washing, classifying, storing, reclaiming and delivering the
aggregates to the mixing plant.

Samples and Test

The aggregate plant shall be operated for a sufficient time in advance of the
dates set for first placement of concrete to permit the development of
procedures which result in high capacity production of aggregates proven by
tests to meet all the requirements of this specification.

Fines in Sand
The facilitation for fine aggregate production shall be so designed and

operated as to retain the necessary quantity of finer fractions. An excess of
fines will not be permitted. If natural sand is from marine source, the sand
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1.6

1.7

shall be cleaned of clayey material and washed with potable water before
use. All crushing, washing, screening, classifying, blending, batching, or
other properties of fine aggregate necessary to meet these specifications
shall be performed so as to produce acceptable gradation complying with this
specification.

Drainage of Sand

Aggregates shall not be removed directly from the washing or classifying
operations to the aggregate bins in the concrete mixing plant, but shall be
stored as required, to permit drainage of excess water and in such a manner
as to avoid contamination by foreign materials. Sand shall remain free-
draining storage for at least 48 hours prior to use.

Segregation

The stock piles for aggregates shall be formed so as to prevent segregation,
and as approved by the Engineer. The deposition and removal therefrom
shall be done in a manner to maintain the uniformity of grading. The side
slopes of stock piled aggregates shall be kept flatter than the angle of repose
to prevent accumulation of coarser material at the bottom of the slope.

Volume of Storage

Sufficient live storage of all size fractions of processed aggregates, shall be
maintained at all times, to permit continuous placing of concrete at the rates
so as to meet the Schedule requirements. If aggregates are stock piled on
the ground, the bottom portion of the stock pile within 30 cm of ground shall
not be used. The Contractor may also plan to store sufficient quantity of
coarse and fine aggregate so that concreting during monsoon can proceed
without hindrance as the collection of the same during monsoon may be
difficult.

Approval of Aggregate Plant Layout

Plans and written specifications for the aggregate processing plant including
description and capacity data on the processing equipment, and flow charts
of the whole processing operation which shall show rates of flow of material
at the various crushing and separation points in the processing, as well as
the volumes of the stock piles and the number and types of equipment to be
used in transporting the aggregates from aggregate plant to the mixing plant
shall be submitted to the Engineer in advance of plant erection for his
approval.

CONCRETE PLANT
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2.2

2.3

A modern dependable batch type mixing plant capable of producing concrete
of specified quality and at the rate of output required to meet the schedule
requirements, and a balanced complement of transporting, handling and
placing equipment shall be provided at locations and in a manner approved
by the Engineer. The concrete mixing plant shall be completely installed for a
sufficient length of time prior to scheduled date for placement of first
concrete, to enable the Engineer to make the necessary physical tests prior
to use of the plant for the production of concrete.

Standby Arrangement

As a standby arrangement to the batching and mixing plant the stationary
mixer / mixers of capacity 700 litres of mixed concrete and other appropriate
equipment shall be provided.

Type of Plant

The type of plant to be furnished shall be fully automatic.

The term “automatic” is used to define a plant in which :

)] Batch weights are set manually on a mix selector
ii) Mixes are charged automatically by mix selector
iii) Materials are batched automatically

Ice flaking machine of sufficient capacity shall be installed as a part of
batching plant.

Batchers

Individual weigh batchers shall be provided for all works, requiring the use of
more than two separate size groups of coarse aggregates. Cumulative
weight batchers may be used for work requiring the use of not more than two
separate size groups of coarse aggregates provided the cement is weighed
and batched separately from the aggregates. The batchers shall be
arranged to permit the convenient addition or removal of material. Batching
equipment shall be so constructed and arranged that the sequence and time
of discharge can be controlled to produce a reblending and mixing of the
aggregates and, wherever possible, mixing of the cement with the
aggregates as the materials pass through the charging hopper in to the
mixer. This control shall be effected by the controls of the batcher discharge
gates. Batcher controls shall be so interlocked that a new batching cycle
cannot be started until all batchers are completely empty.

Weighing Units
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ii)

Every delivering point of aggregates and cement in to the mixer, charging
hopper shall have a weighing unit and each weighing unit shall include a
visible, springless direct reading dial which shall indicate the scale load at all
stages of the weighing operation from zero to full capacity. The scale dials
and the weighing equipment shall be in full view of the operator, so that he
may conveniently observe the operation of the batcher gates and the
discharge of the materials. Provision shall be made for adjustment and
change in weights of materials being charged in the hopper.

Measuring Water & Ice

Water shall be measured by weight except in situations for which written
approval is given by the Engineer to measure by volume. The mechanism for
measuring and delivering water to the mixers shall not permit leakage when
the valves are closed. Ice shall be measured by weight. The filling and
discharge shall be measured by weight. The filing be capable of ready
adjustment to permit varying the quantity of the admixtures to be batched.
The equipment shall be kept in a clean and fully operating condition.

Tolerance in Batching, Weighment Errors

Weighing devices shall be capable of measuring the various ingredients of
the following accuracy.

Materials Percent

Cement 1 (by weight)

Water 1 (by weight)
Aggregate smaller than 40mm size 2 (by weight)
Admixture 1 (by weight or volume)

Records & Charts

An accurate record shall be maintained at the batching plant by the
contractor for the followings :

a) The weight of the cement, water and admixture.

b) The weight of the aggregate for each size shall be recorded
separately.

C) Temperature of the concrete immediately after mixing.

d) Mixing time of each batch when all the materials are loaded into the
mixer.

e) Time when the concrete is delivered from the mixer.

f) Ambient temperature.

Recorder Records & Charts
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Vi)

vii)

i)

A recorder shall be provided for each set of units measuring each of the
materials delivered to the mixer. The recorder shall produce a continuous
visible record, on a single ruled chart, of the weight of the cement, water and
each size of aggregates, of the mixing time of each batch after all materials
are in the mixer, of the temperature of the concrete and of the time of day at
intervals of not more than fifteen (15) minutes. The recorder shall be
completely housed and shall be capable of being locked and shall be placed
in a position convenient for observation by the plant operator and the
Engineer. Each chart shall be so ruled and printed that it may be readily and
permanently identified, so that the quantities and time may be read directly
without scaling or calculation. A portion of the recorder chart equivalent to at
least thirty (30) minutes of plant operation shall be visible after recording.
This portion of the chart shall be supported over its entire width on a smooth,
firm backing so that notes can be made without puncturing the paper. The
recorders and scale dials shall be housed in a room, box or compartment
visible at all times and sufficiently tight to exclude objectionable dust coming
from the plant operation.

Cement Weight Recorder

This shall be provided separate from and in addition to the autographic
recorder chart, an automatically printed record of the quantity of cement
discharged from the batobers for each batch of concrete. The weight of the
cement charged shall be recorded in kilograms, the recording shall be
continuous and each batch shall be recorded separately. The
interconnecting mechanism from the batcher to the recorder shall be locked
and the key thereafter turned over to the Engineer.

Air Temperature Recorder

There shall be provided on autographic record of the air temperature. The
thermometer shall be placed at location so as to truly represent the outside
air temperature at the site. The recorder itself shall be properly housed.

Mixers may be stationery mixers of either the tilting or non-tilting type of
approved design.

Maintenance

The mixers shall be maintained in satisfactory operating condition, and mixer
drums shall be kept free of hardened concrete. Mixer blades shall be
replaced when worn down more than 10 percent of their depth. Should any
mixer at any time produce unsatisfactory results, leak mortar or cause
wastage of materials, its use shall be promptly discontinued until it is
repaired.

Mixing Time
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2.7

2.8

The mixing periods specified herein are to ensure proper quality control. The
mixing time will be increased when such increase is necessary to secure the
required uniformity and consistency of the concrete. Excessive overmixing
requiring additions of water will not be permitted. When stationary mixers are
used, the mixing time for each batch shall be as follows;

Time shall start when all solid materials are in the mixer drum, provided that
all of the mixing water shall be introduced before one-fourth of the mixing
time has elapsed. The Engineer, may, however, direct change in mixing
time, if he, in his opinion, considers such change necessary.

Capacity of Mixer (Cubic Metre) Time of Mixing (Min.)
Upto 2.00 Cubic Metre 1%

Upto 3.00 Cubic Metre 2

Upto 4.00 Cubic Metre 2%

Stationary mixers shall be provided with an acceptable device to lock the
discharge mechanism until the required mixing time has elapsed. Provision
also shall be made to assure that each batch is discharged completely before
the mixer is recharged.

Provision for Inspection

The complete plant assembly shall include provisions to facilitate the
inspection of all operations at all times.

Maintenance of Records

All records and charts of the batching and mixing operations shall be
prepared as specified herein and promptly turned over to the Engineer.

Sampling Facilities

Suitable facilities shall be provided for readily obtaining representative
samples of aggregate from each of the batchers, and suitable devices for
obtaining representative samples of concrete for slump tests, unit weight, air
content, and uniformity tests to be made by the Engineer, shall be provided.
All necessary platforms, tools and equipment for obtaining samples shall be
furnished at the start of work.

Concrete Specimens
Concrete specimens will be prepared from the mixes used in the work and

tested to determine the adequacy of control of the materials entering into the
concrete mix. Preparation, storage and testing of the specimens will be
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performed by the Engineer. Suitable facilities when demanded shall be
provided within the plant for the Engineer and his assistants to carry out the
necessary control work.

Test Weights

Standard test weights and any other auxiliary equipment required for
checking the operating performance of each scale or other measuring device
shall be provided. Periodic tests shall be made in the presence of the
Engineer in such a manner and at such intervals as may be directed by the
Engineer. Upon completion of each such test, and before further use of the
measuring, weighing or recording devices, such adjustments, repairs, or
replacements shall be made as may be required to secure satisfactory
performance.

Approval of Concrete Plant Layout
Plans and Technical data for the concrete plant proposed for use to produce

the quantities and quality of concrete for completion of the concrete works
under this specification shall be submitted to the Engineer well in time.

CLAUSE SP-2 CURING USING LIQUID MEMBRANE FORMING COMPOUND

GENERAL

Liquid membrane forming compounds are permitted to be used by the
Engineer for curing concrete for part or whole of the total curing period as
specified in sections dealing with concrete construction. These membranes
reduce the loss of water from concrete during early hardening period and
some types of compounds also help in reducing the temperature-rise of
concrete exposed to the radiation from the sun. These specifications cover
the type and use of such compounds. However, the use of the same will
need specific permission from the Engineer, who may require a number of
tests to be carried out for establishing the conformity of the product to these
specifications and to establish that the curing compound and its method of
use does not have any unacceptable effect on the quality of concrete. The
cost of the initial acceptance testing and the quality control testing will be
borne by the contractor.

All equipment, material etc., needed for curing and protection of concrete
shall be at hand and ready for installing before actual concrete begins.
Detailed plans, methods and procedures whereby the various phases of
curing and protection shall be firmly established, shall be settled and got
approved in writing from the Engineer-in-charge sufficiently in advance of the
actual concreting. The equipment and method proposed to be utilised shall
provide for adequate control and avoid interruption or damage to the work of
other agencies.
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CURING COMPOUND

The curing compound shall be conforming to ASTM-C-309-81, Type-2, white
pigmented compound. The solids dissolved in vehicle shall be either class
"A’ (no restrictions) or Class "B’ (resin as defined in ASTM D-883) as
approved by the Engineer.

White pigmented compound (Type-2) shall consist of finely divided white
pigments as vehicle solids, ready mixed for immediate use without alteration.
The compound shall present a uniform white appearance when applied
uniformly to a fresh concrete surface at a specified rate of application. It shall
be of such consistency that it can be readily applied by spraying to provide
uniform coating at temperatures above 4°C. If two coats are to be applied
then it should be applied at an interval of approximately one hour. They shall
adhere to freshly placed concrete that has stiffened or sufficient to resist
marking during the application and to damp hardened concrete and shall
form a continuos film when applied at a rate of 5 m? / litre. When dry, the
covering shall be continuous flexible and without visible breaks or pin holes
and shall remain as unbroken film at least 28 days after application. It shall
not react deleteriously with the concrete.

The compound shall meet with the requirement of water retention test as per
ASTM designation C-156-80. The loss of water in this test shall be restricted
to not more than 0.55 kg/m? of exposed surface in 72 hours.

The white pigmented compound (Type 2) when tested as specified in
accordance with method E-97 of ASTM shall exhibit a day light reflectance of
not less than 60% of that of magnesium oxide.

It shall fulfil the requirement of drying time when tested in accordance with
ASTM-C-309-81. The compound applied shall be dry to touch in not more
than 4 hours. After 12 hours it shall not be tacky or tack off (peel off)

concrete when walked upon nor it shall impart a slippery surface.

The liquid compound should be of a sprayable consistency.

SUPPLY AND TESTING
Acceptance Testing
Prior to the approval of the brand / trade name of compound and the source

of supply and manufacturer acceptance testing shall be carried out to
demonstrate the conformance of the compound to clause 5502. In addition,
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testing shall be performed to demonstrate that no adverse / undesirable
change in quality of concrete or concrete surface takes place as a result / by-
product of the use of the compound. These tests should be designed to
check properties such as loss of strength at 28 days of surface layer, or of
concrete cube, change in surface texture, change in adhesion to
subsequently applied layer like plaster, flooring, tiling etc. The type and
number of tests are to be as specified by the Engineer.

Routine Testing

The liquid membrane forming curing compound should be brought in the
manufacturer’'s original clear containers. Each container shall be legibly
marked with the name of the manufacturer, the trade name of the compound,
the type of compound and class of vehicle solids, the nominal percentage of
volatile material and batch or lot number. The lot numbers will be assigned
to the quantity of compound mixed, sampled and tested as single product.
The manufacturer shall exercise the care in filling the container so that all are
equally representative of the compound produced.

Curing compound to be used on site shall be got tested at least 14 days in
advance so that the result of water retention tests, reflectance test, drying
etc, are available before it can be permitted for use. All of the filled
containers represented by the approved sample shall then be sealed to
prevent leakage, substitution or dilution. The Engineer-in-charge or
authorised representative should mark each container represented by the
samples with a suitable identification mark for later identification and
correlation and shall be kept in store with double lock arrangements. One
key shall be kept with the Contractor and the other with Engineer. Random
samples shall be collected from every batch of the compound. Frequency of
random sampling shall be done as directed by the Engineer. The Contractor
shall provide samples and labour for collecting samples free of cost. Testing
shall be carried out by agency approved by the Engineer and in presence of
his representative.

METHOD OF APPLICATION

The compound shall be sprayed using mechanical sprayer of approved
design to ensure uniform and continuous membrane on the concrete surface.
The coverage shall be at the rate specified by the manufacturer or at the rate
of 4 m? per litre or as specified by the manufacturer and approved by the
Engineer. Field trials shall be conducted to decide effective coverage rate,
which depends upon surface finish. The Engineer after verification of the
field trials and based on the actual experience shall order the rate of
application as needed for achieving the proper curing. With a view to ensure
thorough and complete coverage, approximately one half of the compound
for a given areas should be applied by moving the spray gun back and forth
in one direction and the remaining half at right angles to this direction. In
case the application is still not found uniform, the Contractor shall have to
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apply the second coat as an when directed by the Engineer. If a second coat
is to be applied, it should be applied approximately after an interval of one
hour. The curing compound shall generally be applied as soon as the
bleeding water or shine disappears, leaving dully appearance.

If surface treatment by roughing, hand brushing etc., is required (e.g. as in
case of road pavements) the curing compound should be applied
immediately after the same. Equipment for spraying curing compound shall
be of pressure tank type (5 to 7 kg/cm®) with provision of continuous
agitation. A curing jumbo with multiple travelling spray fans shall be provided
for effective spray. Spraying on concrete lining shall be done in such a way
that the green concrete is not disturbed or damaged or any foot impression
left. Necessary schemes or spraying by mechanised means shall be got
approved by the Engineer-in-charge. However, in emergency for very small
areas / patches) it can be applied with wire or bristled brush.

ADDITIONAL SPECIFICATIONS FOR BLASTING
General

The specifications for excavation in rock are covered by MORT&H
“Specifications for Road & Bridge Works” (4th Revision August 2001). The
following specifications are additional supplementary to the same.

Control Blasting

The rock blasting shall be controlled so that vibration generated during the
blasting do not cause damage to the building and installation around built up
areas as given in the table below. Similarly the rock pieces should not fly off
the pits and thus damage the buildings and installation and life and limb of
people around. Apart from the general precautions mentioned in the
MORT&H Specifications, following protective measures and limits for use of
explosives are suggested as guidelines. The contractor shall carefully check
the site conditions and submit the details of the scheme they propose to
adopt for controlling the blast.

Protective Measures

The following precautionary measures (single or in combination) as required
by site conditions shall be adopted by the contractor while carrying out
controlled blasting.

i)  Short delay blasting with light charges shall be used.
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ii)  The blast hole shall be covered with 0.6 to 1.0 Sgm mild steel plate of
minimum 6mm thickness.

iii) Reinforcement rod mesh not less than 20mm dia at 150 mm centres in
both directions shall be placed over the steel plates.

Steel plate and reinforcements shall be inspected after every blasting
operation and all twists shall be removed before reuse to the satisfaction of
the engineer.

The thickness of the covering plate and the kind of dead weight is to be duly
approved by the Engineer.

When blasting is necessary adjacent in partially or completely built structures
the Contractor shall take all precautions necessary to prevent flying rock from
causing damage to the structures.

Blasting Within Certain Limit

No blasting shall be allowed for any of the excavation until freshly placed
concrete of nearby structures has reached a minimum strength of 7 N/Sq. m.

Normally blasting shall be resorted to only after 7 days of concreting work in
case of OPC (10 days in case of PPC) in adjacent structures.

In no case shall blasting be allowed closer than 15m to any structure after
concrete placing has started.

The Contractor shall submit the scheme with charges and delay detonators
he proposes to use for blasting, for approval of the Engineer.

Permissible Standards:

Depending on the type of structures and the dominant excitation frequency,
the permissible peak particle velocity (ppv) due to blast induced ground
vibrations adjacent to the structures shall not exceed the values given below
in the table:

Table : Permissible Peak Particle Velocity (PPV) at the foundation
level of structures in Blasting Areas in mm/s is recommended
as below.

Type of Structure Frequency Hz.
PPV (mm/sec)

Buildings / Structures not belong to
the owner

i) Domestic houses /  Structures
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Type of Structure Frequency Hz.
PPV (mm/sec)

(Kuchha, Brick and Cement)

i) Industrial Buildings 10
(RCC and Framed Structures)

iii) Objects of historical importance 2
and sensitive structures

(B) Buildings belonging to owner with
limited span of life :

i) Domestic houses [/  structures

(Kuchha, brick and Cement) 10

i) Industrial building (RCC and framed
structures)

It is generally recommended that where the blasting is to be done, within 20
metres of the nearest point of permanent building, the area shall be line drilled
on periphery before blasting.

The Contractor shall be responsible for all damage caused by blasting whether
to permanent or temporary structures and shall replace or repair the structures
at his own cost. Contractor will have to design the charge per delay to restrict
the PPV as indicated above.

Precautions after Blasting

After the blast, the Supervisor must carefully inspect the work and satisfy
himself that all the charges have disappeared from the face.

If it is suspected that part of the blast has failed to fire or is delayed, sufficient
time shall be allowed to elapse before entering the danger zone. When fuse
and blasting caps are used, a safe time should be allowed and then the
Supervisor alone shall leave the shelter to inspect the blasting zone.

None of the drillers are to work near the misfired hole until one of the two
following operations have been carried out by the Supervisor.

(i) The Supervisor should very carefully (when the tamping is of damp clay)
extract the tamping with a wooden scraper or jet of water or compressed air
(Using a pipe of soft material) and withdraw the fuse with the primer and a
fresh detonator with fuse should be placed in these holes and fired out, or (ii)
the hole may be cleared or 30m of tamping and its direction then be
ascertained by placing a stick in the hole. Another hole may then be drilled at
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least 60 cms away and parallel to it and about 30 cms less in depth, this hole
shall then be charged and fired. The balance of the cartridges and detonators
found in the muck shall be removed.

Before leaving his work, the Supervisor of the concluding shift shall inform the
Supervisor of the relieving shift of any case of misfires and should point out the
position with a red cross denoting the same and also stating what action, if any,
he has taken in the matter.

The Supervisor should also at once report at the office of the Contractor and
the Engineer all cases of misfire, the cause of the same and what steps were in
connection with these.

The names of the day and night shift Supervisors must be noted daily in the
Contractors office.

If a misfire has been found to be due to a defective detonator or dynamite the
whole quantity or box from which the defective article was taken, must be
thoroughly inspected by the Contractor.

Drilling in holes not completely exploded by blasting shall not be permitted.
Personnel

Excavation by blasting will be permitted only under the personal supervision of
competent and licensed blasters and trained workmen.

All Supervisors and workman in-charge of preparation, handling storage and
blasting work shall be adequately insured by the Contractor.

Storage shall be in charge of a very reliable person approved by the Engineer,
who may, if necessary conduct police enquiry’s as to his reliability, antecedents
etc. The Contractor shall have to produce a security for the person in-charge of
the explosive, if and when required by the Engineer, or the civil authorities of
the district.

The Contractor shall make sure that his Supervisor and workmen are fully
conversant with all the rules to be observed in storing, handling and use of the
explosives. It shall be ensured that the Supervisor in charge is thoroughly
acquainted with the details of the handling of explosive and blasting operations.

To establish the safe charge per delay contractor will have to demonstrate by
necessary instrumentation for the approval of the Engineer.

ADDITIONAL SPECIFICATIONS FOR USE OF ROCKFILL IN
EMBANKMENT & BEHIND STRUCTURES
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General

These special additional specifications are supplementary to MORT&H
Specification no. 313 (4th revision 2001) and supersedes those provisions to
the extent modified hereunder.

Scope of Application

Material can be used only in the following circumstances by the approval of
the Engineer:

0] Where height of embankment is more than 3 m (including formation
level) the lowest 1m thickness can be constructed by rock fill.

(i) For all heights, the sloped portion beyond shoulder can be
constructed using with provision that under all circumstances,
minimum 500 mm thick earthen cushion shall be available between
formation level and top level of rock fill.

(iii) Behind the structures irrespective of height of embankment up to
bottom of subgrade.

Material

The maximum size of stones shall not exceed 300 mm in any direction. The
voids between rocks shall be filled by smaller fragments.

Spreading and Compaction

The method of compaction as specified in MORT&H specification and / or as
directed by the Engineer, should ensure that no boulders are loosely packed
and can move or rock after compaction. The top layer of as well as the sides
of the retaining normal earthfill on one side shall be fully blinded with filter
media comprised of crushed aggregate and sand. The grading and layering
of filter media shall be such as to form effective filter layer through which
particles of inner soil fill of embankment are not able to migrate into the in the
process of settlement / consolidation or due to movement of water. The
layering shall confirm with the layers of adjacent rockfill so as to facilitate
simultaneous compaction.

The rates are applicable to completed construction as measured by taking
levels before and after compaction upto top of blinding / filter media 300 mm
thick and are inclusive of all materials, void filling materials, blinding materials
& filter media.

ADDITIONAL TECHNICAL SPECIFICATIONS FOR ROAD SIGNS

General
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The Colour, configuration

The Colour, size & location of all traffic signs for the project road shall be as

specified in the drawings and in the absence of any details or any missing
details, the signs shall be provided as directed by the Engineer.

The sign shall be reflectorised as shown on the drawings or as directed by
the Engineer. The signs shall be of retro reflective type and made of
prismatic reflected sheeting as per Cl. 1.3 fixed over aluminium sheeting as
per these specification.

The cautionary and mandatory signs shall be fabricated through process of
screen-printing. In regard to informatory signs with inscriptions, the message
shall be of cut out letters made in the transparent overlay film pasted over the
base sheeting with pressure sensitive or as instructed by the manufacturers
or as directed by the Engineer.

Material

The various materials and fabrication of the traffic signs shall conform to the
following requirements:-

Concrete :- Concrete shall be of the grade shown on the contract drawings
or otherwise as directed by the Engineer.

Reinforcing Steel :- Reinforcing steel shall confirm to the requirement of IS
: 1786 unless otherwise shown on drawing.

Bolts, nuts, washers :- High strength bolts shall conform to IS: 1367
whereas precision bolts, nuts etc. shall conform to IS : 1364. The bolts and
nuts shall be galvanised (zinc coated, 0.55 kg/sgm minimum single spot) and
galvanising shall conform to relevant IS specifications.

Plates and supports: Plates and support sections for the signposts shall
conform to IS: 226 and IS: 2062 or any other relevant IS specifications. The
plates and supports shall be galvanised (zinc coated, 0.55 Kg per Sgm.
minimum single spot.) and galvanising shall conform to relevant IS
specifications.

Aluminium:- Aluminium sheets used for sign boards shall be of smooth, hard
and corrosion resistant aluminium alloy conforming to IS: 736 — Material
designation 24345 or 1900. The back of the sheet will be painted with two
coats of Epoxy paint.

The thickness of sheet shall be 3 mm for all types of signs.

Structural Details
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The structural details for supports shall be as per the contract drawings and
or as directed by the Engineer.

Retro-reflective sheeting

General requirements

The retro-reflective sheeting used on the sign shall consist of the white or
coloured sheeting having a smooth outer surface, which has the property of
retro-reflective over its entire surface. It shall be weather resistant and show
colour 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 outdoor exposure(stating retained
reflection of 80 %) facing the sun for three years and its having passed these
tests shell be obtained from a reputed laboratory, by the manufacture of the
sheeting.

The reflective sheeting shall be of wide angle prismatic lens type of ASTM-
Type — IX.

The retro-reflective sheeting shall be of wide angle Prismatic lens type,
consisting of cube corner lenses and pressure sensitive adhesive and should
be applied to the sign substrate at room temp. 18 C, transparent, waterproof
plastic having smooth surface. The coeff of retro reflective as determined in
accordance with ASTM standard E- 810 shall give the minimum values as
indicated in table given below.

TABLE SP-16

Minimum Coefficient of Retro-reflection for retro-reflective sheeting Prismatic
lens type (candelas / lux / sgm)
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TABLE -1

Minimum Coefficient of Retro-reflection for retro-reflective sheeting

Prismatic lens type (candelas /lux / sg. m)
Obse. Entrance | White Yellow Green Red Blue
Angle (in | Angle (in

deg.) deg.)
0.1 -4 660 500 66 130 30
0.1 +30 370 280 37 74 17
0.2 -4 380 285 38 76 17
0.2 +30 215 162 22 43 10
0.5 -4 240 180 24 48 11
0.5 +30 135 100 14 27 6
1.0 -4 60 60 8 16 3.6
1.0 +30 45 34 4.5 9 2

5.1

5.2

5.3

When totally wet, the sheeting shall not show less than 90% of the values of
retro reflectance indicated in Table 1. At the end of 7 years, the sheeting
shall retain at least 75% of its original retro reflectance.

Messages / Borders

The messages (legends, letters, numerals etc.) and borders of Cautionary /
Regulatory sign boards shall be screen printed. Screen printing shall be
processed and finished with materials in a manner specified by the sheeting
manufacturer and shall be bonded with the sheeting in the manner specified
by the manufacturer. The messages (legends, letters, numerals etc.) and
borders of information signs, shall be of cut letters made in transparent
overlay film pasted over the base sheeting with pressure sensitive adhesive
or as instructed by the manufacturers or as directed by the Engineer.

For screen printed transparent coloured areas on white sheeting, the co-
efficient of retro-reflection shall not be less than the values of corresponding
colour in Tables-1.

Cutout messages and borders, wherever used, shall be made in transparent
film applied on base sheeting with pressure sensitive adhesive with the
coefficient of retro reflection shall not be less than the values of
corresponding colour in Table-1. For the background colour of the sign the
coeff of retro reflection shall not be less than that specified in Table -1 for the
respective colours.

Colour
Colour shall be as specified and shall conform to the requirements of Table

2. Conformance to colour requirements shall be determined
spectrophotometrically in accordance with ASTM E 1164, with instruments
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utilizing either 45/0, or 0/45 illumination/viewing conditions and tolerances as
described in ASTM E 1164 for retroreflective materials.

Table 2
Reflectance
Limit (y)
Colour | x |y [X y | X |y | x|y |Min]|Max
White | .3 | .3 | .3 |.35|.33|.37 .28 | .32 | 40.
0 5 0
Yellow | 4 | 4 | 5 |.45|.46|.53|.42| .48 | 24. | 45.0
8 |1 2 | 4 0
Red | 6 | .3|.5|.31/.56|.34|.65|.34| 3 15
91119
Blue | O .1 |.1|.22|.21|.16|.13|.03| 1.0 | 10.0
71715
Green| O | .3 | .1 |.36|.28|.44|.20|.79| 3.0 | 9.0
31916

The four pairs of chromaticity coordinates determine the acceptable colour in
terms of CIE 1931 standard colorimetric system measured with standard
illumination source D65- these colours are equivalent to those listed in ASTM
D4956 using source C

The colour shall be durable and uniform in acceptable hue when viewed in
daylight or under normal headlights at night.

Adhesives

The sheeting / film shall have a pressure sensitive adhesive of the
aggressive tack type requiring no heat, solvent or other preparation for
adhesion to a smooth clean surface. 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 material of the base plate
such that it shall not be possible to remove the sheeting from the sign base in
one piece by use of sharp instrument. The adhesive shall form a durable
bond to smooth, corrosion and weather resistant surface of the base plate. In
case of pressure sensitive adhesive sheeting, the sheeting shall be applied in
accordance with the manufacturer’s specifications.

Fabrication

Surface to be reflectorised shall be effectively prepared to receive the retro
reflective sheeting. The aluminium 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
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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 contaminates 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. Where screen printing with transparent
colours is proposed, only butt jointing shall be used. The material shall cover
the sign surface evenly and shall be free from twists, cracks and folds. The
transparent overlay film in which cutout messages have been made shall be
bonded with sheeting in the matter specified by the manufacturer.

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 Prismatic lens type and that of transparent film and
submit the same to the Engineer. In addition, a seven year warranty for
satisfactory in field performance of the finished signs with retro reflective
sheeting of Prismatic lens type, inclusive of the screen printed or cutout
letters / legends, transparent film 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.

Warranties should be given in original and should have legal jurisdiction in
India. Warranties given by power of attorney holders will not be acceptable.

Processed and applied in accordance with recommended procedures, the
reflective material shall be weather resistant and following cleaning, shall
show no appreciable discoloration, cracking, blistering or dimensional change
and shall not have less than 50 % of the specified minimum reflective
intensity values (Tables 1) when subjected to accelerated weathering for
1000 hours, using type E or EH weatherometer (AASHTO Designation M-
268).

Installation

Sign posts, their foundation and sign mountings shall be so constructed as to
hold these in a proper and permanent position. Sign supports shall be of
Galvanised structural steel and shall be firmly fixed to the ground by means
of properly designed foundation or as shown in the contract drawings. The
work of foundation shall conform to clause 801.4.4.
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All components of signs and supports, excluding the back side of aluminium
sheet and the reflective portion shall be thoroughly descaled, cleaned and
galvanised (zinc coated, 0.55 Kg/Sgm. minimum single spot.) and shall
conform to relevant IS Specifications.

The signs shall be fixed to the posts by welding and/or bolts and washers as
shown in the drawing. After the nuts have been tightened, the tails of the
bolts shall be furred over with a hammer to prevent removal.

Foundation for Support

Foundation for supports of sign boards with single support shall be by making
excavation in all type of strata to the sizes and level as shown in relevant
drawings and fixed with M-20 grade cement concrete during installation.

Foundation for supports of sign boards with two or more supports shall be
made by boring holes in all types of strata to the sizes levels as shown in
relevant drawings and fixed with M-20 grade cement concrete during and
installation. All concrete works will be carried out as per relevant MORT&H
Specification.

Measurement for Payment

The measurement of standard cautionary and mandatory sign boards shall
be in numbers of sign boards supplied and fixed and this shall constitute full
payment for supply of all materials for the sign board and its supports and
foundations, fabrication and installing in ground or embankment etc. as per
specifications. Informatory sign boards with board area exceeding 1 Sgm.
shall be measured by area of the reflectorised sheet in square meters.

Rate

The contract unit rate shall be payment in full for the cost of making the road
sign including supports and foundations, including all materials, installing it at
the site and incidentals to complete the work in accordance with the
specifications. In case of overhead sign boards supported on overhead
gantry the rate shall not include the support gantry, its foundation and
erection which shall be paid separately.

ADDITIONAL SPECIFICATIONS FOR TRAFFIC MANAGEMENT AND
DIVERSION

The contractor shall prepare and submit to Engineer within one month of the
date of commencement of work, a detail traffic diversion plan as per the
requirement of traffic authorities. The contractor shall have to carry out the
modifications in the traffic diversion plan at various stages of work as
required. The contractor shall maintain liaison with the traffic police /
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authorities so as to ensure smooth flow of traffic at all stages of the work
without causing inconvenience to the traffic.

Traffic Rotaro

The contractor shall provide traffic rotaro showing traffic direction made up of
four bliners mounted on M.S. Frame of 5-x50x6mm size 250 H, frequency
electrically operated at both ends of the cordoned area for help and guidance
of road users. Necessary arrangements for supply of electricity shall be
made by the contractor.

Road Delineates

Road delineates as per IRC-79 and as per relevant drawings and as directed
by Engineer shall be fixed at suitable intervals to have a suitable guidance to
the road users at the night time for smooth flow of traffic. Delineators shall be
fixed firmly in the ground. Also red flags, cat eye reflectors shall be fixed on
the barricades. Alternative arrangements shall also be kept ready in case of
failure of electricity.

Signs, lights, barriers and other traffic control devices shall be provided and
maintained in a satisfactory condition till such time they are required as
directed by the Engineer, so as to ensure smooth and safe traffic on the road
throughout the length.

GEOTECHNICAL INVESTIGATIONS (EXPLORATORY)

SCOPE OF PROPOSED INVESTIGATIONS

The exploratory Geotechnical Investigations are required to be conducted at
three locations along the alignment of Jogeshwari — Vikhroli Link Road. The
proposed structures include Seepz Flyover and 2 Subways located at km
2+980 and 4+300.

The scope of the geotechnical investigation is discussed below and is given
in the Bill Of Quantities.

The present scope of work includes drilling of 23 numbers of exploratory
boreholes, collection of disturbed and undisturbed samples, conducting
Standard Penetration Tests and Vane Shear Tests and all other required
laboratory tests.

The given scope of work is only provisional and may be increased or
decreased, as found necessary, by the Engineer during the course of the
investigation. No claim for revision of rates due to change in scope of work
shall be acceptable. For any additional items contractor shall submit rate
analysis and shall get the same approved from the engineer before
commencement of work.
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SPECIFICATIONS
FIELD WORK
a) Boreholes

The borehole diameter shall be of adequate size (atleast 150 mm) to obtain
100mm diameter undisturbed samples from the borehole. The borehole
depths are likely to vary depending on location. The probable maximum
depth is likely to be about 15 to 20m.

Field testing in boreholes includes Vane Shear Tests and Standard
Penetration Test as stipulated by the engineer during execution. Sampling in
boreholes includes undisturbed and disturbed sampling of all types of
materials, rock cores and groundwater. All field and laboratory testing shall
be conducted in accordance with relevant IS Codes and as stipulated by the
Engineer.

b) Drilling In Soils Other Than Rock

The boreholes should be drilled at the locations indicated on the drawing to
be furnished by the Engineer.

Rotary drilling rig preferably hydraulically operated, with drill pipes and drill
bits, swivel type double tube core barrels of M-series with matching diamond
bits/triple tube core barrels or type as required by the Engineer, undistributed
soil samplers like push sampler/piston samplers, SPT equipment, drilling
mud chemicals, all consumables and all other accessories and spares as
required for investigations in all kinds of soils and rocks shall be mobilised by
the contractor. The rotary drill method shall be preferred to shell and augur
method while boring in soil. Calyx type drilling rigs shall not be allowed under
any circumstances. The method of advancing the borehole in soil overburden
by establishing the sides of the boreholes by drilling mud (Bentonite) is
considered preferable to casing of the borehole. Drilling should be carried out
in such a manner as to limit disturbance of the soil to be sampled or tested to
a minimum. Washing tools should have proper side jets and under no
circumstances will bottom discharging tools be permitted. The insert casing
shall be sufficient to allow for in-situ sampling and testing with standard
sampling and testing tools.

Electronic theodolite and other necessary survey equipment shall be
mobilised along with necessary personnel for operation of the same for
positioning of the borehole locations and measuring ground levels.

All personnel required for round-the-clock operations including a graduate
engineer in each shift should be available at site. All such personnel
mobilised for each shift of 12 hours shall have minimum of three years of
experience in the same type of job. The project in-charge shall be a post-
graduate geotechnical engineer with minimum of five years of experience in
the same type of job.

The borings shall be carried out in accordance with relevant Indian Standard
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Code of Practice and the requirements stated herein. The boring, sampling
and in-situ testing shall be carried out in a manner approved by the Engineer
who shall have the right to order alternative procedures if he is not satisfied
with the quality or accuracy of the work.

The observations during boring shall be put down in such a manner, so that
each change in strata is accurately determined to the satisfaction of the
Engineer. During the boring operation, particular attention shall be paid to the
disturbed material washed up or brought up by the shell and auger, and
these shall be described in the boring logs. These disturbed materials should
be preserved in polythene bags with tags stating borehole reference, depths,
nature of soil etc.

The work of drilling in soil shall be carried out in such a manner that disturbed
as well as undisturbed samples of soil can be conveniently collected at the
required depths/intervals, and penetrometer tests can be carried out if
required. The Contractor shall adopt such a method, which will permit the
collection of samples indicating the grain size distribution of natural strata
without loss of fines, covering the entire depths.

Water samples shall be collected from the boreholes. Water samples shall be
collected prior to addition of Bentonite to boreholes. If this is not possible
then prior to collection of water samples, the borehole shall be dewatered by
about half a metre depth and water allowed rising back prior to sampling.
Ground water level for each borehole shall be checked during boring
operation and shall be recorded in borelog.

The drilling operations may be interrupted for collecting the samples, probing
and conducting penetrometer tests etc. The casing pipes shall not be
removed unless directed by the Engineer. Even after removal of the casing, a
piece of pipe should be left in the borehole to identify the location.

The Contractor shall ensure that sand-blow conditions do not develop while
drilling, sufficient surcharge of water or drilling mud should be maintained all
throughout the drilling operation.

In the exploration programme the contractor shall associate with the
provisions of 1S:1892.

C) Undisturbed Soil Samples

In overburden undisturbed samples shall be recovered from the borings at
intervals not exceeding 3m and at every change of strata. The undisturbed
sampling shall conform to IS Code 2132 (1972). Undisturbed samples shall
be collected in returnable tubes of 100mm internal diameter. Attempts should
be made to collect undistributed soil sample of 500mm to 600mm in length.
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The sample tube shall have a proper identification mark painted on it (e.g.
borehole reference, depth, location, arrow mark indicating bottom end of the
sample tube etc.). The moisture in undisturbed samples shall be carefully
preserved by sealing both ends of the sample tube by applying a double coat
of cotton waste and paraffin wax.

d) Disturbed Soil Samples

Disturbed soil samples shall be collected from boreholes. These shall include
soil samples collected from the split spoon samples and also from the cutting
edges of UDS. The samples shall be stored in plastic bags.

e) Drilling in Rock

In general, boreholes should be taken to relatively hard strata. Should rock
be encountered in soil borings, it shall be proven by core drilling for a
penetration of at least 3 m, or as directed by the Engineer. Rock cores shall
be retrieved in minimum NX size by using swivel type double or triple tube
core barrels with a suitable core catcher and diamond bit. Single tube core
barrels or calyx type drills will not be permitted. Drilling mud or any other fluid
likely to aggravate core slips shall not be used.

If required, in all types of rock, the borings will be extended more than the
depths specified above, as directed by the Engineer. When drilling in all
types of rock, instructions given in IS 4078, 4464, 5313 and 6926 shall be
followed.

During the drilling operation, particular attention should be paid to get the
core recoveries and rock quality designations of the highest standards.
Percentage core recovery and RQD should be indicated continuously from
the depth starting from the level of highly weathered rock. If the core is
broken by handling or during drilling, the fresh broken pieces shall be placed
together and counted as one piece. This has to be done as the cores come
out during drilling, with the permission of Engineer.

Soil samples and rock cores collected continuously to full depth of boreholes
should be clearly marked with good quality oil paint. They shall be designated
by number, arrows, depths, borehole to which it belonged etc. for the
purpose of identification at a later date. Sketch pens or marker pens shall not
be used for writing numbers on core pieces.

When bedrock is encountered, drill hole shall continue atleast three metres in
sound rock to ensure the continuity of the strata. If weathered or soft rock is
met with, drill hole shall continue 5 metres into the rock layer. However if
heavily shattered rock due to various weathering process or weak rock zone
susceptible to erosion when subjected to action of flowing water or any other
types of rock which can not be recommended as a founding strata is met with
continuing 6 to 7 metres then the drilling shall continue through the weak
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zone well into the sound rock below the top weak zone. Such incidences
shall be brought to the attention of the Engineer and no borehole shall be
terminated without the approval of the Engineer.

The characteristics/strength of rock with respect to weathering, hardness,
joints and bedding and rock quality designation (RQD) as presented in
Tables 2,3,4 and 5 in Appendix | of IRC 78-1983 shall be followed and the
same shall be indicated in the borelogs.

Drilling through rock being a specialised work, every care shall be taken to
notice and record any small change during drilling. The time required to drill
through a certain depth, amount of core recovery, physical condition, length
of pieces of core, joints, colour of water residue, weathering, and evidence of
disturbance and other effects shall be carefully noticed and entered in the
drill/core log. The directions given in IS 5319 — “Guide for Core Dirilling
Observation” may be followed while preparing the corelogs.

The core boxes provided by the Contractor shall be sturdy and of good
quality jungle wood and shall be made according to the sketch on Page 6 of
IS 4078 (1980) with locking arrangements and compartments. The core
boxes shall be painted both inside and outside with oil paints and sprayed
with insecticide to prevent damage by insects. Each and every core piece
extracted from the core barrel shall be placed in core boxes in the proper
sequence of occurrence from top downwards. The starting and finishing
depth of each run shall be recorded on the core box compartments in oil
paint as the cores are placed. They shall be sequentially numbered on the
four sides and the lid. The name of the project, drill hole reference, and the
depth of the core obtained shall be prominently painted on the lid with oil
paint.

The depth of cores below ground level shall be indicated at about every 1.5m
interval by writing the depth in indelible ink on wooden spacers that shall be
inserted in their correct positions in the box. Similarly, the exact depth of any
change in stratum and failure to recover the core etc. shall be recorded. The
labeling of core samples of rock shall be done in accordance with the
Appendix D of IS 4078 of 1980 or as directed by the Engineer.

Each core box shall house samples not more than 6 m long in total. While
placing the core samples in the wooden boxes, it should be ensured that the
direction and sequence of core placement is not altered. The core run shall
be restricted to 500 mm to 600mm length at a time and the core sample
removed as directed by the Engineer. The cores and core boxes shall be
transported to a storing place as indicated by the Engineer

The Contractor shall submit five copies of cabinet size (160mmx120mm)
colour photographs of the selected cores as specified by the Engineer.

An arrangement should be made for collection of wash water by installing a
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top socket with a cross pipe at the top of the casing before the start of rock
drilling. The side of the casing should be well packed near the top of the hole
to prevent leakage. Wash water should be collected in buckets and allowed
to settle. A record of wash water shall be maintained indicating colour,
change in colour and type of wash water (i.e. thick slurry or clean water)

The number of revolutions per minute for the rock drilling shall be kept low
(about 200 RPM) for "NX" size bits, with suitable reduction gear and bit
pressure kept to a minimum without rod vibration on "chatter". The rate of
penetration for every 250 mm shall be observed during rock drilling and
recorded.

Field borelogs shall be submitted to the engineer after completion of each
borehole at site or as demanded by the engineer.

IN-SITU TESTING

The item covers conducting in-situ test and may include;

e Standard Penetration Tests
e Field Vane Shear Tests

a) Standard Penetration Test in Boreholes

The Standard Penetration Test [SPT] shall be carried out in boreholes at
intervals as directed by the Engineer. Intervals shall not exceed 3 m
according to Indian Standard Code of Practice.

For details of the sampling tube (spoon) and equipment and procedure for
conducting a penetrometer test, the IS Code 2131 (1963) shall apply. The
driving monkey should be provided with suitable arrangement for controlling
the height of fall. It should be ensured that blowing in of fine sand is avoided
while conducting penetrometer tests. For this purpose, it may be necessary
to use mud (Bentonite) circulation or create surcharge pressure.

For SPT the blow count shall be recorded at intervals of 150mm, for a total
penetration of 60mm. The SPT blow count shall be reckoned as the total
number of blows for the second and third penetration increments of 150mm.

Every attempt shall be made to recover the full sample from the standard split
spoon sampler. Where sample recovery is poor or nil, a representative
sample shall be preserved from the sludge pump/bailer sample.

Whenever a sample recovery is recorded, the following details shall be noted
along with usual record of blow counts. This information shall be recorded for
each borehole, in a format approved by the Engineer.

> Penetration and blow counts (meters)
> Recovery (meters)
> Logging of silt and fine sand, if any, observed.
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> Description of soil sample.

In the case of stiff to medium clay where a sample is recovered in the form of
a "cake" a suitable length of cake shall be wrapped with a layer of bandage
cloth and coated with paraffin wax to preserve the sample.

The identification tag for the sample shall be carefully secured to the plastic
container in which samples are preserved.

b) Field Vane Shear Test

Field Vane Shear Test shall be conducted as stipulated in the relevant IS
codes. During boring operation, when soft clay layers are encountered the
same shall be brought to the notice of the Engineer who shall decide whether
Vane Shear Tests are to be conducted in such strata.

LABORATORY TESTING

All the specified laboratory tests shall be conducted in a nationally accredited
laboratory in consultation with the Engineer. Such laboratory should have
recognition from the Department of Science and Technology, Ministry of
Scientific and Industrial Research. The relevant Indian Standard Codes of
Practices for Soil Testing shall be followed.

For preparing the laboratory test schedule, a list of all soil and rock core
samples collected from each borehole shall be submitted to the Engineer
with records of borelogs and in-situ tests in duplicate. One of the copies shall
be returned to the Contractor indicating the tests to be conducted. All the
consolidation and permeability tests on collected samples shall be conducted
at the laboratory of reputed institutes like IIT or as approved by the engineer.

The results including plots and tables shall be submitted along with the
report. Test observations and calculations shall be made available to the
engineer if demanded.

Preparation of Test Specimens

Preparation of test specimens for the various tests shall be carried out as per
the procedures laid down in the various relevant Codes of Practice.

In case of soft to firm cohesive undisturbed soil samples, test samples for all
types of shear tests shall be prepared strictly by hand trimming or soil lathe.
Care shall be taken against bending of soil samples at the time of horizontal
ejection of the samples from the sampling tubes. Samples shall be ejected
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from the sampling tubes preferably in the same direction of travel in which
the samples entered the sampling tubes.

Similarly test specimens for consolidation tests shall also be prepared to the
required size by hand trimming only and the ring of the consolidation
apparatus shall be inserted by pressing gently with the hands and carefully
removing the material around the ring. In no case the ring shall be forced
into the soil. Great care shall be taken during the trimming of the sample
from the top and the bottom of the ring. The test specimen shall be prepared
in the same orientation as that of the actual strata so that the laboratory test
load compresses the soil in the same direction relative to the soil strata as
the applied load in the field.

Index Property Tests

Laboratory tests shall be carried out in consultation with the Engineer and as
per relevant parts of 1S:2720 to find out the following index properties:

a) Natural Moisture Content

b) Sieve and Hydrometer analyses
c) Atterberg Limits

d) Specific gravity

e) Bulk and Dry Density

The soil samples to be tested shall be selected by the Engineer.
Unconfined Compression Test

Rock samples having L/D ratio not less than 2 shall be prepared and tested
under soaked condition for uniaxial crushing strength as per 1S:9143 and
IS:9221. The stress-strain relationship and modulus of elasticity shall also be
reported. Bulk and dry densities, porosity, water absorption, specific gravity
shall also be determined on rock samples as per 1S:1124.

Triaxial Test

Unconsolidated, undrained triaxial test shall be conducted on the undisturbed
samples selected by the Engineer. The test shall be conducted as per
IS:2720 (Part X). Each test shall be conducted on a minimum of three
specimens at different cell pressure (1.0, 2.0 and 3.0 kg/cm2).

The moisture content before and after the test and the bulk and dry densities
of each specimen shall be determined. The rate inserted by the tenderer in
the bill of quantities for the triaxial compression test shall include for all the
above items.

The stress-strain diagrams as well as the Mohr circle envelopes shall be
included in the report.
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Consolidation Test

Consolidation test shall be conducted on undisturbed samples as per 1S:2720
(Part XV) selected by the Engineer. The loading on the test specimens shall
be applied in the following stages : 0, 0.1, 0.25, 0.5, 1.0, 2.0, 4.0, 8.0
ka/sg.cm. Unloading of the test specimens shall be done in suitable stages.
The co-efficient of consolidation (Cv), the coefficient of volume
compressibility (Mv), compression index (Cc) and the coefficient of
permeability (k) shall be determined and reported.

Chemical Analysis

Chemical analysis of soil and water samples shall be carried out for pH
value, sulphate content (SO3) and chloride content (Cl) in ppm and
percentage.

MEASUREMENT AND PAYMENT

The depth of borehole shall be measured from the existing ground level.
Where the borehole is in a watercourse the depth of borehole shall be
measured from the watercourse bed level. The boring / drilling for a complete
borehole to its required depth is paid for only once. The Contractor shall not
be entitled for additional payment if the same rig or a different type of rig is
brought to the location of the hole for completing either bedrock drilling or any
other balance activity left incomplete in any interim stage of the work.

The quoted rates shall include for all ancillary equipment, water, electricity,
etc. required for completion of the work.

CODES AND STANDARDS

All field and laboratory work shall be carried out strictly in accordance with IS
Codes of Practice and these specifications, unless otherwise approved by
the Engineer in writing. In case of conflict, the IS Codes of Practice shall
prevail unless otherwise instructed in writing by the Engineer.

REPORTING REQUIREMENTS

The work includes the preparation and submission of an Investigation Report
containing plans showing the location of boreholes including coordinates and
levels, plans showing boreholes, project details and description of work
carried out, borelogs, corelogs, field test results and laboratory test results.
Report should also contain interpretation of test results, recommendations for
founding levels and bearing capacities, potential settlements and ground
improvement.

The recommendations shall especially cover the Foundation types, founding
levels and bearing capacity for the structures as identified in the project
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description and as shown in the drawings. The foundation types and founding
levels shall be clearly identified.

Report shall also cover Safe Bearing Capacity and settlement analysis for
shallow foundations, retaining walls and ground improvement techniques.

The report shall include commends on aggressive chemical content of soil
and groundwater and recommendations for deciding level of protection
necessary for concrete and steel buried parts.

COMPLETION TIME

The entire work including preparation and submission of the Report shall be
completed as per the schedule agreed prior to commencement of work.
Contractor shall submit a detailed construction program before commencing
the work showing the deployment of rigs.

Liquidity Damages @ 1% of the value of work remaining to be executed for
each day of delay in work including submission of report, shall be applicable.
This shall be subject to a maximum of 10% of the total value of work.

SPECIFICATIONS FOR INTER-LOCKING CONCRETE
PAVING BLOCK

Quality
The block for the paving works shall be as per IS : 2187 part-Il — Paving

Blocks. The blocks shall be 60 mm thick of quality concrete grade M40 having
specified size and type with grey or red or combination of them.

Grading of sand for bedding Grading of sand for the joint filling
IS Sieve size Passing (%) IS Sieve Passing (%)
9.52 mm 100 2.36 mm 100
4.75 mm 95 -100 1.18 mm 90 - 100
2.36 mm 90 - 100 600 micron 60 — 90
1.18 mm 50 -95 300 micron 30-60
600 micron 25-60 150 micron 10-30
300 micron 10-30 75 micron 0-10
150 micron 0-15
75 micron 0-10

Sub-base & Base
Over the prepared and consolidated subgrade a layer of Sub-base using

crushed aggregate shall be laid to falls and slopes to a compacted thickness of
100 and compacted with C-10 tonne roller. Over the prepared sub-base, a
layer of 3mm and down fine sand shall be laid and compacted to 25mm in
thickness and to required falls and slope to the satisfaction of the Engineer.

Layers
The blocks shall be laid on top of the prepared base in required pattern as

directed by the Engineer. On completion of the laying work , approved fine
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screened sand shall be spread over the paving and the joints filled with fine
sand compacted as directed by the Engineer. Extra sand on the surface shall
be removed by brush. When required ,edge blocks shall be cut clean and
sharp with approved tools and as per manufacture’s instructions. The cut
edges shall be rubbed smooth before laying . Compaction with a power
vibrating plate (Wacker model VPH 70) shall be used suitably as
recommended by the approved proprietary manufacturer. Any blocks damaged
during laying shall be replaced. The entire work of the installation and materials
shall meet the approval of the Engineer.

EXTERNAL LIGHTING INSTALLATION

Scope

This specification covers supply, testing at works and site, erection, testing and
commissioning and handing over of complete street lighting and area lighting
installation.

Standards

The following standards and rules shall be applicable:
1) 1S: 1913 General and Safety requirements for light fittings.
2) 1S:1944, 1970 Code of practice for lighting public thoroughfares.
3) IS: 3528 Water proof electric lighting fittings
4) IS: 3553 Water tight electric lighting fittings
5) 1S:1239 M.S. Tubular and other wrought steel pipe fittings
6) IS: 2149 Luminaries for street lighting
7) 1S: 3043 Code for practice for earthing
8) Indian Electricity Act and Rules
9) National Electric Code, Part 5
10) CIE Publication No. 68

All codes and standards mean the latest. Where not specified otherwise the
installation shall generally follow the Indian Standard Code of Practice or the
British Standard Code of Practice in the absence of Indian Standard.

General

The street lighting installation for the project shall be carried out by use of out
door type, weatherproof luminaries, to be mounted on tubular steel poles or
galvanized iron poles or FRP coated steel poles.

Electric power supply at 415 volt, three phase, four wire, 50 Hz to be tapped from
the street lighting Feeder Pillar.

The electric power shall be distributed to the street lighting poles through electric
cables laid below ground or through PVC sleeve embedded into concrete and
shall be distributed equally on three phase of the electric power supply system.

Individual control MCB/Fuses with Pole junction box shall be provided on each
pole. The terminal box shall be weather proof, having gasketed cover.

The street light poles shall be earthed individually with pipe electrode type earth
station as detailed in the drawing using 25 mm diameter galvanized iron pipe 2.5
m long.
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Electric cable required for the street lighting installation shall be 1100 Volt grade,
PVC insulated and sheathed, armoured cable having stranded Aluminium
conductor of rating as mentioned in the drawing.

For automatic ON/OFF operation of the street lights, L & T make automatic timer,
type TSQ-T (Day dial — 1 x 24 hour) or equivalent shall be provided in the street
light feeder pillar.

All street lights shall be controlled from the outdoor type street light control pillars
the locations of which are shown on the drawings.

Lighting Poles

The street lighting installation for the project shall be carried out by use of out
door type, weatherproof luminaries, to be mounted on tubular steel poles or
galvanized iron poles or FRP coated (coating thickness to be 2.0 mm minimum)
as steel poles. The street light poles shall be fabricated from heavy duty cold
rolled steel tubes confirming Yst 240 or Yst 310 of I1S:116T- 1977 as appropriate
tubular, swaged welded poles.

The street light pole shall be swaged poles made from steel of ultimate tensile
strength of 410 MPa (42 Kgf/mm?). The pole height above ground shall be 9.2
Mtrs. Hot dip galvanized inside and outside confirming to BS 729 Part |, BS
5135, IS 475G-1984, IS 2629-1985, 1S:2633-1972. The galvanizing shall be 65
microns and shall be recorded and results finished while bidding.

The street light poles shall be provided with suitable size base plate/sleeve, and
necessary fixture mounting bracket at top.

The terminal box shall be provided with Epoxy terminals and fuses to be mounted
on the pole with damp.

Pole shall have large diameter entries for outgoing wires and one earth stud.

The pole fabrication shall conform to the drawings and where such drawing is not
available, the Contractor shall make such drawing and get it approved before
fabrication.

The pole foundation shall house as shown on the drawings.

For fixing earth wire one bolt shall be welded to the pole and provided with
suitable nut washer and spring washer.

The pole shall be manufactured as per IS 2713 (Part 1) 1980 and test certificates
shall be submitted to Engineer-in-Charge for approval.
Pole Terminal Box

The junction box enclosure shall be made up of cast Aluminium or FRP weather
proof, splash proof, vandal proof enclosure suitable for mounting on pole
externally with suitable clamping arrangement. The enclosure shall have
recessed hinged door with neoprene gasket and locking arrangement.

Each enclosure shall be adequately sized to house terminal blocks to loop in and
out 2 Nos. 4C x 25/35 mm2 cables, Neutral link and 2 Nos., 10 A MCB s/HRC
Fuses with base. All above components to be rigidly mounted on back plate.
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Suitable size removable type gland plate at the bottom shall be provided for loop
in and out of 2 Nos., 4c x 25 mm2 armoured cables by means of heavy duty
compression type brass gland with brass cone and ring arrangement for
effective earthing/bonding of cable armour and pole body. Non Fading/Non
Chalking point colour to the approved shade shall be provided in case of FRP
coated poles. The box shall have earth terminal on inside and outside for
connecting earthwire.

3C x 2.5 mm?® lead wire shall be multi strand copper conductor, Special heat
resistant PVC/PVC insulated cable to be provided from the pole terminal box to
the street light fittings.

Pole Bracket

The pole bracket shall be suitable for erection of street light fittings with Sodium
Vapour/Mercury Vapour Lamp, on the pole top.

Pole bracket shall be made from 60 mm diameter ‘B’ class galvanized iron pipes.

A stopper shall be provided with 3 nos., holes at 120 degrees for proper fixing of
the bracket on the pole top as shown on the drawing.

Street Lighting Fittings Suitable for Son-T (+) Lamps

Street light fittings shall be integral type and suitable for 250W/150W SON-T (+)
lamps and of following makes:

Philips

Crompton Greaves
KESELEC

WIPRO

GEWISS

The body and the control gear housing shall be in single piece and made from full
die cast housing made out of LM6 aluminium. The body shall be phosphated,
primer coated and finished with hammer and tone Grey epoxy powder coated on
the outside and white inside.

The fitting shall be complete with control gear tray including Electronic igniter, PF
improvement capacitor, copper wound heavy duty polyester filled ballast, earthing
terminal, connector block etc. 250W hi-pressure metal halide lamp In IP 54 shall
have an average 100 lux and uniformity factor of >0.5.

The Control gear tray shall be detachable so as to remove the same for
maintenance without disturbing the fitting fixed on the pole.

The fitting shall have porcelain 3-pin BC/ES or GES screwed type (depending on
the lamp) lamp holder fitted on a special bracket so as to raise or lower the same
to achieve cut-off or semi cut-off light distribution.

Electro chemically brightened and anodized, scratch free, pot mirror type
reflectors with smooth and glossy surface for optimum light reflection shall be
provided. It should be possible to remove the reflectors for cleaning without
disturbing the lamps.

The cover shall be made from toughened, heat resistant glass uniform thickness
and moulded. The cover shall be fixed with to the fitting toggle switches and with
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neoprene rubber/synthetic/felt gasket impregnated with insect repellant solution.

The fitting shall be fixed to pole bracket or directly on the pole as the case may
be, with fixing clamps.

The fitting shall be insect and weather proof confirming to IS 10322 and IP 65
protection rating.

Street Light Control Pillar

The control pillar shall be suitable for outdoor installation and all relevant codes of
practices shall be applicable. The pillar shall be weather proof and water proof
and shall be as per the details shown on the drawing.

The control pillar shall be made from 2.5 mm CRCA sheet steel/or FRP enclosure
of adequate thickness.

The control pillar shall have 2 separate compartments with separate doors. One
compartment shall be for incoming supply switch gears and energy meter etc.,
and for BSES/MSEB/TATA use and shall have sealing arrangement. The other
compartment for consumer use shall have control and power switchgears for
outgoing. All the equipment in the pillar shall be erected on 2mm thick galvanized
iron plate, and this plate shall be properly connected to the earth bar.

All power and control wiring inside the control pillar shall be with stranded copper
conductor wires with lugs clamped at both the ends.

For termination of incoming and outgoing cables, epoxy insulators with studs and
locknuts shall be provided.

A detachable gland plate made out of 3 mm thick galvanized iron/aluminium
sheet shall be provided at the pillar bottom.

Toner control for switching streetlights ON/OFF to be provided.

Contractor to provide KWH meter and CT's as approved by the power supply
company and get the same calibrated before installation. Certificate shall be
submitted after commissioning the equipment.

Cables at feeder pillar shall be terminated at the bottom glad plate, by heavy duty
compression type of gland plate, earthing tags for effective earthing of cable
armour and PVC cable shroud shall be provided.

Feeder pillar foundation shall be M30 Grade Concrete, 600 mm above ground
level.

Pole Foundation

The pole foundation shall be of concrete grade M30 and size shown in the
drawing with necessary excavation in all types of soil, murum or rock.

A circular shaped plinth of size shown on the drawing above ground level shall be
provided. The plinth shall be plastered smoothly and painted with 2 coats of
Cement paint from all sides and the pole terminal box shall be embedded in the
plinth in such a way that the outer cover is flushed with the plinth plaster. The
plinth shall be of concrete grade M30 and it shall be cast along with foundation.

Pipe Type Earthing for Light Feeder Pillar

A GI Pipe of 38 mm. dia. 3.5 meter long shall be provided with a funnel on the top
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of pipe. A funnel with wire mesh that is used for pouring of water shall be
screwed to the pipe. The pit shall be free from hard rock and surrounding soil
shall be damp. Alternate layers of a homogenous mix of charcoal alt and low
restivity soil shall be provided for refilling the earthpit. The depth of earthing pit
should be 3.5 meter. The lower part of pipe (about 1.5 meter) shall have holes of
12 mm dia. At the interval 150 mm. Earthing resistance shall not exceed more
than 3 Ohms.

Earthing

One number with 25 mm diameter 2.5 metre long galvanized iron pipe electrode
with perforation holes shall be provided for each pile. For earthing of the poles
and pillars 2 nos. 8 SWG galvanized iron earth wires from each earthing
electrodes shall be connected with nuts and washers to the earthing bolts welded
to the electrode and pole.

For earthing poles on RCC structures, 8 SWG Gl-earth wire shall be laid along
with the cable inside the duct provided in structure to be terminated at pole
terminal box. The earthpit shall be provided at both ends at ground level, to
connect with the solid earth.

For earthing of the pole terminal box an earth wire of size 12 SWG galvanized
iron shall be provided and connected between earth nut bolt on the pole and the
pole and the pole terminal box.

For earthing of the lighting fittings third core of the lead wire shall be used and
connected between pole terminal box to the fittings.

Earthpits

Solid block masonry chamber plastered smooth inside shall be constructed upto
450 mm resting on PCC below ground. A Cast Iron Chamber Frame with
concealed hinged CI cover with lifting look shall be embedded in concrete on top
of the chamber.

An earthing lead shall be brought out by fixing Gl strip of 50 x 6 mm and by using
9 mm dia GI/Brass nut bolt, and set of washers. Suitable GI Clamps shall be
provided on the Gl pipe inside chamber for taking tap off for earthing leads.

TRAFFIC SIGNALS SYSTEMS

GENERAL

Traffic signals on each approach of the junction shall be installed at the
junctions shown in Drawing Volume. The layout of each junction together with
the initially proposed phase and stage proposals is shown in the drawings.

The Contractor shall be responsible for supply of all equipment, it's installation
and testing and full maintenance during the defects liability period.

The Specification for the traffic signals, signal heads is almost identical to that
prepared for the Mumbai ATC system. This has been done to ensure that the
signals will be functionally compliant with Mumbai ATC and, in future may be
incorporated within an ATC system. No specific requirement exists for inbuilt
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ability for ATC communication, but the possibility of an ATC mode of control is
included.

The specification is designed to ensure that both equipment and installation are
to a high standard. It will be expected that the equipment will be imported from
an international supplier of traffic signals and associated systems. The
international supplier will associate with a local company with relevant
experience in installation and maintenance of traffic signals. He will provide
training to the local company and will supervise installation and testing and
assist with the performance of the maintenance requirements, as appropriate.
Bidders should include in their bids a detailed proposal for interworking
between international supplier and local company to demonstrate that a high
standard will be provided. Failure to provide a sufficiently high standard
proposal may result in the whole bid being rejected.

There are also a number of closely spaced junctions where linking of signals to
provide co-ordination and optimize traffic flow would be desirable. The signal
controller specification allows for the use of cable less linking to achieve this
requirement. At some locations, it may be preferable to adopt a cable linking
approach and this will be finalized during the contract.

It is appreciated that some of the pedestrian phases in particular, may need to
be grouped together to reduce the requirement for phase drives. Bidders
should review each design proposed and comment upon the phasing
arrangements related to the capacity of his particular controller. After the
contract is awarded, the Engineer will review in detail with the contractor each
design, the need for linking, the method of achieving linking, and detector
requirements and locations. This review will take into account the specific
facilities provided by the contractor’'s equipment. After the review, confirmed
designs will be agreed for implementation.

This specification is divided into 5 sub-sections as follows:
e 1 — Introduction

e 2 — General Technical Specification

e 3 — Traffic Signals

e 4 — Installation, Spares and Tools

e 5 — Maintenance and Warranty

The contractor shall be fully responsible for design and installation to meet the
requirements of this specification and provision of a fully working and effective
system. Where it appears to Bidders that there may be omissions or lack of
clarity in the specifications, they shall identify these and propose a means to
overcome the omission or lack of clarity. Once the contract is awarded, the
Engineer will not entertain any proposals by the contractor for additional work
to make good omissions which were not clarified before contract award and the
contract shall be consider to include the provision of a fully working system.
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This contract for traffic signal equipment is associated with and is part of the
contract for civil construction of the highways and junctions. The signals
contractor shall ensure that the ducts and other civil provisions included in the
civil works are appropriate and adequate for his purposes. The Engineer will
not entertain any requests for additional works to make good shortages in the
civil works that were not identified at the bidding stage.

It will be expected that the signal contractor will liaise with the civil contractor
during the contract period to ensure that adequate civil provision is made and
that work on site proceeds in an orderly and appropriate manner. In particular it
will be expected that the signals contractor will ensure that he does not
commence works on site until the site is ready and his equipment can be
installed without risk of subsequent damage by completion of unfinished civil
works.

All the plant provided under the contract shall be subject to the approval of the
Engineer. The contractor shall be responsible for obtaining approval in good
time to allow completion of the contract within the construction period. The
granting of approval by the Engineer shall not relieve the contractor of his
responsibilities under the Contract.

Contractors are not required to provide any traffic engineering expertise or to
be involved with any signal timing calculations and the like. This information will
be provided by the Engineer. The Contractor will however, be expected to
provide sufficient technical input from an experienced traffic signal expert to
assist with the initial determination of the optimum method of provision of
control and linking at each junction and for ensuring that the agreed control
methods function as required when installed.

The contractor will be expected to provide the expertise to configure the
junction signal controllers for initial installation and for up to two
reconfigurations for each junction during the contract. The contractor will also
be expected to provide expertise in the use of a handset or equivalent for the
modification of the traffic signal timings. A member of the contractor’s staff with
this expertise should be available as reasonably required during the contract to
accompany the Engineer to site to tune and modify the traffic signals timings
based upon actual traffic flow.

The contractor shall ensure that from the time of testing and installation of the
first signal controlled junction, all necessary equipment is available in Mumbai
to configure and re-configure the controller. There shall also be a fully trained
member of the contractor’s staff available to provide a reconfiguration service
as and when required.

Under the contract the contractor shall supply to the employer two handsets or
equivalent equipment necessary to set and change timings and controller
operation on site. These shall be for the exclusive use of the Employer and the
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Contractor shall ensure that he has sufficient sets also available for his own
use.

1.16. The contract includes the full maintenance of the traffic signals and all

equipment supplied from the date of installation and operation of the first part of
the equipment until the expiry of 12 months from the completion of the Tests on
Completion. It is intended that this maintenance service proceeds in parallel
with the Warranty and will ensure that all equipment is maintained to a high
standard for a year after completion. The standard of maintenance required is
defined in Section 5 of this specification. The Employer may wish to extend the
maintenance services after the completion of this contract, but that will require
the agreement to a new contract.

1.17. The contract also includes the provision of spare parts that may be expected to
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be required for two years of normal operation of the equipment. Any special
test equipment that may be required for first line’ maintenance is also included.
The spares and test equipment may be utilized by the contractor during the
performance of maintenance services, but at the completion of the
maintenance services, the contractor shall hand over the full inventory of
spares and test equipment to the Employer in as new condition. This means
that the Employer will expect to receive the full amount of spares for two years
normal maintenance.

GENERAL TECHNICAL SPECIFICATION
Technical Requirements
Standards:

All equipment supplied to meet this Specification shall be designed and constructed
to International Standards. Bidders are however permitted to use National Standards,
providing that they prove that those standards are relevant in all respects.

Bidders shall state which standards apply to their equipment. In order that effective
Bid evaluation can be accomplished, they shall supply English language translations
of any National standard.

Design and Construction

A high standard of construction is essential and the system offered shall be in all
respects suitable for the purpose intended and for all the environmental conditions
specified.

The Contractor shall accept all responsibility for the satisfactory quality, design and
workmanship of the system and every part of the system whether manufactured by

him or supplied to him by other manufacturers.

The system s