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1 PREAMBLE

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

1.2 Site Information

1.2.1 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.

1.2.2 The area in which the work is located is in plain/rolling terrain, and lies in Navi Mumbai city

limits.

1.2.3 General Climatic Conditions

1.2.3.1The temperature in this region is as under:
0

a) During summer months, the maximum temperature is 41°C
b) During winter months, the minimum temperature is 100C
1.2.3.2 The average annual rainfall in the area is above 2000mm.
1.2.3.3 The exposure condition is classified as “severe” and all the necessary precautions

shall be taken.
1.2.4 Seismic Zone

The work is located in Seismic Zone-Ill as defined in IRC: 6-2010.
2 Technical Standards & Specifications

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:- The General Technical Specifications shall be the “SPECIFICATIONS FOR ROAD AND
BRIDGE WORKS” (Fifth Revision, April, 2013) 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.

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
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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.

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-A below and Additional Specifications for particular item of works
not already covered in Part-A

A particular Clause or a part thereof in “SPECIFICATIONS FOR ROAD AND BRIDGE WORKS (Fifth
Revision, Apri, 2013)”, as corrected in the original referred in Part-A, where
Amended/Modified/Added upon, and incorporatedin 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-A.

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 MORT&H Specifications under reference, the
Amended/Modified/Added Clause shall always prevail.

The following Clauses in the “SPECIFICATIONS FOR ROAD AND BRIDGE WORKS (Fifth Revision,

April 2013”) have been amended/modified/added upon: 102, 108, 110, 111, 120, 201, 301,
305,811,901, 1012, 1014, 1101, 1119, 1503, 1514, 1515, 1704, 1705, 1801 & 1805
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PART C:- The Clauses SP-1 to SP-14 have been added to the ‘Specifications for Road and
Bridge Works (Fifth revision, April 2013).

CLAUSE SP-1
CLAUSE SP-2
CLAUSE SP-3
CLAUSE SP-4
CLAUSE SP-5

CLAUSE SP-6
CLAUSESP-7
CLAUSE SP-8
CLAUSESP-9
CLAUSE SP-10
CLAUSE SP-11
CLAUSE SP-12

PLANT AND EQUIPMENT FOR AGGREGATES AND CONCRETE

FIXING DOWEL BARS IN CONCRETE

CURING USING LIQUID MEMBRANE FORMING COMPOUND

ADDITIONAL TECHNICAL SPECIFICATIONS FOR ROAD SIGNS

ADDITIONAL SPECIFICATIONS FOR TRAFFIC MANAGEMENT AND
DIVERSION

SPECIFICATIONS FOR INTER-LOCKING CONCRETE PAVING BLOCKS
EXTERNAL LIGHTING INSTALLATION

TRAFFIC SIGNALS SYSTEMS

GEOTECHNICAL INVESTIGATIONS (DETAILED EXPLORATION)
ADDITIONAL SPECIFICATION FOR PROTECTIVE COATING FOR CONCRETE
SPECIFICATION FOR PRECAST CONCRETE SEGMENTAL CONSTRUCTION
SPECIFICTIONS FOR STAY CABLES

In the absence of any definite provisions on any particular issue in the 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 A:- The General Technical Specifications shall be the “SPECIFICATIONS FOR ROAD AND
BRIDGE WORKS” (Fifth Revision, April, 2013) 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.

PART B

SECTION 100

102
(Addition)

AMENDMENTS/MODIFICATIONS/ADDITIONS TO EXISTING CLAUSES OF
GENERAL TECHNICAL SPECIFICATIONS

GENERAL CLAUSE

DEFINITIONS
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The following abbreviations shall be added in this Clause: "MORTH" Ministry of Road

Transport and Highways “NHAI” : National Highways Authority of India
CLAUSE 108 SITE INFORMATION
Clause 108.4 Add following after cl 108.3:
(Addition)

“Identification of quarry sites and borrow areas shall be the responsibility of
the Contractor. Materials procured from quarry sites and borrow areas
identified by Contractor and to be used in Works must comply with the
requirements of quality as stipulated in the Technical Specification for
particular items of work.”

CLAUSE 110 PUBLIC UTILITIES
Add following at the end of 110.2

Clause 110.2 The contractor will make necessary payments to the respective service
provider/authorities for shifting of utilities, wherever required and also in cases
where payments are not required to be made for such shifting.

Clause 111 Precautions for Safeguarding the Environment Add following two clauses -
Clause 111.14 Dust Control during Construction
(Addition)

The Contractor shall make adequate provision, including frequent
spraying of water, to mitigate dust nuisance from on-site equipment
during the construction of the works.

Clause 111.15 Sanitation

(Addition)
The Contractor shall make adequate sanitation facilities for labour and
“Contractor’s camp, including provision of lavatories, sewage disposal,
and solid waste collection and disposal.

CLAUSE 120 FIELD LABORATORIES

Clause 120.2 Description

(Modification /Add-

ition / Substitution) Add the words “uninterrupted in third line of first paragraph before
“amenities like -------- water supply”
Replace the words “indicated in the drawings” in the first sentence of
second paragraph of this Clause with the words “per provisions indicated in
this clause and at a location approved by the Engineer.”
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SECTION 200
CLAUSE 201

201.1
(Addition)

CLAUSE 202

Clause 202.5
(Modification)

Clause 202.6
(Addition)
SECTION 300

CLAUSE 301

Clause 301.1
(Addition)

CLAUSE 305

305.2.2.2
(Modification)

SITE CLEARANCES
CLEARING AND GRUBBING Clause

Scope

Add the following at the end of this clause:

"After cutting of trees, the wood shall be the property of the Employer and
shall be carted and stacked as directed by the Employer."

DISMANTLING CULVERTS, BRIDGES AND OTHER
STRUCTURES/ PAVEMENTS

Disposal of Materials

This Clause shall read as under

All  materials  obtained from dismantling structures including
houses / bungalows etc. shall be the property of contractor and shall be
removed and disposed off as per directions of Engineer.

Measurements for Payment
Add the following items after item (vi):
“(vii) Footpaths and Median --------- Linear Meter ”, for item code 1.5 gii).

EARTHWORK, EROSION CONTROL AND DRAINAGE

EXCAVATION FOR ROADWAY AND DRAINS

Scope
Add the following as second paragraph under this clause:

“The work shall also include excavation for channel training at culverts/bridges,
excavation of existing shoulders and medians for purposes of wideningthe
pavement and excavationof existing embankment for reconstruction to
specification.”

EMBANKMENT CONSTRUCTION Clause

Borrow Materials

add following at the end of this clause

"No borrow area shall be made available by the Employer for this work. The
arrangement for the source of supply of the material for embankment and
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CLAUSE 811

8011.2.1.2

Clause 901.15

(Additional)

subgrade as well as compliance to the different environmental requirements in
respect of excavation and borrow areas as stipulated, from time to time, by the
Ministry of Environmental and Forest, Government of India and the local
bodies, as applicable, shall be the sole responsibility of the Contractor. No
earth, except when the road is in cutting, shall be borrowed from the Right of
Way.”

The above information shall form the basis for compaction only upon its
approval by the Engineer.”

CONCRETE CRASH BARRIER Clause

Replace “M-25 by M-40".

Site Trial

The Contractor shall carry out full-scale site trials on all earthwork and
pavement items proposed for the Works using the equipment and methods
proposed by the Contractor for constructing the Works. The trials shall be
carried out with the agreement and in the presence of the Engineer or his
authorised representative.

The trials shall be carried out to enable the Contractor to demonstrate the
suitability of his mixing and/or compaction equipment to provide the
specified material and compact the same to the specified density and to
confirm that the other specified requirements of the completed earthworks
and pavement courses can be achieved.

Each trial area shall be at least 1000 (approx. 15m x 75m length) square metes
and shall be laid to the specified depth for the material. It may form part
of the works if so ordered by the Engineer provided it complies with the
specification. Any trial areas, which do not comply with the Specification, shall
be removed.

The Contractor shall allow in his programme for conducting site trials and for
carrying out the appropriate tests on them. The trials on earthworks and each
pavement layer shall be undertaken at least 14 days ahead of the Contractor
proposing to commence full scale work on earthworks and the pavement
layers.

The following data shall be ordered at each site trial:
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CLAUSE 1012

(Addition)

° The composition and grading of the material, including the bitumen
content and properties, if appropriate;

° If appropriate, the moisture content at the time of laying;

° If appropriate, the temperature at the time of laying and rolling;

° The type and size of compaction equipment and the number of passes;

° The maximum density or target density as appropriate and the density
achieved in the trial;

° The maximum compacted thickness of layer;

° The surface levels and the surface irregularities

) Calibration of machinery for TMC and efficient results;

. Any other relevant information

Not less than ten sets of tests for each type of test shall be made on each
500 square meters of trial area, and provided nine out of ten sets of results
meet the specified requirements for the material/work in Clause

903, the site trial shall be deemed successful. The above data recorded in
the trial shall become the agreed basis on which the particular material
shall be provided and processed to achieve the specified requirements.

If, during execution of the Works, the construction control type of tests
indicate that the requirements for a material are not consistently being
achieved, then work on that layer shall stop until the cause is
investigated. Such investigation may include further laboratory and site
trials on the material to determine a revised set of data, as above which,
when agreed by Engineer, shall be the basis on which all subsequent
material will be provided and processed to achieve the specified
requirements.

Approval by the Engineer to a set of data recorded, as above in a site trial
shall not relieve the Contractor of responsibility to comply with the
requirements of Technical Specifications.

CONCRETE ADMIXTURES CLAUSE 1012.3

Add this Clause after Clause 1012.2
After selecting a few acceptable brands from MORT&H approved list of
manufacturers & types of admixture based on the manufacturer’s data /
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CLAUSE 1014
1014.3

(Addition)

SECTION 1100

1101
(Addition)

technical literature, independent acceptance tests should be carried out for the
same using the approved combinations of cement / sand / aggregates intended
for use in the Project. After establishing the basic acceptability using strength
criteria (compressive & tensile strengths) a number of trial mixes be designed
using different proportions of admixtures / cement / water etc. to establish the
data bank on the behavior of the admixtures for the project site conditions. A
spectroscopic signature of accepted product should be obtained and preserved
for comparison for acceptance of the production lots.

Retrials should be conducted with change in source / type of cement.
WORKMANSHIP

The dosage should be finalized on the basis of field trial and special mechanical
devices should be used for dispensing the admixture in the batching / mixing
plant. No addition of admixture after initial dosage is permitted (including
addition in transit mixers).

Manufacturer’s experts should be available for consultation /
troubleshooting of problems associated with their product. The conditions of
storage, shelf life etc. as specified by the manufacturer should be strictly
observed. The manufacturer’s Quality Assurance Plan during process of
production should be obtained and filed for reference / record.

STORAGE OF MATERIALS Clause
Aggregates
The following shall be added to this Clause:

"Aggregates shall be stored or stockpiled in such a manner that segregation of
fine and coarse sizes will be avoided and also that the various sizes will not
become intermixed before proportioning. They shall be stored, stockpiled and
handled in such a manner that will prevent contamination by foreign

materials."

PILE FOUNDATIONS CLAUSE

DESCRIPTION

° Piling work shall be cast-in-situ bored piles of diameter as shown on the
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drawing. Boring / drilling, socketing of piles shall be done by using
hydraulically operated rotary drilling machines only.

° M.S. Liner shall be provided to all piles of thickness as shown on drawing
and painted with coal tar epoxy paint on outer face i.e. face in contact
with earth.

CLAUSE 1119 RATE
(Addition) Add the following at the end of this clause
Cost of pile concrete includes cost of initial and routine test on pile and no

separate payment will be paid for these tests.

SECTION 1500 FORMWORK
CLAUSE 1503 DESIGN OF FORMWORK
Clause 1503.2 Add the following at the end of this Clause:

"For distribution of load and load transfer to the ground through staging, an
appropriately designed base plate must be provided which shall rest on firm
sub-stratum."

Clause 1514 (Additional Clause) SPECIAL ARCHITECTURAL FINISHES
Add following clause

Where special architectural finishes have been specified which require special patterns, grooves,
ridges, surface finishes etc., and which are to be obtained by casting concrete against forms, need
specially designed forms and special finishing using suitable materials. These forms can be made
from materials specified in IRC-87, relevant IS codes with special workmanship/controls. Use of
any other material is to be permitted only after specific written approval from the Engineer.
Design and Workmanship, Removal, Protection and Reuse
The design and workmanship of these formwork has to be got approved from the Engineer. The
method of removing formwork without damaging the 'form- finished' surface, use of de-bonding
agents, the protection and repair of forms and forms surfaces, and limit on re-use etc.

are to beas per specification/ drawings in absence of
which the proposed details are to be got approved from the Engineer. All such methods will
have to be suitably improved based on the result of mock-up or field use. The final procedure
and details shall be improved till the specified/desired architectural finish is obtained.
Mock-up
After design and before incorporation in the main work, the effectiveness and success in
achieving the desired finish has to be demonstrated / confirmed by casting the mock-up. The
approved 'mock-up' surface shall be retained till the end of the project and then the 'mock-up'
should be dismantled/removed from the work site and disposed off as directed by the Engineer.
No. extra payment shall be made for this work.
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Clause1515 (Additional Clause)

TOLERANCES

12

All works shall be carried out true to the lines, levels and grades shown on the drawings and within
the tolerances specified below. The forms shall be so designed and erected that the following
tolerances are not exceeded unless more stringent and specific specifications have been required
by the design and specified in the drawings/instructions. The contractor shall establish, erect
and maintain in an undisturbed condition until final completion and acceptance of the project,
control points and bench marks necessary and adequate to establish these tolerances.

Element
For all elements, departure from established alignment

Departure from established grades

Variation from plumb or specified batter in lines and
surfaces of piers, walls and abutments

Variation from level or indicated grade in slabs, beams,

horizontal and railing offsets

Variation in cross sectional dimensions of columns, piers,
slabs, walls, beams and similar parts

Variation in slab thickness

Footings:

Plan dimensions

Misplacement or eccentricity
direction
not exceeding 30mm.

Reduction in thickness
unless specified to be more stringent.

-Variations in size and locations of slab or wall openings

Signature of Tenderer

No. of Corrections

Limits
10 mm

10 mm

10mm in 3 m. if exposed
20mm in 3 m. if backfilled

10mm in 3 m. if exposed
20mm in 3 m. if backfilled.

-5mm, + 10mm

-5mm, + 10mm

-15mm, + 30mm
2% of footing width in the
of displacement and

5%  of specified thickness

10mm
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-The Alignment Tolerances shall be as under:

Tolerance in direction
dimension of members

where 'd' is the

Member with a depth of upto200 mm +d/40

More than 200 mm

SECTION 1700

CLAUSE 1704

5mm

STRUCTURAL CONCRETE

PROPORTIONING OF CONCRETE (Addition)
Add the following at the end of this clause:

“In proportioning concrete, the quantity of both cement and aggregate
shall be determined by weight. Where the weight of cement is
determined by accepting the manufacturer’s weight per bag, a reasonable
number of bags shall be weighed separately to check the net weight.
Where cement is weighed form bulk stock at site and not by bag, it
shall be weighed separately from the aggregates. Water shall either be
measured by volume in calibrated tanks or weighed. All measuring
equipment shall be maintained in a clean and serviceable condition. Their
accuracy shall be periodically checked.

It is most important to keep the specified water-cement ratio constant
and at its correct value. To this end, moisture content in both fine and
coarse aggregates shall be determined as frequently as possible;
frequency for a given job being determined by the Engineer according
to the weather conditions. The amount of mixing water shall then be
adjusted to compensate for variations in the moisture content. The
determination of moisture content in the aggregates shall be done as per
IS: 2386 (Part lll). Suitable adjustments shall also be made in the weight
of aggregates to allow for the variation in weight of aggregates due to
variation in their moisture content.”

CLAUSE 1705 ADMIXTURES

(Addition)

Signature of Tenderer

Add following at the end of this clause

“Duly tested admixtures/additives conforming to IS: 6925 and IS: 9103
(without replacement of cement) may be used subject to satisfactory
proven use, with the approval of the Engineer. Admixtures generating
Hydrogen or Nitrogen and containing chlorides, nitrates, sulphides,
sulphates and any other material liable to affect the steel or concrete
shall not be permitted.
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The general requirements, physical and chemical requirements shall be as
per Clause 1012.

Admixtures shall be procured only from manufacturers
approved by MORT&H”.

1800
1801 PRESTRESSING Description

Add the following after first paragraph of section 1801

1801.1 The work specified in this Section shall also consist of furnishing, installing, stressing and
grouting prestressing strand and HS Bars in accordance with the drawings and the requirements
of these specifications or as approved by the Engineer.

It shall also include the furnishing and installing of any appurtenant items necessary for the
particular prestressing system used, including but not limited to anchorage assemblies, additional
reinforcing bars required to resist stresses caused y anchorage assemblies, ducts, vents, inlets,
outlets and grout used for pressure grouting ducts.

1801.2 Contractor Proposed Options

The Contractor may purpose for consideration by the Engineer certain variations from the
prestressing systems shown in the contract document.

1801.3 Restrictions to Contractor Proposed Options

Materials and devices used in the prestress system shall conform to the requirements of the
following Materials Section of this Specification.

The not compressive stress in the concrete after all losses is at least as large as that provided
by system shown on the plans.

The distribution of individual tendons at each section generally conforms to the distribution as
shown on the plans.

The ultimate strength of the structure with the proposed prestressing system meets the
requirements of IRC-18.

Stresses in the concrete and prestressing steel at all sections and all stages of construction meet
the requirements of the Design Criteria noted on the plans. Compliance with all provisions of the
Design Criteria, as noted on the plans. The Contractor fully redesigns and details, as required, the
elements where the alternate prestressing system is proposed to be used.

The Contractor submits complete shop drawings including the prestressing scheme and system,
reinforcing steel, and concrete cover, and design calculations (including short and long term
prestress losses) for the Engineer’s approval.

15.2mm diameter strand and 12.7mm diameter strand may be substituted for each other on an
equal force basis within any tendon size shown by the designer.

1801.4 Shop Drawings

The Contractor shall submit detailed shop drawings, which include, but
are not limited to:

1) Acompletedescription of and details covering,each
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2)

3)

4)

5)

6)

Signature of Tenderer
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of the prestressing systems to be used for permanent and
temporary tendons. This shall include:

a. Designation of the specific prestressing steel, anchorage
devices, bar couplers, duct material and accessory items.

b. Properties of each of the components of the prestressing
system.

c. Details covering assembly of each type of prestressing
tendon.

d. Equipment to be used in the prestressing sequence.
Procedure and sequence of operations for prestressing
and securing tendons.

Procedure for releasing the prestressing steel elements.

g. Parameters to be used to calculate the typical tendon
force such as, expected friction coefficients, anchor set
and prestress steel relaxation curves.

A table detailed the prestressing jacking sequence, jacking forces
and initial elongations of each tendon at each stage of erection for
all prestressing.

Complete details of the anchorage system for prestressing
including certified copies of the reports covering tests performed
on prestress anchorage devices as required in the following
Materials Section D, and details for any reinforcing steel needed
due to stresses imposed in the concrete by anchorage plates.

For the operation of grouting prestressing tendons; the materials
and proportions for grout, details of equipment for mixing and
placing grout and methods of mixing and placing grout.

Calculations to substantiate the prestressing system and
procedures to be used including stress-strain curves typical of the
prestressing steel to be furnished, required jacking forces,
elongation of tendons during tensioning, and seating losses. These
calculations shall show a typical tendon force after applying
the expected friction coefficient, and anticipated losses including
anchor set losses. Elongation calculations shall be revised when
necessary to properly reflect the modulus of elasticity of the
tendon material as determined from in place friction tests in
accordance with Section 5.7, Division 1, AASHTO Guide
Specifications for Design and Construction of Segmental Concrete
Bridges.

Complete details of the apparatus and method to be used by the
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Contractor for the test.
1805 WORKMANSHIP
Add following after second paragraph of 1805.1 Protection of Prestressing Steel

Replace the entire Section with the following:

All prestressing steel shall be protected against physical damage at all times from manufacture
to grouting or encasing in concrete. Prestressing steel that has sustained physical damage at any
time shall be rejected. Any reel that is found to contain broken wires shall be rejected and the
reel replaced.

Prestressing steel shall be packaged in containers or shipping forms for protection of the steel
against physical damage and corrosion during shipping and storage. A corrosion inhibitor, which
prevents rust or other results or corrosion, shall be placed in the package or form, or shall be
incorporated in a corrosion inhibitor carrier type packaging material, or

when permitted by the Engineer, a corrosion inhibitor may be applied directly to the steel.The
corrosion inhibitor shall have no deleterious effect on the steel or concrete or bond strength
of steel to concrete. Inhibitor carrier type packaging material shall conform to the provisions of
U.S. Federal Specifications MIL-P-3420.Packaging or forms damaged from any cause shall be
immediately replaced or restored to original condition.

The prestressing steel shall be stored in a manner which will at all times prevent the packing
material from becoming saturated with water and allow a free flow of air around the
packages. If the useful life of the corrosion inhibitor in the package expires, it shall immediately
be rejuvenated or replaced.

At the time the prestressing steel is installed in the work, it shall be free from loose rust, loose
mill scale, dirt, paint, oil, grease or other deleterious material. Removal of tightly adhering rust
or mill scale will not be required. Prestressing steel which has experienced rusting to the
extent that it exhibits pits visible to the naked eye shall not be used in the work.

The shipping package or form shall be clearly marked with the heat number and with a
statement that the package contains high-strength prestressing steel , and care is to be used
in handling. The type and amount of corrosion inhibitor used, the date when placed, safety
orders and instructions for use shall also be marked on the package or form.

If the period of time between installation of prestressing steel and grouting of the tendon will
exceed 10 calendar days, the prestressing steel shall be protected from corrosion during the entire
period it is in place but ungrouted as provided below:

When the plans provide for prestressing steel to be installed in one unit with a length of
prestressing steel left projecting to be threaded into another until during erection, all of the
prestressing shall be protected from corrosion from immediately after it is installed in the first
unit until the tendon is grouted in the second unit as provided below:

When corrosion protection of in-place prestressing steel is required, a corrosion inhibitor which
prevents rust or other results of corrosion shall be applied directly to the prestressing steel. The
corrosion inhibitor shall have no deleterious effect on the prestressing steel or grout or bonding
of the prestressing steel to the grout. The inhibitor shall be water soluble. The corrosion
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inhibitor, the amount and time of initial application, and the frequency of reapplication shall be
subject to the Engineer’s approval.
Section 600- Concrete Pavement

PART C ADDITIONAL TECHNICAL SPECIFICATIONS
CLAUSE SP-1 PLANT AND EQUIPMENT FOR  AGGREGATES AND
CONCRETE

1 AGGREGATE PROCESSING PLANT
Aggregate processing plant to be provided by the Contractor shall conform to the following:

1.1 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
guantities 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.

1.2 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.

1.3 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 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.

1.4 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.

1.5 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
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of the slope.

1.6 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.

1.7 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.

2 CONCRETE PLANT
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.

2.1 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.

2.2 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:

i) Batch weights are set manually on a mix selector

i) 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.

2.3 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
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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 affected 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.

i) Weighing Units

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.

ii) 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 filling 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.

iii) 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)

iv) 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.
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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.
v) Recorder Records & Charts

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.

vi) 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.

vii) 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.

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

i) 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
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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.

ii) Mixing Time

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 over mixing requiring additions of water will notbe
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.

2.5 Provision for Inspection
The complete plant assembly shall include provisions to facilitate the inspection of all

operations at all times.

2.6 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.

2.7 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.

2.8 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 performed by the Engineer.
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Suitable facilities when demanded shall be provided within the plant for the Engineer and
his assistants to carry out the necessary control work.

2.9 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.

2.10 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 FIXING DOWEL BARS IN CONCRETE

1 Scope

The work shall consist of fixing HYSD bars in the existing concrete deck slab/other
concrete components to facilitate bonding of a structural component with an existing
one.

At least 14 days before start of the work, the contractor shall furnish detailed
methodology of construction including sources of supply of material, tools, equipment
and appliances be used on work, details of personnel and supervision.

The contractor’s personnel shall be qualified and experienced in repair and rehabilitation
work of such nature.

2 Materials

HYSD bars shall conform to Section 1000.

The grout material used for fixing HYSD bars in drilled holes in concrete shall be obtained
from a reputed manufacturer and grout mix shall be prepared in conformity with the
manufacturer’s recommendations.

The material shall be either of the following:

(a) Two/three component low viscosity epoxy resin system, having required
characteristics of bonding with concrete and resistances to moisture penetration
(Resicrete 21 or Resicrete 212 of M/S Structural Waterproofing Co. or SIKADUR BTP
of M/S Sika Qualcrete or equivalent).

(b) Cement grout in powder form consisting of cement, good quality sand and
admixtures when mixed with required amount of water forms a pourable mix to be
used for bonding HYSD bars in concrete (EXCEM — E1 manufactured by M/S
Structural Water Proofing Company or M/S SIKADUR or equivalent).

The epoxy resin system shall conform to Clause 2803.
The cement grout shall basically be shrinkage compensated, chloride free and of very
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high strength (50 MPa at 28 days). The mix should be capable of pumping or pouring
and shall have excellent bond strength with concrete and steel (bond strength of 15
MPa with HYSD bars at 28 days).

3 Construction Operations

The construction operation shall be in the following sequence, and shall be

supervised by the Contractor’s Engineer well experienced in such works:

(i) Drill holes of required diameter and depth at desired locations as shown on
drawings.

(ii) Clean the hole with air blast through air nozzle of 6-mm dia connected to air
compressor to remove the drilled powder, which may remain inside the drilled
hole.

(iii) Mix the required quantity of grout so that the work could be completed within
the normal setting time as specified by the manufacturers.

(iv) Pour required quantity of mixed grout in the holes.

(v) Insert the dowel rod in the hole where grout has been placed. Move the rod up
and down several times to drive out entrapped air, if any.

(vi) Allow the curing time as per manufacturers specifications.

(vii)  Inclined dowels shall be straightened to match their intended profile only after
the grout has finally set and required strength has been achieved.

4 Measurements for Payment

Measurement for fixing HYSD bars in concrete involving drilling in concrete and fixing
HYSD bar with suitable fixing agent shall be measured in number of such HYSD bars
fixed in position.

5 Rate
The contract unit rate for fixing of HYSD bars in existing concrete slab/other

components shall include cost of all material, labour, tools and plants, drilling required
diameter hole in concrete, placing in position, temporary works, testing and curing and
other incidental expenses for the satisfactory completion of the work as per the

specifications.
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CLAUSE SP-3 CURING USING LIQUID MEMBRANE FORMING
COMPOUND

1 GENERAL

Liguid 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 utilized shall provide for adequate control and avoid

interruption or damage to the work of other agencies.

2 CURING COMPOUND

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

2. 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 40C. 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 continuous film when

Signature of Tenderer No. of Corrections Signature City Engineer




Tender Document, Vol.lll 25

3.

4.

6.

applied at a rate of 5 m2 / 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/m2 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 fulfill 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 shall it impart a slippery surface.

The liquid compound should be of a spray able consistency.

3 SUPPLY AND TESTING
3.1 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, 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.

3.2 Routine Testing

1.

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
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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 authorized 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.
4 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 4m? 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 apply the second coat as and 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/cm2)
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 mechanized 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.
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CLAUSE SP-4 ADDITIONAL TECHNICAL SPECIFICATIONS FOR ROAD SIGNS
1 General

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 detai