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1.00.00

1.01.00

1.02.00

2.00.00

2.01.00

SUB-SECTION-D II
CEMENT CONCRETE (PLAIN & REINFORCED)
SCOPE
General

This specification covers all the requirements, described hereinafter for
general use of Plain and Reinforced Cement Concrete work in Structures and
locations, cast-in-situ or precast, and shall include all incidental items of work
not shown or specified but reasonably implied or necessary for the completion
of the work. Special requirements for structures such as reinforced concrete
chimney, cooling towers, etc. have been covered under the respective
specifications. Those specifications shall be used in conjunction with this
specification.

ACI:318 shall form a part of this specification and shall be complied with
unless permitted otherwise. For any particular aspect not covered by this
Code, appropriate Code, specifications and/or replacement by any
International code of practice as may be specified by the Engineer shall be
followed. All codes and Standards shall conform to its latest revisions. A list
of IS codes and Standards is enclosed hereinafter for reference. However,
should the list be not exhaustive and does not cover any aspect of the work,
then relevant Indian and, in its absence, relevant International code shall

apply.
General
Work to be provided for by the Contractor

The work to be provided for by the Contractor, unless otherwise specified
shall include but not be limited to the following

a) Furnish all labour, supervision, services including facilities as may be
required under statutory labour regulations, materials, forms, templates,
supports, scaffolds, approaches, aids, construction equipment, tools and
plants, transportations, etc. required for the work.

b) Prepare Bar bending Schedules for reinforcement bars showing the
positions and details of spacers, supports, chairs, hangers etc.

c) Prepare working drawings of formworks, scaffolds, supports, etc.
d) Prepare shop drawings for various inserts, anchors, anchor bolts, pipe

sleeves, embedments, hangers, openings, frames etc.
e) Prepare detailed drawings of supports, templates, hangers, etc. required for




TITLE: SPECIFICATION NO. PE-TS-385-600-C01

TECHNICAL SPECIFICATION FOR | YOLUME - 1B

CEMENT CONCRETE (PLAIN & SECTION - D SUB-SECTION-D2
REINFORCED REVNO. 0
SHEET 4 OF 55

installation of various embedments like inserts, anchor bolts, pipe sleeves,
frames, joint seals, frames, openings etc.

As decided by the Engineer some or all of the drawings & schedules prepared
under item (b) to (e) above will have to be submitted for approval.

f) Submit for approval detailed schemes of all operations required for
executing the work, e.g. material handling, Concrete mixing, Placement of
concrete, Compaction, curing, services, Approaches, etc.

g) Design and submit for approval concrete mix designs required to be
adopted on the job.

h) Furnish samples and submit for approval results of tests of various
properties of the following:

i) The various ingredients of concrete
i) Concrete

i) Embedments

iv) Joint seals

i) Provide all incidental items not shown or specified in particular but
reasonably implied or necessary for successful completion of the work in
accordance with the drawings and specifications.

j) For supply of certain materials normally manufactured by specialist firms,
the Contractor may have to produce, if directed by the Engineer, a
guarantee in approved Performa for satisfactory performance for a
reasonable period as may be specified, binding both the manufacturers and
the Contractor, jointly and severally.

2.02.00 Work by others

No work under this specification will be provided by any agency other than
the Contractor unless specifically mentioned elsewhere in the contract.

2.03.00 Information to be submitted by the Tenderer
2.03.01 With Tender
The following technical information’s are required with the tender:

a) Source and arrangement of processing of aggregates proposed to be
adopted.
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b) Type of batching plant and equipments to be used for batching,
transportation, compaction, ice handling, testing at site & laboratory.

¢) Names of firms with which association is sought for to execute the special
items of work in the contract.

d) Types of formwork proposed to be used.
2.03.02 After Award

The Contractor shall submit the following information and data including
samples where necessary, progressively during the execution of the contract.

a) Programme of Execution

Within 30 days of the award of contract, the Contractor will submit a
Master Programme for completion of the work.

This Master Programme may have to be reviewed and updated by the
Contractor, quarterly or at more frequent intervals as may be directed by
the Engineer depending on the exigencies of the work.

Detailed day-to-day Programme of every month is to be submitted by the
Contractor before the end of the previous month.

b) Samples
Samples of the following materials and any other materials proposed to be
used shall be submitted as directed by the Engineer, in sufficient quantities
free of cost, for approval. The Engineer for future reference will preserve
approved samples. The approval of the Engineer shall not, in any way,
relieve the Contractor of his responsibility of supplying materials of
specified qualities:
i) Coarse and fine aggregates, cement (if supplied by contractor).
i) Admixtures.
iii) Plywood for Formwork.
iv) Embedded and anchorage materials as may be desired by the Engineer.

v) Joint sealing strips and other*waterproofing materials.

vi) Joint filling compounds.
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2.04.00

d)

9)
h)

)

vii) Foundation quality Rubber Pads.

Design Mix

Design mix as per specification giving proportions of the ingredients,
sources of aggregates and cement, along with test results of trial mixes as
per relevant 1.S 10262 (latest), is to be submitted to the Engineer for his
approval before it can be used on the works.

Bar Bending Schedules

Bar Sending Schedules in accordance with Clause 2.01.00 (b) and 3.16.01
of this specification.

Detailed Drawings and Designs of Formworks to be used

Detailed design data and drawings of standard formworks to be used as per
clause 2.01.00 (c).

Detailed Drawings for Templates & Temporary Supports for embedment
As per Clause 2.01.00 (e).

Mill Test Reports for Cement & Reinforcing Steel.

Inspection Reports

The Engineer in accordance with Clause 2.04.00 of this specification may
desire inspection Reports in respect of Formwork and Reinforcement and
any other item of work as.

i) Test Reports

Reports of tests of various materials and concrete as required under Clause
4.0: SAMPLING & TESTING of this specification or as directed by the

Engineer.

Any other data, which may be required as per this specification or as
directed by the Engineer.

Conformity with Design

The Contractor will prepare checklists in approved Performa, which will be
called "Pour Cards". These Pour Cards will list out all items of work
involved. The Contractor will inform the Engineer, sufficiently in advance,
whenever any particular pour is ready for concreting. He shall accord all
necessary help and assistance to the Engineer for all checking required in the
pour. On satisfying himself that all details are in accordance to the drawings
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2.05.00

2.05.01

2.05.02

2.05.03

and specifications, the engineer will give written permission on the same Pour
Cards allowing the contractor to commence placement of concrete. Details of
all instructions issued by the Engineer and the records of compliance by the
Contractor, deviations allowed by the Engineer and any other relevant
information will be written on accompanying sheets attached to the Pour
Cards. The Pour Cards along with accompaniments will be handed over to the
Engineer before starting placement of concrete. One of the mix designs
developed by the Contractor as per the I.S. Specifications and established to
the satisfaction of the Engineer by trial mixes shall be permitted to be used by
the Engineer, the choice being dictated by the requirements of designs and
workability. The methods of mixing, conveyance, placement, vibration,
finishing, curing, protection and testing of concrete will be as approved or
directed by the Engineer.

Materials to be used
General Requirement

All materials whether to be incorporated in the work or used temporarily for
the construction shall conform to the relevant IS Specifications unless-stated
otherwise and be of best approved quality.

Cement

Ordinary Portland cement of grade-43 as per 1S:8112/fly ash based Portland
puzzolona cement conforming to 1S:1489 (Part-1) shall preferably be used in
reinforced/plain cement concrete works for all areas other than for the critical
structures identified below. However, other types of cement such as ordinary
Portland cement conforming to 1S:269, Portland slag cement conforming to
IS:455 respectively can be used under special circumstances. Cement used in
all concrete mixes shall be in general of grade 33/43 unless design requires a
higher grade. Ordinary Portland cement shall be used for following structure.

a) TG foundation top deck and sub structures including raft.

b) Spring Supporting decks of all machine foundations.

C) Structures requiring grade of concrete of M30 and above.

In special cases, Rapid Hardening Portland Cement, Low Heat Cement,
Sulphate resistant cement, high strength Ordinary Portland Cement etc. may
be permitted or directed to be used by the Engineer.

For Brickwork, plaster, flooring and other finishing works, ordinary Portland

cement of 33/43 grade shall be used.

Coarse Aggregate
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2.05.04

2.05.05

2.05.06

Aggregate of sizes ranging between 4.75 mm and 150 mm will be termed as
Coarse Aggregate. Coarse aggregate for concrete shall be chemically inert,
hard, strong durable against weathering, of limited porosity, and free from
deleterious materials. It shall be properly graded. Coarse aggregates shall be
either crushed gravel or stone. All aggregates shall meet the requirement of
1S:383:1970. Only Coarse Aggregate from, approved quarries and conforming
to 1S-383 will be allowed to be used on the works. Petrographic test shall be
carried out by the contractor free of cost for checking the quality of rock from
quarry. This test shall be repeated by the Contractor free of cost for change in
quarry or as directed by the Engineer. The results shall be checked for
reactivity of silica in aggregate with alkalis of cement.

Fine Aggregate

Aggregate smaller than 4.75 mm and within the grading limits and other
requirements set in IS: 383 are termed as Fine Aggregate or Sand. Only Fine
Aggregate from approved sources and conforming to the above IS
Specification will be allowed to be used in works. Sand shall be hard, durable,
clean and free from adherent coatings or organic matter and clay balls or
pellets. Sand when used as fine aggregate in concrete shall conform to 1S:383.
For plaster, it shall conform to 1S:1542 and for masonry work to 1S:2116.

Water

Water for use in Concrete shall be clear and free from injurious oils, acids,
alkalis, organic matter, salt, silts, or other impurities. Generally, 1S: 3550 will
be followed for routine tests. Acceptance of water shall be as per IS: 456.
Admixture

Only admixtures of approved quality will be used when directed or permitted
by the Engineer. The different types of admixtures, which may be necessary
to satisfy the concrete mix and the design requirement, shall be as per 1S-9103
and may be one of the followings:

a) Accelerating admixture

b) Retarding admixture

c) Water reducing admixture

d) Air entraining admixture

The contractor shall inform the Engineer about the type of admixture which he
is planning to use in different areas within the scope of work for the approval

of the Engineer. The admixture shall be of proven make and from a reputed
manufacturer. It should not have any adverse effect on strength, durability of
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2.05.07

2.06.00

2.06.01

2.06.02

2.06.03

concrete and reinforcement. Super plasticizers conforming to IS: 9103 or
ASTMC-494 shall only be used as admixture having the above properties
either individually or in a combination as per the direction of the Engineer.

Reinforcement

Reinforcement shall be as per relevant IS Specification as mentioned in the
Contract/Drawing/Instructions. All bars above 10 mm dia. shall be of tested
quality.

Storage of Materials
General

All materials shall be so stored as to prevent deterioration or intrusion of
foreign matter and to ensure the preservation of their quality and fitness for
the work. Any material, which has deteriorated or has been damaged or is
otherwise considered defective by the Engineer, shall not be used for concrete
and shall be removed from site immediately, failing which, the Engineer shall
be at liberty to get the materials removed and the cost incurred thereof shall be
realised from the Contractor's dues. The Contractor shall maintain upto-date
accounts of receipt, issue and balance (stack wise) of all materials. Storage of
materials shall conform to IS: 4082.

Cement

Sufficient space for storage, with open passages between stacks, shall be
arranged by the Contractor to the satisfaction of the Engineer.

Cement shall be stored off the ground in dry, leak proof, well-ventilated
warehouses at the works in such a manner as to prevent deterioration due to
moisture or intrusion of foreign matter.

Cement shall be stored in easily countable stacks with consignment
identification marks. Consignments shall be used in the order of their receipts
at site. Sub-standard or partly set cement shall not be used and shall be
removed from the site, with the knowledge of the Engineer, as soon as it is
detected.

Aggregates

Aggregates shall be stored on raised surface constructed by providing planks
or steel plates or on concrete or brick masonry pavement. Each size shall be
kept separated with wooden or steel or concrete or masonry bulkheads or in
separate stacks and sufficient care shall be taken to prevent the material at the
edges of the stock piles from getting intermixed. Stacks of fine and coarse
aggregates shall be kept sufficiently apart with proper arrangement of
drainage. The aggregates shall be stored in easily measurable stacks of
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suitable depths as may be directed by the Engineer.
2.06.04 Reinforcement

Reinforcing steel shall be stored consignment-wise and size-wise off the
ground and under cover, if desired by the Engineer. It shall be protected from
rusting, oil, grease, and distortions.

If necessary, the reinforcing steel may be coated with cement wash before
stacking to prevent scale and rust at no extra cost to the Owner. The stacks
shall be easily measurable. Steel needed for immediate use shall only be
removed from storage.

2.07.00 Quality Control

Contractor shall establish and maintain quality control for different items of
work and materials as may be directed by the Engineer to assure compliance
with contract requirements and maintain and submit to the Engineer records of
the same. The quality control operation shall include but not be limited to the
following items of work:

a) Admixture: Type, quantity, physical, and chemical properties
that affects strength, workability, and durability of
concrete.

For air entraining admixtures, dosage to be
adjusted to maintain air contents within desirable
limits.

b) Aggregate: Physical, chemical and mineralogical qualities.
Grading, moisture content and impurities.

c) Water: Impurities tests.
d) Cement: Tests to satisfy relevant IS Specifications.
e) Formwork: Material, shapes, dimensions, lines, elevations,

surface finish, adequacy of form, ties, bracing
and shoring and coating.

f) Reinforcement: Shapes, dimensions, length of splices, clearances,
ties and supports. Quality and requirement of
welded splices.

Material tests or Certificates to satisfy relevant
IS Specification.
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3.00.00

g) Grades of Concrete:

h) Batching & Mixing:

i) Joints:

j) Embedded and
Anchorage ltems:

k) Placing:

I) Compaction:

m) Setting of base &
Bearing plates:

n) Concrete Finishes:

0) Curing:

Usage and mix design, testing of all properties.

Types and capacity of plant, concrete mixers and
transportation equipment.

Locations of joints, water stops and filler materials.
Dimension of joints, quality, and shape of joint
material and splices.

Material, shape, location, setting.

Preparation, rate of pouring, weather
limitations, time intervals between mixing and
placing and between two successive lifts,
covering over dry or wet surfaces, cleaning and
preparation of surfaces on which concrete is to
be placed, application of mortar/slurry for
proper bond, prevention of cold joint, types of
chutes or conveyors.

Number of vibrators, their prime mover,
frequency and amplitude of vibration, diameter
and weight of vibrators, duration of vibration,
hand-spreading, rodding and tamping.

Lines, elevations, and bedding mortar.

Repairs of surface defects, screening, floating,
steel trowelling and brooming, special finishes.

Methods and length of time.

Copies of records and tests for the items noted above, as well as, records of
corrective action taken shall be submitted to the Engineer for approval as may

be desired.

INSTALLATION

All installation requirements shall be in accordance with 1IS: 456 and as
supplemented or modified herein or by other best possible standards where the
specific requirements mentioned in this section of the specification do not
cover all the aspects to the full satisfaction of the Engineer.
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3.01.00 Washing and Screening of Aggregates

Washing and screening of coarse and fine aggregates to remove fines, dirt, or
other deleterious materials shall be carried out by approved means as desired
by the Engineer.

3.02.00 Admixture

All concrete shall be designed for normal rate of setting and hardening at
normal temperature. Variations in temperature and humidity under different
climatic conditions will affect the rate of setting and hardening, which will, in
turn, affect the workability and quality of the concrete. Admixtures including
plasticisers of approved make may be used with the Engineer's approval in
accordance with 1S-456 to modify the rate of hardening, to improve
workability or as an aid to control concrete quality. The Engineer reserves the
right to require laboratory test or use test data, or owner satisfactory reference
before granting approval. The admixture shall be used strictly in accordance
with the manufacturer's directions and/or as directed by the Engineer.

3.03.00 Grades of Concrete

Concrete shall be in one of the grades designated in IS: 456. Grade of
concrete to be used in different parts of work shall be as shown on the
drawing. In case of liquid retaining structures, 1S: 3370 will be followed.
Minimum cement content shall be as per IS: 456.

3.04.00 Proportioning and Works Control
3.04.01 General

“Design Mix Concrete” and “Nominal Mix Design” is defined as follows for
use in this specification:

a) Proportioning of ingredients of concrete made with preliminary tests by
designing the concrete mix. Such concrete shall be called "Design Mix
Concrete".

b) Proportioning of ingredients of concrete made without preliminary tests
adopting nominal concrete mix. Such concrete shall be called "Nominal
Mix Concrete".

As far as possible, design mix concrete shall be used on all concrete works.
Nominal mix concrete, in grades M-15 or lower only may be used if shown on
drawings or approved by the Engineer. In all cases the Proportioning of
ingredients and works control shall be in accordance with IS: 456 and shall be
adopted for use after the Engineer is satisfied regarding its adequacy and after
obtaining his approval in writing.
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3.04.02

3.05.00

3.06.00

Mix Design Criteria

Concrete mixes will be designed by the Contractor to achieve the strength,
durability, and workability necessary for the job, by the most economical use
of the various ingredients. In general, the design will keep in view the
following considerations

a) Consistent with the various other requirements of the mix, the quantity of
water should be kept at the lowest possible level.

b) The nominal maximum size of coarse aggregate shall be as large as
possible within the limits specified.

¢) The various fractions of coarse and fine aggregates should be mixed in
such a proportion as to produce the best possible combined internal
grading giving the densest and most workable mix.

d) The finished concrete should have adequate durability in all condition, to
withstand satisfactorily the weather and other destruction agencies, which
it is expected to be subjected to in actual service.

e) The mix design shall have required workability and characteristic strength
as per IS: 456. The quantity of cement, aggregates, and admixtures shall be
determined by mass.

The requirement of adequate structural strength is catered for by the
choice of proper grade of concrete in structural design. The Contractor
will strictly abide by the same in his design of concrete mix installation.
Various trials shall be given by the contractor with specific cement content
on each trial. In some cases, plasticizers and other admixtures may be
necessary to achieve the desired results.

Strength Requirements
The strength requirements of both design mix and nominal mix concrete

where ordinary Portland Cement or Portland Blast furnace slag cement is
used, shall be as per IS: 456. All other relevant clauses of IS: 456 shall also

apply.

Minimum Cement Content

The minimum cement content for each grade of concrete shall be as per IS:
456. Contractor has to consider actual environmental exposure condition at
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site. Based on various tests results and as per Engineer, the environment
condition shall be adopted for which minimum cement content shall be
considered. No extra payment shall be made on account of any variation in
environment condition.

a) Sufficient number of trial mixes (to be decided by the Engineer) will be
taken at the laboratory for the various designs and graphs of wi/c ratio Vs
crushing strengths at various ages will be plotted.

b) All tests will be done in presence of the Engineer who shall be the final
authority to decide upon the adoption of any revised minimum cement
content. The Contractor will always be responsible to produce quality
concrete of the required grade as per the acceptance criteria of IS: 456.

c) The Engineer will always have the unquestionable right to revise the
minimum cement content as decided above, if, in his opinion, there is any
chance of deterioration of quality on account of use of lower cement
content or any other reason.

3.07.00 Water-Cement Ratio
The choice of water-cement ratio in designing a concrete mix will depend on:-
a) The requirement of strength.
b) The requirement of durability.

3.07.01 Strength Requirement

In case of "Design Mix Concrete" the water-cement ratio of such value as to
give acceptable test results as per IS: 456, will be selected by trial and error.
The values of water-cement ratios for different grade and mix designs will
have to be established after conducting sufficiently large number of
preliminary tests in the laboratory to the satisfaction of the Engineer.
Frequent checks on test will have to be carried out and the water-cement ratios
will be revised if the tests produce unsatisfactory results. Notwithstanding
anything stated above the Contractor's responsibility to produce satisfactory
test results and to bear all the consequences in case of default remains
unaltered.

In case of nominal mix concrete, the maximum water-cement ratio for
different grades of concrete is specified in Table-5 of IS: 456 and no tests are
necessary. The acceptance test criterion for nominal mix concrete shall be as
per IS: 456.

3.07.02 Durability Requirement
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Tables 4 & 5 of IS: 456 give the maximum water-cement ratio permissible
from the point of view of durability of concrete subjected to adverse exposure
to weather, sulphate attacks, and contact with harmful chemicals.
Impermeability may also be an important consideration.

Whenever the water-cement ratio dictated by Durability consideration is lower
than that required from strength criteria, the former should be adopted.

In general the water cement ratio between 0.4 and 0.45 will be desirable to
satisfy the durability requirement and from the consideration of
impermeability of concrete. The contractor may propose lower water cement
ratio as mentioned above by addition of a suitable plasticizer/super-plasticizer.
Trial mix shall be carried out accordingly. However, the contractor has to
propose specifically along with field trials in the event of lower cement
content if found suitable along with a plasticizer.

3.08.00 Workability
The degree of workability necessary to allow the concrete to be well
consolidated and to be worked into the corners of formwork and around the
reinforcement and embedments and to give the required surface finish shall
depend*on the type and nature of structure and shall be based on experience
and tests. The usual limits of consistency for various types of structures are
given below:
TABLE-V
LIMITS OF CONSISTENCY
Slump in mm with
Degree of Standard Cone as Use for which concrete is suitable
workability per IS: 1199
Min. Max.
Very low 0 25 Large Mass concrete structure with
heavy compaction equipments, roads
Low 25 50 Uncongested wide and shallow
R.C.C. structures
Medium 50 100 Deep but wide R.C.C. structures with
congestion of reinforcement and
inserts
High 100 150 Very narrow and deep R.C.C.

structures with congestion due to
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reinforcement and inserts.

3.09.00

Note:

Notwithstanding anything mentioned above, the slump to be obtained for work
in progress shall be as per direction of the Engineer.

With the permission of the Engineer, for any grade of concrete, if the water
has to be increased in special cases, cement shall also be increased
proportionately to keep the ratio of water to cement same as adopted in trial
mix design for each grade of concrete. No extra payment will be made for this
additional cement.

The workability of concrete shall be checked at frequent intervals by slump
tests.

Size of coarse Aggregates

The maximum size of coarse aggregates for different locations shall be as
follows unless otherwise directed by the Engineer

Very narrow space -12 mm

Reinforced concrete
Except foundation -20 mm

Ordinary Plain concrete and Reinforced

concrete foundations -40 mm
Mass concrete -80 mm
Lean concrete -40 mm

Grading of coarse aggregates for a particular size shall conform to relevant
I.S. Codes and shall also be such as to produce a dense concrete of the
specified proportions, strength and consistency that will work readily into
position without segregation.

Coarse aggregate will normally be separated into the following sizes and
stacked separately in properly designed stockpiles

80 mm to 40 mm, 40 mm to 20 mm and 20 mm to 5 mm. In certain cases it
may be necessary to further split the 20 mm to 5 mm fraction into 20 mm to
10 mm and 10 mm to 5 mm fractions.

This separation of aggregates in different size fractions is necessary so that
they may be remixed in the desired proportion to arrive at a correct internal
grading to produce the best mix.
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3.09.01

3.09.02

3.10.00

Temperature control of concrete in top decks of machine foundations (i.e. of
TGs, BFPs, Fans and Mills):

The temperature of fresh concrete shall not exceed 25°C when placed. A
suitable measuring device for measuring the temperature of concrete as
approved by the Engineer shall be used. For maintaining the limiting
temperature of the 25°C, crushed ice shall be used as mixing water. The ice
shall be formed of water conforming 1S: 456. The Contractor shall establish
the quantity of crushed ice to be mixed in order to achieve the limiting
temperature of 25°C.

Base raft of Turbo Generator foundations and top decks of all machine
foundations shall be cast in a continuous operation without any construction
joint.

Mixing of Concrete

Ingredients of the concrete mix shall be measured by weight. Concrete shall
always be mixed in mechanical mixer. Water shall not normally be charged
into the drum of the mixer until all the cement and aggregates constituting the
batch are already in the drum and mixed for at least one minute. Mixing of
each batch shall be continued until there is a uniform distribution of the
materials and the mass is uniform in colour and consistency, but in no case
shall mixing be done for less than 2 (two) minutes and at least 40 (forty)
revolutions after all the materials and water are in the drum. When absorbent
Aggregates are used or when the mix is very dry, the mixing time shall be
extended as may be directed by the Engineer. Mixers shall not be loaded
above their rated capacity as this prevents thorough mixing.

The entire contents of the drum shall be discharged before the ingredients for
the next batch are fed into the drum. No partly set or remixed or excessively
wet concrete shall be used. Such concrete shall be immediately removed from
site. Each time the work stops, the mixer shall be thoroughly cleaned & when
the next mixing commences, the first batch shall have 10% additional cement
at no extra cost to the Owner to allow for loss in the drum.

Regular checks on mixer efficiency shall be carried out as directed by the
Engineer as per IS: 4634 on all mixers employed at site only those mixers
whose efficiencies are within the tolerances specified in IS: 1791 will be
allowed to be employed.

Batching Plant shall conform to IS: 4925. The measuring gauges of batching
plant shall be periodically calibrated for which the contractor shall provide
standard weights. The accuracy of all gauges shall be within limits prescribed
by the Engineer.

When hand mixing is permitted by the Engineer, for unimportant out of the
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way locations in small quantities, it shall be carried out on a water-tight
platform and care shall be taken to ensure that mixing is continued until the
mass is uniform in colour and consistency. In case of hand-mixing, 10% extra
cement shall be added to each batch at no extra cost to the owner.

3.11.00 Conveying Concrete

Concrete shall be handled and conveyed from the place of mixing to the place
of laying as rapidly as practicable by approved means and placed and
compacted in the final position before the initial setting of the cement starts.
Concrete should be conveyed in such a way as will prevent segregation or loss
of any of the ingredients. For long distance haulage, agitator cars of approved
design will be used. If, in-spite of all precautions, segregations does occur
during transport, the concrete shall be properly re-mixed before placement.
During very hot or cold weather, if directed by the Engineer, concrete shall be
transported in deep containers, which will reduce the rate of loss of water, by
evaporation or loss of heat. If necessary, the container may have to be
covered and insulated. Conveying equipments for concrete shall be well
maintained and thoroughly cleaned before, commencement of concrete
mixing. Such equipments shall be kept free from set concrete.

3.12.00 Placing and Compacting Concrete

Where specifically covered, the relevant I.S. Code will be followed for the
procedure of surface preparation, placement, consolidation, curing, finishes,
repairs and maintenance of concrete. If, however, there is no specific
provision in relevant 1.S. code for any particular aspect of work, any other
standard code of practice, as may be specified by the Engineer, will be
adopted. Concrete may have to be placed against the following types of
surfaces:

a) Earth foundation

b) Rock foundation

c) Formwork

d) Construction joint in concrete or masonry

The surface on or against which concrete is to be placed has to be cleaned
thoroughly. Rock or old construction joint has to be roughened by wire
brushing, chipping, sand blasting or any other approved means for proper
bond. All cuttings, dirt, oil, foreign and deleterious material, laitance, etc. are
to be removed by air water jetting or water at high pressure. Earth foundation
on which direct placement of concrete is allowed, will be consolidated as
directed by the Engineer such that it does not crumble and get mixed up with
the concrete during or after placement, before it has sufficiently set and
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hardened.

Formwork, reinforcement, preparation of surface, embedments, joint seals
etc., shall be approved in writing by the Engineer before concrete is placed. As
far as possible, concrete shall be placed in the formwork by means approved
by the Engineer and shall not be dropped from a height or handled in a manner
which may cause segregation. Any drop over 1500 mm shall have to be
approved by the Engineer.

Rock foundation or construction joint will be kept moist for at least 72 hours
prior to placement. Concrete will be placed always against moist surface but
never on pools of water. In case the foundation cannot be dewatered
completely, special procedure and precaution, as directed by the Engineer will
have to be adopted.

Formwork will be cleaned thoroughly and smeared lightly with form oil or
grease of approved quality just prior to placement.

A layer of mortar of thickness 12 mm of the same or less w/c ratio and the
same proportion as that of the concrete being placed or cement slurry will be
spread thoroughly on the rock Foundation or construction joint just prior to
placement of concrete.

After concrete has been placed, it shall be spread, if necessary & thoroughly
compacted by approved mechanical vibration to maximum, subsidence
without segregation and thoroughly worked around shape. Vibrators shall not
be used for pushing concrete into adjoining areas. Vibrators must be operated
by experienced workmen and the work carried out as per relevant IS Code of
Practice: In thin members with heavy congestion of reinforcement or other
embedments, where effective use of internal vibrator is,  in the opinion of
the Engineer, doubtful, in addition to immersion vibrators the contractor may
have to employ form vibrators conforming to IS: 4656. For slabs and other
similar structures, the contractor will additionally employ screed vibrator as
per IS: 2506. Hand tamping may be allowed in rare cases, subject to the
approval of the Engineer. Care must be taken to ensure that the inserts,
fixtures, reinforcement, and formwork are not displaced or distorted during
placing & consolidation of concrete.

The rate of placement of concrete shall be such that no cold joint is formed
and fresh concrete is placed always against green Concrete, which is still
plastic and workable. No concrete shall be placed in open, during rains.
During rainy season, no placement in the open is to be attempted unless
sufficient tarpaulins or other similar protective arrangement for completely
covering the still green concrete from rain is kept at the site of placement. If
there has been any sign of washing of cement and sand, the entire affected
concrete shall be removed immediately. Suitable precautions shall be taken in
advance to guard against rains before leaving the fresh concrete unattended.
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No accumulation of water shall be permitted on or around freshly laid
concrete.

Slabs, beams, and similar members shall be poured in one operation, unless
otherwise instructed by the Engineer. Mouldings, throating, drip course, etc.,
shall be poured as shown on the drawings or as directed by the Engineer.
Holes shall be provided and bolts, sleeves, anchors, fastenings, or other
fixtures shall be embedded in concrete as shown on the drawings or as
directed by the Engineer. Any deviation there from shall be set right by the
Contractor at his own expense as instructed by the Engineer.

In case the forms or supports get displaced during or immediately after the
placement and bring the concrete surface out of alignment beyond tolerance
limits, the Engineer may direct to remove the portion and reconstruct or repair
the same -at the Contractor's expense.

The Engineer shall decide upon the time interval between two placements of
concrete of different ages coming in contact with each other, taking in
consideration the degree of maturity of the older concrete, shrinkage, heat
dissipation and the ability of the older concrete to withstand the load imposed
upon it by the fresh placement.

Once the concrete is deposited, consolidated and finished in its final position,
it shall not be distributed.

3.13.00 Construction Joints and Cold Joints
3.13.01 Construction Joints

It is always desirable to complete any concrete structure by continuous
pouring in one operation. However, due to practical limitation of methods
and equipment and certain design considerations, construction joints are
formed by discontinuing concrete certain predetermined stages. These joints
will be formed in a manner specified in the drawings/Instruction.

Vertical construction joints will be made with rigid stop-board forms having
slots for allowing passage of reinforcement rods and any other embedments
and fixtures that may be shown. Next stage concrete shall be placed against
construction joint as per clause 3.12.

Where the location of the joints are not specified, it will be in accordance with
the following:

a) Inacolumn, the joint shall be formed 75 mm below the lowest soffit of the
beam framing into it.

b) Concrete in a beam shall preferably be placed without a joint, but if
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Provision of a joint is unavoidable, the joint shall be vertical and at the
middle of the span.

c) A joint in a suspended floor slab shall be vertical and at the middle of the
span and at right angles to the principal reinforcement.

d) Feather-edges in concrete shall be avoided while forming a joint.

e) A construction joint should preferably be placed in a low-stress zone and
at right angles to the direction of the principal stress.

f) In case the Contractor proposes to have a construction joint anywhere to
facilitate his work, the proposal should be submitted well in advance to the
Engineer for study and approval without which no construction joint will
be allowed.

3.13.02 Cold Joint

An advancing face of a concrete pour, which could not be covered by fresh
concrete before expiry of initial setting time (due to an unscheduled stoppage
or delay on account of breakdown in plant, inclement weather, low rate of
placement or any other reason), is called a cold joint. The Contractor should
always remain vigilant to avoid cold joints.

If, however, a cold joint is formed due to unavoidable reasons, the following
procedure shall be adopted for treating it:

a) If the concrete is so green that it can be removed manually and if vibrators
can penetrate the surface without much effort, fresh concrete can be placed
directly against the old surface. The old concrete should be covered by
fresh concrete as quickly as possible and the joint thoroughly and
systematically vibrated.

b) In case concrete has hardened a bit more than (a) but can still be easily
removed by a light hand pick, the surface will be raked thoroughly and the
loose concrete removed completely without disturbing the rest of the
concrete in depth. A rich mortar layer 12 mm in thickness, will be placed
on the cold joint fresh concrete shall be placed on the mortar layer and the
joint will be thoroughly and systematically vibrated penetrating the
vibrator deep into the old layer of concrete.

c) In case the concrete at the joint has become so stiff that it cannot be
remoulded and mortar or slurry does not raise inspite of extensive
vibration, the joint, will be left to harden for at least 12 - 24 hrs. It Will
then be treated as a regular construction joint, after cutting the concrete to
required shape and preparing the surface as described under clause 3.12.
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3.14.00 Repairs, Finishes, and Treatment of Concrete surfaces
3.14.01 Adequate and sound concrete surfaces, whether formed or unformed, can be

obtained by employing a concrete mix of proper design, competent formwork,
appropriate methods of handling, placing, and consolidation by experienced
workmen.

Unsound concrete resulting from improper mix design, incompetent methods,
equipment and formwork, poor workmanship and protection will not be
accepted and will have to be dismantled, removed and replaced by sound
concrete at the Contractor's cost. The Engineer may, at his sole discretion,
allow to retain concrete with minor defects provided the Contractor is able to
repair it by approved methods at no extra cost to the Owner, All concrete work
shall be inspected by the Contractor immediately after the forms are removed
& he will promptly report occurrence of any defects to the Engineer. All repair
works will be carried out as per the instructions and in the presence of the
Engineer or his representative. Generally, repair work will consist of any or all
of the following operations:

a) Sack rubbing with mortar and stoning with carborundum stone.
b) Cutting away the defective concrete to the required depth shape.

C) Cleaning of reinforcement & embedments. It may be necessary to
provide an anti-corrosive coating on the reinforcement.

d) Roughening by sand blasting or chipping.

e) Installing additional reinforcement/welded mesh fabric.
f) Dry packing with stiff mortar.

9) Plastering, guniting, shotcreting etc.

h) Placing and compacting concrete in the void left by cutting out
defective concrete.

i) Grouting with cement sand slurry of 1:1 mix.
)] Repairing with a suitable mortar either cement or resin modified
mortars.

K) Polymer modified patching and adhesive repair& mortar for beams &
columns.

3.14.02 Finishing unformed Surface
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3.15.00

The contractor shall provide normal finishes in unformed surfaces which can
be achieved by screeding, floating, trowelling etc. A few typical and common
cases of treatment of concrete surface are cited below

a) Floor

Whenever a non-integral floor finish is indicated, the surface of reinforced
concrete slab shall be struck off at the specified levels and slopes and shall
be finished with a wooden float fairly smooth removing all laitance. No
over trowelling, to obtain a very smooth surface, shall be done, as it will
prevent adequate bond with the subsequent finish. If desired by the
Engineer, the surface shall be scored and marked to provide better bond.

Where monolithic finish is specified or required, concrete shall be
compacted and struck off at the specified levels and slopes with a screed,
preferably a vibrating type and then floated with a wooden float. Steel
trowelling is then started after the moisture film and shine have
disappeared from the surface and after the concrete has hardened enough
to prevent excess of fines and water to rise to the surface but not hard
enough to prevent proper finishing of aberrations. Steel trowelling
properly done will flatten and smoothen sandy surface left by wooden
floats and produce a dense surface free from blemishes, ripples, and trowel
marks.

A fine textured surface that is not slick and can be used where there is
likelihood of spillage of oil or water can be obtained by trowelling the
surface lightly with a circular motion after initial trowelling keeping the
steel trowel flat on the surface.

To provide a better grip the Engineer may instruct marking the floor in a
regular geometric pattern after initial trowelling.

b) Beans, Columns & Walls

If on such or any other concrete structure it is intended to apply plaster or
such concrete surfaces against which brickwork or other allied works are
to be built, the Contractor shall hack the surface adequately as soon as the
form is stripped off so that proper bond can develop. Pattern, adequacy,
and details of such hacking shall meet with the approval of the Engineer,
who shall be informed to inspect such surfaces before they are covered up.

Protection and Curing of concrete

Newly placed concrete shall be protected by approved means from rain, sun,
and wind. Concrete placed below the ground level shall be protected against
contamination from falling earth during and after placing. Concrete placed in
ground containing deleterious substances, shall be protected from contact with
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3.16.00

such ground, or with water draining from such ground, during placing of
concrete and for a period of at least three days, or as otherwise instructed by
the Engineer. The ground water around newly poured concrete shall be kept to
an approved level by pumping out or other adequate means of drainage to
prevent floatation or flooding. Steps, as approved by the Engineer, shall be
taken to protect immature concrete from damage by debris, excessive
'‘Loadings, vibration, abrasion, mixing with earth or other deleterious
materials, etc. that may impair the strength and durability of the concrete.

As soon as the concrete has hardened sufficiently, it shall be covered either
with sand, hessian, canvas, or similar materials and kept continuously wet for
at least 14 (fourteen) days after final setting. Curing by continuous sprinkling
of water will be allowed if the Engineer is satisfied with the adequacy of the
arrangements made by the Contractor. Quality of water for curing shall be as
per IS: 456.

If permitted by the Engineer, liquid curing compound may be used for
prevention of premature water loss in concrete and thereby effecting curing of
concrete. This type of curing compound shall be sprayed on newly laid
concrete surfaces to form a thin film barrier against premature water loss
without disturbances to normal setting action. The curing compound shall be
emulsified paraffin based and shall comply with ASTM requirements for
acceptance.

The curing compound shall be applied following the final finishing operation
and immediately after disappearance of water from concrete surface. It is
important not to apply the curing compound when standing water is still
present on concrete.

The contractor shall arrange for the manufacturer's supervision at no extra
cost.

The Contractor shall remain extremely vigilant and employ proper equipment
and workmen under able supervision for curing. The Engineer's decision
regarding the adequacy of curing is final. In case the Engineer notices any
lapse on the part of the Contractor, he will inform the Contractor or his
supervisor verbally or in writing to correct the deficiency in curing. If no
satisfactory action is taken by the Contractor within 3 (three) hours of issuance
of such instruction, the Engineer will be at liberty either to employ sufficient
means through any agency to make good the deficiency and recover the cost
thereof from the Contractor, or deduct certain amount from contractor's
payment for the part where inadequate curing was noticed entirely at the
discretion of the Engineer.

Reinforcement

Mild steel round bars, TMT bars, Hot rolled deformed bars or cold twisted
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3.16.01

3.16.02

3.16.03

3.16.04

deformed bars as medium tensile or high yield strength steel, plain hard drawn
steel wire fabric etc, will be used as reinforcement as per drawings and
directions. In an aggressive environment an anti-corrosive coating on the
reinforcement may be provided as per I1S: 9077, as shown on the drawing or as
directed by the Engineer.

Bar Bending Schedules

The Contractor shall prepare Bar Bending Schedules showing clearly the
arrangements proposed by the Contractor to match available stock of
reinforcing steel, progressively, starting within one week of receipt of
approval on corresponding design of RCC structure. As decided by the
Engineer, some or all the detailed drawings and schedules will have to be
submitted for approval. Approval of such detailed drawings by the Engineer
shall not relieve the Contractor of his responsibility for correctness nor of any
of his obligations to meet the other requirements of the contract. The
contractor for record and distribution shall submit six prints of the final
drawings & schedules with one reproducible print.

Cleaning

All steel for reinforcement shall be free from loose scales, oil, grease, paint or
other harmful matters immediately before placing the concrete.

Bending

Unless otherwise specified, reinforcing steel shall be bent in accordance with
the procedure specified in 1S: 2502 or as approved by the Engineer. Bends
and shapes shall comply strictly with the dimensions corresponding with the
final Bar Bending Schedules. Bar Bending Schedules shall be rechecked by
the Contractor before any cutting, bending is done.

No reinforcement shall be bent when already in position in the work, without
approval of the Engineer, whether or not it is partially embedded in concrete.
Bars shall not be straightened in a manner that will injure the material.
Rebending can be done only if approved by the Engineer. Reinforcing bars
shall be bent by machine or other approved means producing a gradual and
even motion. All the bars shall be cold bent unless otherwise approved.
Bending hot at a cherry-red heat (not exceeding 845°C) may be allowed under
very exceptional circumstances except for bars whose strength depends on
cold working. Bars bent hot shall not be cooled by quenching.

Placing in Position
All reinforcements shall be accurately fixed and maintained in position as

shown on the drawings by such approved and adequate means like mild steel
chairs and/or concrete spacer blocks. Bars intended to be in contact at crossing
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points, shall be securely tied together at all such points by No. 20 G annealed
soft iron wire or by tack welding in case of Bar larger than 25 mm dia., as may
be directed by the Engineer. Binders shall tightly embrace the bars with which
they are intended to be in contact and shall be securely held. The vertical
distance between successive layers of bars shall be maintained by provision of
mild steel spacer bars. They should be spaced such that the main bars do not
sag perceptibly between adjacent spacers. Before actual placing, the
Contractor shall study the drawings thoroughly and inform the Engineer in
case he feels that placement of certain bars is not possible due to congestion.
In such cases he should not start placing any bar before obtaining clearance
from the Engineer.

3.16.05 Welding

Lapping shall normally do splicing of reinforcement. For M.S. reinforcement
bars, butt-welding may be done, if permitted by the Engineer, under certain
conditions. The work should be done with suitable safeguards in accordance
with relevant Indian Standards for welding of mild steel bars used in
reinforced concrete construction as per IS: 2751 and IS: 456. Welded mesh
fabrics conforming to 1S: 1566 may also be used if specified in the Drawings.
Welding of cold twisted High yield strength deformed bar shall not be
allowed.

3.16.06 Control

The placing of reinforcements shall be completed well in advance of concrete
pouring. Immediately before pouring, the reinforcement shall be examined by
the Engineer for accuracy of placement and cleanliness. Necessary corrections
as directed by him shall be carried out. Laps and anchorage lengths of
reinforcing bars shall be in accordance with IS: 456, unless otherwise
specified. The laps shall be staggered as far as practicable and as directed by
the Engineer. Arrangements for placing concrete shall be such that
reinforcement in position does not have to bear extra load and get disturbed.
The cover for concrete over the reinforcements shall be as shown on the
approved drawings unless otherwise directed by the Engineer. Where concrete
blocks are used for ensuring the cover and positioning reinforcement, they
shall be made of mortar not leaner than 1 (one) part cement to 2 (two) parts
sand by —volume and cured in a pond for at least 14 (fourteen) days. The type,
shape, size and location of the concrete blocks shall be as approved by the
Engineer.

3.17.00 Cold Weather Concreting
When conditions are such that the ambient temperature may be expected to be

5°C or below during the placing and curing period, the work shall conform to
the requirement of IS: 456 and IS: 7861.
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3.18.00

3.19.00

3.20.00

3.20.01

Hot Weather Concreting

When depositing concrete in very hot weather, the Contractor shall take all
precautions as per IS: 7861 and stagger the work to the cooler parts of the day
to ensure that the temperature of wet concrete used in massive structures does
not exceed 38°C while placing. Positive temperature control by precooling,
post cooling or any other method, if required, will have to be done by the
contractor at no extra cost.

Concreting under water

When it is necessary to deposit concrete under water it shall be done in
accordance with the requirements of IS: 456.

Form Work
General

If it is so desired by the Engineer, the contractor shall prepare, before
commencement of actual work, designs and working drawings for formwork
and centring and get them approved by the Engineer. The formwork shall
conform to the shape, grade, lines, levels and dimensions as shown on the
drawings.

Materials used for the formwork inclusive of the supports and centring shall
be capable of withstanding the working load and remain undistorted
throughout the period it is left in service. All supports and scaffolds should be
manufactured from structural or tubular steel except when specifically
permitted otherwise by the Engineer.

The centring shall be true to vertical, rigid and thoroughly braced both
horizontally and diagonally. Rakers are to be used where forms are to support
inclined members. The forms shall be sufficiently strong to carry without
undue deformation, the dead weight and horizontal pressure of the concrete as
a liquid as well as the working load. In case the contractor wishes to adopt
any other design criteria, he has to convince the Engineer about its
acceptability before adopting it. Where the concrete is vibrated, the formwork
shall be strong enough to withstand the effects of vibration without
appreciable deflection, bulging, distortion or loosening of its components.
The joints in the formwork shall be sufficiently tight to prevent any leakage of
slurry or mortar.

To achieve the desired rigidity, tie bolts, spacer blocks, tie wires and clamps
as approved by the Engineer shall be used but they must in no way impair the
strength of concrete or cause stains or marks on the finished surface. Where
there are chances of these fixtures being embedded, only mild steel and
concrete of adequate strength shall be used. Bolts passing completely through
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3.20.02

3.20.03

liquid retaining walls/slabs for the purpose of securing and aligning the
formwork shall not be used.

The formwork shall be such as to ensure a smooth uniform surface free from
honeycombs, air bubbles, bulges, fins and other blemishes. Any blemish or
defect found on the surface of the concrete must be brought to the notice of the
Engineer immediately and rectified as directed by him.

For exposed interior and exterior concrete surfaces of beams, columns and
wall, plywood or other approved form shall be thoroughly cleaned and tied
together with approved corrosion-resistant devices. Rigid care shall be
exercised in ensuring that all column forms are in true plumb and thoroughly
cross-braced to keep them so. All floor and beam centring shall be crowned
not less than 8 mm in all directions for every 5 metres span. The formwork
should lap and be secured sufficiently at the lift joints to prevent bulges and
offsets.

Temporary openings for cleaning, inspection and for pouring concrete shall be
provided at the base vertical forms and at other places, where they are
necessary and as may be directed by the Engineer. The temporary openings
shall be so formed that they can be conveniently closed when required, during
pouring operations without leaving any mark on the concrete.

Cleaning and Treatment of Forms

All parts of the forms shall be thoroughly cleaned of old concrete, wood
shavings, saw dust, dirt and dust sticking to them before they are fixed in
position. All rubbish, loose concrete, chippings, shavings, sawdust etc. shall
be scrupulously removed from the interior of the forms before concrete is
poured. Compressed air jet and/or water jet along with wire brushes brooms
etc. shall be used for cleaning. The inside surface of the formwork shall be
treated with approved non-staining oil or other compound before it is placed in
position. Care shall be taken that oil or other compound does not come in
contact with reinforcing steel or construction joint surfaces. They shall not be
allowed to accumulate at the bottom of the formwork. The oiling of the
formwork will be inspected just prior to placement of concrete and redone
wherever necessary.

Design

The formwork shall be so designed and erected that the forms for slabs and the
sides of beams, columns, and walls are independent of the soffits of beams and
can be removed without any strain to the concrete already placed or affecting
the remaining formwork.

Removing any props or repropping shall not be done except with the specific
approval of the Engineer. If formwork for column is erected for the full height
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3.20.04

3.20.05

3.20.06

of the column, one side shall be left open and built up in sections, as placing
of concrete progress. Wedges, spacer bolts, clamps or other suitable means
shall be provided to allow accurate adjustment and alignment of the formwork
and to allow it to be removed gradually without jarring the concrete.

Inspection of Forms

Casting of' Concrete shall start only after the formwork has been inspected and
approved by the Engineer. The concreting shall start as early as possible
within 3 (three) days after the approval of the formwork and during this period
the formwork shall be kept under constant vigilance against any interference.
In case of delay beyond three days, a fresh approval from the Engineer shall
be obtained.

Removal of Forms

Formwork shall be kept in position after casting of concrete for a minimum
period as mentioned in IS: 456, however the period of retaining form in
position can be extended as per drawing, instruction of Engineer or as required
for satisfactory completion of work without any extra cost. Before removing
any formwork, the Contractor must notify the Engineer well in advance to
enable him to inspect the concrete if the Engineer so desires.

The Contractor shall record on the drawing or in any other approved manner,
the date on which concrete is placed in each part of the work and the date on
which the formwork is removed there from and have this record checked and
countersigned by the Engineer regularly. The Contractor shall be responsible
for the safe removal of the formwork and any work showing signs of damage
through premature removal of formwork or loading shall be rejected and
entirely reconstructed by him without any extra cost to the Owner, The
Engineer may, however, instruct to postpone the removal of formwork if he
considers it necessary.

If any other type of cement other than ordinary Portland cement and Rapid
hardening cement is used, the time of removal of forms shall be revised such
that the strength of this cement at the time of removal of forms match with
strength of Portland cement at the time of removal of form.

Tolerance

The formwork shall be so made as to produce a finished concrete, true to
shape, lines, levels, plumb and dimensions as shown on the drawings subject
to the following tolerances unless otherwise specified in this specification or
drawings or directed by the Engineer:-

For- a) Sectional dimension - +5mm
b) Plumb - 1 in 1000 of height
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c) Levels - + 3 mm before any deflection has
taken place

The tolerance given above are specified for local aberrations in .the finished
concrete surface & should not be taken as tolerances for the entire structure
taken as a whole or for the setting and alignment of formwork, which should
be as accurate as possible to the entire satisfaction of the Engineer. Any error,
within the above tolerance limits or any other as may be specially set up by
the Engineer, if noticed in any lift of the structure after stripping of forms,
shall be corrected in the subsequent work to bring back the surface of the
structure to its true alignment.

3.20.07 Re-use of Forms

Before re-use, all forms shall be thoroughly scraped, cleaned, joints and planes
examined and when necessary repaired, and inside surface treated as specified
hereinbefore. Formwork shall not be used/re-used if declared unfit or
unserviceable by the Engineer.

3.20.08 Classification

Generally, the "ordinary" class formwork shall be used unless otherwise
specified.

a) Ordinary: These shall be used in places where ordinary surface finish is
required and shall be composed of steel and/or approved good quality
partially seasoned timber.

b) Plywood: These shall be used in exposed surfaces, where specially good
finish is required and shall be made of approved brand of heavy quality
plywood to produce a perfectly uniform and smooth surface conforming to
the shape described in the drawing with required grain texture on the
concrete. Re-use may only be permitted after special inspection and
approval by the Engineer. He may also permit utilization of used plywood
for the "ordinary" class, if it is still in good condition.

¢) Ornamental: These shall be used where ornamental and curved surface
are required and shall be made of selected best quality well seasoned
timbers or of plywood, which can be shaped correctly.

3.21.00 Opening, Chases, Grooves, Rebates, Blockouts etc.

The Contractor shall leave all openings, grooves, chases, etc. in concrete work
as shown on the drawings or as specified by the Engineer.

3.22.00 Anchor Bolts, Anchors, Sleeves, Inserts, Hangers/Conduits/Pipe and other
misc. Embedded Fixtures
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3.23.00

3.23.01

The Contractor shall build into concrete work all the items noted below and
shall embed them partly or fully as shown on drawings and secure the same as
may be required. The materials shall be as specified and be of best quality
available according to relevant Indian Standards of approved manufacture and
to the satisfaction of the Engineer. Exposed surfaces of embedded materials
are to paint with one coat of approved anti- corrosive paint and/or bituminous
paint without any extra cost to the Owner. If welding is to be done
subsequently on the exposed surface of embedded material, the paint shall be
cleaned off the member to a minimum length of 50 mm beyond each side of
the weld line.

Necessary templates, jigs, fixtures, supports etc. shall be used as may be
required or directed by the Engineer.

Items to be embedded

a) Inserts, hangers, anchors, frame around openings, manhole covers, frames,
floor clips, sleeves conduits and pipes.

b) Anchor bolts and plates for machinery, equipment and for structural steel
work.

c) Steel structurals to be left embedded for future extension, special
connection etc.

d) Dowel bars, etc. for concrete work falling under the scope of other
contractors.

e) Lugs or plugs for door and window frames occurring in concrete work.

f) Flashing and jointing in concrete work.

g) Any misc. embedments and fixture as may be required.

Correct location and alignment, as per drawings/instruction of all these
embedded items shall be entirely the responsibility of the Contractor.

Expansion and Isolation Joints

General

Expansion and isolation joints in concrete structures shall be provided at
specific places as per details indicated on the drawings. The materials and

types of joints shall be as specified hereinafter. In case of liquid retaining
structures, additional precautions shall be taken to prevent leakage of liquids
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as may be specified on the drawings or as directed by the Engineer. All
materials are to be procured from reliable manufacturers and must have the
approval of the Engineer. Where it is the responsibility of the Contractor to
supply the material, the Engineer may demand test certificates for the
materials and/or instruct the Contractor to get them tested in an approved
laboratory free of cost to the Owner. Joints shall be formed true to line, level,
shape, dimension, and quality as per drawings and specifications. Prior
approval of the method of forming the joints should be obtained from the
Engineer before starting the work.

3.23.02 Bitumen Board/ Expanded Polystyrene Board
a) Bitumen Board

Bitumen impregnated fibreboard of approved manufacturer as per 1S: 1838
may be used as fillers for expansion joints. It must be durable and
waterproof. It shall be compressible and possess a high degree of rebound.
The dimensions of the board should be equal to that of the joint being
formed. It should, preferably be manufactured in one piece, matching the
dimension of the joint and not prepared by cutting to size smaller pieces
from larger boards at site. At the exposed end, the joint shall be sealed
with approved sealing compound to a depth of at least 25 mm after
application of an approved primer. The sealing compound and the primer
shall be applied as specified by the manufacturer.

b) Expanded Polystyrene Boards

If required, commercial quality of expanded polystyrene products
commonly used for thermal insulations may also be used as filler material
in expansion joints. The thickness may vary from 12 mm to 50 mm. The
material will have to be procured from reliable manufacturers as approved
by the Engineer. The method of installations will be similar to that
recommended by the manufacturers for fixing on cold storage walls. A
coat of Bitumen paint may have to be applied on the board against which
concrete will be placed.

3.23.03 Joint sealing strips

Joint sealing strips may be provided at the construction, expansion, and
isolation joints as a continuous diaphragm to contain the filler material and/or
to exclude passage of water or any other material into or out of the structure.
The sealing strips will be either metallic like G.I., Aluminums, or Copper, or
non-metallic like rubber or P.V.C.

Sealing strips will not have any longitudinal joint and will be procured and
installed in largest practicable lengths having a minimum number of
transverse joints. The material is to be procured from reputed manufacturers
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having proven records of satisfactory supply of joint strips of similar make
and shape for other jobs. The jointing procedure shall be as per the
manufacturer's recommendations, revised if necessary, by the Engineer. The
Contractor is to supply all labour and material for installation -including the
material and tools required for jointing, testing, protection, etc. If desired by
the Engineer, joints in rubber seals may have to be vulcanized.

a) Metal Sealing Strips

Metal sealing strips shall be either G.1., Aluminium or Copper and formed
straight, U shaped, Z shaped or any other shape and of thickness as
indicated in the drawing. The transverse joints will be gas welded using
brass rods and approved flux and will be tested by an approved method to
establish that it is leak proof. If required, longer lap lengths and different
method of brazing which will render it leak proof, will be adopted by the
Contractor. The edges shall be neatly crimped and bent to ensure proper
bond with the concrete.

i)

iD)

G.l. Strips

G.I. strips shall be minimum 1.5 mm thick and 150 mm in width unless
specified otherwise. The standard of Galvanizing shall be as per
relevant Indian Standards for heavy-duty work. At the joints, the
overlapping should be for a minimum length of 50 mm.

Aluminium Strips

Aluminium strips shall be minimum 18 SWG thick and 300 mm wide
unless specified otherwise and shall conform to IS: 737 of 19000
grades or 31000 grade (Designation as per 1S: 6051). A minimum lap
of 50 mm length is required at the joints.

Copper Strips

The Copper strips shall be minimum 18 SWC in thickness and 300 mm
width unless specified otherwise and shall conform to the relevant
Indian Standards. It should be cleaned thoroughly before use to expose
fresh surface, without any reduction in gauge. A minimum lap of 50
mm in length is required at the joints.

b) Non-metallic Sealing Strips

These will be normally in Rubber or P.V.C. Rubber or P.V.C. joint seals
can be of shape having any combination of the following features:

i)

Plain




TITLE:

SPECIFICATION NO. PE-TS-385-600-C01

TECHNICAL SPECIFICATION FOR | YOLUME - 1B

CEMENT CONCRETE (PLAIN & SECTION - D SUB-SECTION-D2
REINFORCED REV.NO. 0
SHEET 34 OF 55

b)

ii) Central bulb

iii) Dumb-bell or flattened ends
iv) Ribbed and Corrugated Wings
v) 'V shaped

As these types of seals can be easily handled in very large lengths unlike
metal strips, transverse joints will be allowed only under unavoidable
circumstances and with the specific approval of the Engineer. The method
of forming these joints, laps etc. shall be as specified by the Manufacturer
and/or as approved by the Engineer taking particular care to match the
central bulbs & the edges accurately.

Rubber Sealing Strips

The minimum thickness of Rubber sealing strips shall be 3 mm and the
minimum width 100 mm. The actual size and shape will be as shown in
drawings or as directed by the Engineer. The material will be natural
rubber and be resistant to corrosion, abrasion, and tear and also to attacks
from the acids, alkalis and chemicals normally encountered in service.
The physical properties will be generally as follows. The actual
requirements may be slightly different as decided by the Engineer:

Specific Gravity : 1.1t0 1.15

Shore Hardness : 65A to 75A
Tensile Strength : 25 - 30 N/Sg.mm
Maximum Safe Continuou

Temperature : 75°C

Ultimate Elongation : Not less than 350%

P.V.C., Sealing Strips

The minimum thickness of P.V.C. sealing strips will be 3 mm and the
minimum width 100 mm. The actual size and shape will be as shown in
drawings or as directed by the Engineer. The material should be of good
quality Polyvinyl Chloride highly resistant to tearing, abrasion, and
corrosion as well as to chemicals likely to come in contact with during use.
The physical properties will generally be as follows. The actual
requirements, which will be directed by the Engineer, may vary slightly

Specific Gravity ; 1.3t0 1.35
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Shore Hardness : 60A to SOA

Tensile Strength : 10 - 15 N/Sg.mm

Maximum Safe Continuou

Temperature : 70 Deg.C

Ultimate Elongation ; Not less than 275%

Bitumen Compound

When shown in drawing or directed, the gap in expansion joints shall be
thoroughly cleaned and bitumen compound laid as per manufacturer's
specifications. The compound to be used shall be of approved manufacture
and shall conform to the requirements of IS: 1834.

Isolation Joints

Strong and tough alkathene sheet or equivalent, about 1 mm in thickness and
as approved by the Engineer shall be used in isolation joints. It shall be fixed
by an approved adhesive compound on the cleaned surface of the already set
concrete to cover it fully. Fresh concrete shall be laid against the sheet, care
being taken not to damage the sheet in any way.

Pad

Hard foundation quality rubber pads of required thickness and shapes shall be
put below machine or other foundations as shown on the drawings. The
rubber shall have a unit weight of 1500 Kg/Cu.m, a shore hardness - 65A to
70A and be of best quality of approved manufacture, durable, capable of
absorbing vibration and must be chemically inert in contact with moist or dry
earth or any other deleterious material expected under normal conditions.

Grouting under Machinery or Structural Steel Bases

If required, grouting under base plates of machines or structural steel etc. shall
be carried out by the Contractor. In general, the mix shall be 1 (one) part
cement and 1 (one) part sand and just enough water to make it flow as
required. The areas to be grouted shall be cleaned thoroughly with compressed
air jet and/or with water in locations where accumulated surplus water can be
removed. Where directed by the Engineer, 6 mm down stone chips may have
to be used in the mix. Surface to be grouted shall be kept moist for at least 24
hours in advance. The grout shall be placed under expert supervision, so that
there is no locked up air. Edges shall be finished properly. If specified on
drawings, admixtures like Aluminium powder, "lronite” etc. may have to be
added with the grout in required proportions. Premixed non-shrink grout of
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3.25.00

3.26.00

3.26.01

approved manufacture having proper strength shall be used with Engineer's
approval for important machineries.

Precast Concrete

The Specification for precast concrete will be similar as for the cast-in-place
concrete described herein and as supplemented in this section. All precast
work shall be carried out in a yard made for the purpose. This yard shall be
dry, properly levelled and having a hard and even surface. If the ground is to
be used as a soffit former of the units, it shall be paved with concrete or
masonry and provided with a layer of plaster (1:2 proportion) with smooth
neat cement finish or a layer of M.S. sheeting. Where directed by the
Engineer, casting will have to be done on suitable vibrating table. The yard,
lifting equipment, curing tank, finished material storage space etc. shall be
designed such that the units are not lifted from the mould before 7 (seven)
days of curing and can be removed for erection after 28 (twenty-eight) days of
curing. The moulds shall preferably be of steel or of timber lined with G.I.
sheet metal. The yard shall preferably be fenced.

Lifting hooks, where necessary or as directed by the Engineer, shall be
embedded in correct position of the units to facilitate erection, even though
they may not be shown on the drawings, and shall be burnt off and finished
after erection.

Precast concrete units, when ready, shall be transported to site by suitable
means approved by the Engineer. Care shall be taken to ensure that no damage
occurs during transportation. All adjustments, leveling, and plumbing shall be
done as per instructions of the Engineer. The Contractor shall render all help
with instruments, materials, and men to the Engineer for checking the proper
erection of the precast units.

After erection and alignment, the joints shall be filled with grout or concrete
as per drawings. If centrings have to be used for supporting the precast units,
they shall not be removed until the joints have attained sufficient strength and
in no case before 14 (fourteen) days. The joint between precast roof planks
shall be pointed with 1:2 cement: sand mortar where called for in the
drawings.

Waterproofing of Concrete Structure
General

Where required, waterproofing of concrete structures shall be ensured
internally by suitable design of the concrete mix, addition of suitable
admixtures in the concrete or mortar at the time of mixing and/or installing
water bars at the joints. In addition to the above measures, the structures shall
be made watertight by adopting “structural waterproofing"™ as per
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specification. The design, material, and workmanship shall conform to the
relevant 1.S. Codes where applicable. The Engineer's approval of the materials
shall be obtained by the Contractor before procurement. If desired by the
Engineer, test certificates for the materials and samples shall be submitted by
the Contractor free of charge. The materials shall be of best quality available
indigenously, fresh clean and suitable for the duties called upon.

3.26.02 Water Bar/Seal/Special Treatment of Construction Joint

Water bearing structures and underground structures may have water bar/seals
installed at the joints. They may be metallic, rubber, or P.V.C. The materials
and installation will be as described under Clause 3.23.3. Construction joint
shall be provided as per clause 3.13.1 with or without water bar/seal as shown
on the drawing. In case of water bars being used at the construction joint,
fixing of the same has to be done carefully, so that the water bar is not
disturbed during concreting. The construction joint shall also be treated by any
one of the following methods.

Method 1: A surface retarder in the form of a thixotropic gel shall be applied
on the joint surface of the previous pour in case of joint on the wall and in
case of floor the same shall be applied on the formwork against which
previous pour of concreting shall be done. The retarder may be liquid or paste
form depending on the type of formwork. The formwork shall be removed
within 24 hours after concreting. Within 2 hours of striking of the formwork
the retarder shall be washed off with strong water jet to make surface rough
and clean. Then a rich cement mortar using cement, sand and aggregates
(maximum size 8 mm) along with synthetic rubber emulsion type water
resistant bonding agent shall be applied for a depth of 50 mm just before
pouring the next stage of concreting. In case of walls, the above bonding
agent will be mixed with water, which will be used for making the cement
mortar. The proportion of mixing of this bonding agent with water shall be as
per manufacturer's specification. In case of floor joint, however, after washing
of retarder a solvent free two-component epoxy resin-bonding agent will be
used at the joint before the next pour of concrete. The above bonding agent
shall have the following properties after 28 days

Compressive strength - 55 to 60 N/Sg.mm
Flexural strength - 5 to 30 N/sg.mm
Tensile strength - 15 N/Sg.mm (approx.)

Bonding strength to concrete 3 N/Sg.mm (approx.)

Bonding strength to steel 20 N/Sg.m (approx.)

The whole operation shall be done as per manufacturers specification. The
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contractor shall provide manufacturer's supervision at no extra cost to the
owner.

Method 2: One row of threaded nozzles at regular intervals not exceeding 1.5
m centre to centre shall be placed in concrete along the construction joint
during casting. Injection of cement water together with a suitable waterproof
expanding grouting admixture of approved quality shall be done through the
nozzles after the concrete has set to seal the voids in concrete near the
construction joint in walls and slabs. The injection shall be done under
pressure of approximately 2 to 4 kg/sg.cm. The nozzles shall be sealed off
with suitable admixture after the injection is over. The whole operation shall
be carried out as per manufacturer's specification and supervision. The cost of
such manufacturer's supervision shall be borne by the contractor.

3.26.03 Waterproofing Admixtures

The waterproofing admixture for concrete and cement mortar/plaster shall
conform to IS: 2645. The admixture shall not cause decrease of strength of
concrete/plaster at any stage and it shall be free from chlorides and sulphates.
The admixture shall not affect the setting time by more than 5%. The
maximum permissible dosage of admixture will be 3% (three percent) by
weight of cement, but a lower dosage will always be preferred. The product
shall be stored in strong moisture proof packings. However, in case of
important structures where M25 or higher grade concrete is specified, the use
of melamine based, high range water reducing concrete admixture shall be
used to provide a waterproof concrete, For achieving high strength concrete
having cement content around 400 kg/cu.m. a melamine based super
plasiticizer will be preferable.

a) In concrete: The admixtures shall be procured from reliable and reputed
manufacturers and approved by the Engineer. The method of application
and other details shall conform to the manufacturer's specification and/or
as instructed by the Engineer. The Contractor shall have the services of
the manufacturer's supervisor at no extra cost to supervise the work, if
desired by the Engineer.

b) In Plaster: The concrete surface, to be plastered, shall be hacked to
Engineer’s satisfaction, cleaned thoroughly and kept wetted for 24 hours.
The plaster shall be in cement sand mortar mixed in proportion varying
from 1:1 to 1:4 by volume along with the approved waterproofing
admixture and laid in appropriate thickness and in layers not exceeding 15
mm/layer or as per manufacturer's specification. The additive shall be of
quality and type approved by the Engineer. If desired by the Engineer, the
Contractor shall have the work supervised by the manufacturer's
supervisor at no extra cost. On completion, the Plastered surface shall be
cured continuously for a minimum period of 14 days like concrete.
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3.26.04 Structural waterproofing

a) Nozzles spaced as required after the concrete is completed shall be drilled
into surfaces to be rendered watertight. Non-shrink cement grout with
waterproofing compound as per manufacturers specifications shall be
injected under pressure to seal all voids. Special care shall be taken at
joints by providing additional nozzles. The pressure grouting shall be
done on the internal surface.

b) External Treatment

Two layers of (1 : 4) plaster of 12 mm thick each with waterproofing
compound as per manufacturer's specification shall be provided on outer
surface of concrete underground structures.

3.26.05 Protective coating on Inside Surface.

Two coats of cement based two components polymer modified flexible
protective and waterproofing slurry having 1 mm thick for each coat shall be
applied on the walls/floor after proper surface preparation as mentioned
above. The slurry shall be applied by brush.

3.26.06 Bitumen Felt: Application for Tanking

This specification shall cover laying the waterproof course on the outside and
inside of the walls and bases of structures.

The materials shall conform to 1S: 1322, and the workmanship to IS: 1609.
The bitumen felt should be hessian base and/or fibre base as specified in
Drawing. If required by the Engineer, tests as specified in relevant IS Codes
shall be arranged by the Contractor without charging any extra to the Owner.

The Contractor shall execute this work in direct collaboration with one of the
well known specialized firm approved by the Engineer.

Cleaning the surface, keeping it dry, providing, necessary corner fillets and
cement rendering and cutting chases, etc. shall be done as per drawings and/or
instructions. If any protective brickwork on/against concrete sub-bases or
walls are required, the same shall be provided. A twenty (20) years guarantee
for satisfactory performances shall be given by the Contractor as well as his
specialist sub-contractor jointly and severally, for this work. Free rectification
of any defects noted in the work within this guarantee period will be carried
out by the Contractor even if it is beyond the specified maintenance period of
the contract as a whole.

3.26.07 Polyethylene Films: Application in Walls or base of structures
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Waterproof treatment shall be applied as outlined and as per sequence given
hereunder

i) the concrete surface shall be made smooth with 12 mm cement plaster 1:6.

ii) apply hot bitumen 80/100 grade (IS: 73-1961) at the rate of 1.0 Kg/Sg.m
minimum

iii) lay black polyethylene film 250-micron (IS: 2508-1977) with cut back
bitumen adhesive in overlaps over hot bitumen surface, gently pressed,
taking care not to puncture the film.

Alternatively, the overlaps shall be heat sealed by an electric iron having
three parallel sealing bars. A long piece of plywood is to be placed below
the polyethylene film to be heat-sealed. On the plywood a rubber gasket is
to be laid to provide a cushion for better welding of the film. On the rubber
padding, a cellophane tape is to be spread and on this the LDPE film, with
100 mm overlap, is to be stretched. On the overlapped film another
cellophane tape is to be placed to prevent the heat sealer from sticking to
the LDPE film. After this, the electric iron is to be pressed on the overlap
joint for sufficient time so as to allow perfect welding. The operation is to
be repeated for subsequent lengths of joints. After heat-sealing, the
cellophane tape is to be removed and the joints are to be tested for leaks.

iv) Lay 100 gm brown craft paper laminated with a layer of straight run
bitumen,

v) Lay hot bitumen 80/100 grade (IS: 73-1961) at 1.0 Kg/Sq.m minimum.
vi) Lay 250-micron polyethylene film as second layer similar to
vii) above.

viii) Lay second layer of 100 gm. brown craft paper laminated similar to (iv)
above.

ixX) Apply hot bitumen (straight run grade) to IS: 73-1961 at 1.0 Kg/Sg.m
dusted with fine sand.

X) Protecting with a layer of 75 mm plain cement concrete M-10, or a layer of
brick laid in cement mortar 1:6 in case of wall apply a 12 mm thick plaster
as shown on the drawing or a protective brick wall in 1:6 cement mortar as
shown on the drawing.

3.27.00 Protective Coating on Concrete Surface

3.27.01 On Foundation
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4.00.00

4.01.00

4.02.00

4.03.00

4.04.00

4.05.00

4.05.01

The outside faces of foundation of important structures will be protected from
adverse effect of soil/underground water, if shown on drawing by using
rubber/bitumen emulsion protective coating of approved manufacturer.

SAMPLING AND TESTING
General

The Contractor shall carry out all sampling and testing in accordance with the
relevant Indian Standards and as supplemented herein for the following items
at his own cost unless otherwise specified in this specification. The Contractor
shall get the specimens tested in a laboratory approved by the Engineer and
submit to the Engineer the teat results in triplicate within 3 (three) days after
completion of the test.

Cement

Representative samples will be taken from each consignment of cement
received from the manufacturer/supplier for carrying out the tests for fineness
(by hand sieving), setting time and compressive strengths as per guidelines of
IS: 269. Soundness Tests may also be required to be carried out if required by
the Engineer. The Contractor shall carry out the tests without any expense to
BHEL. No cement from a particular consignment/batch will be used on the
works unless satisfactory 3 (three) days and 7 (seven) days test results for
compressive strength are known. The Engineer and Contractor will jointly
associate themselves with the tests irrespective of whether they are carried out
by the BHEL or the Contractor. These tests are of great importance, as their
results will have a bearing on the acceptance of concrete or otherwise as per
the terms and conditions of the Contract.

Aggregates

The contractor shall carry out any or all the tests on aggregates as may be
required by the Engineer in accordance with IS: 2386 PARTS-I to VIII. The
acceptance criteria of the samples tested shall be in accordance with the
requirements of the relevant Indian Standards.

Water

Sampling and Testing of water being used for concrete works as per 1S: 3550
will be carried out by the Contractor at regular intervals and whenever
directed by the Engineer. The acceptance criteria will be as per IS: 456.

Admixture

Air Entraining Agents
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4.05.02

4.06.00

5.00.00

5.01.00

5.02.00

5.03.00

Initially, before starting to use A.E.A., relationship between the percentage of
air entrained and the cylinder cube crushing strength vis-a-vis quantity of
A.E.A. used for all types of concrete will be established by the Contractor by
carrying out sufficiently large number of tests. After that, at regular intervals
and whenever directed by the Engineer, the Contractor will check up the
actual percentages of air entrained and corresponding crushing strengths to
correlate with the earlier test results.

Other Admixtures

Tests for establishing the various properties of any other admixtures, which
may be required to be added, shall be carried out by the Contractor.

Concrete

The sampling of concrete, making the test specimens, curing and testing
procedure etc. shall be in accordance with IS: 516 and IS: 1199, the size of
specimen being 15 cm cubes. Normally, only compression tests shall be
performed but under special circumstances the Engineer may require other
tests to be performed in accordance with IS: 516. Sampling procedure,
frequency of sampling and test specimen shall conform to IS: 456. To control
the consistency of concrete from every mixing plant, slump tests shall be
carried out by the Contractor every two hours or as directed by the Engineer.
Slumps corresponding to the test specimens shall be recorded for reference.
The acceptance criteria of concrete shall be in accordance with IS: 456.
Concrete work found unsuitable for acceptance shall have to be dismantled
and replacement is to be done as per specification by the Contractor at his own
cost. In the course of dismantling, if any damage is done to the embedded
items or adjacent structures, the same shall be made good, free of charge by
the Contractor, to the satisfaction of the Engineer.

ACCEPTANCE CRITERIA
Standard Deviation

Standard deviation shall be based on test results and determination of Standard
deviation shall conform to IS: 456.

Acceptance Criteria
The strength requirements and acceptance criteria shall conform to IS: 456.
Inspection and Core Tests

Inspection of concrete work immediately after stripping the formwork and
core test of structures shall conform to IS: 456.
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5.04.00 Load Test
Load tests of structural members as per 1S:456 may be required by the
Engineer, when the strength of test specimen results falls below the required
strength.
If the member shows evident failure, the Contractor shall make the structure
adequately strong free of cost to BHEL.
The entire cost of load testing shall be borne by the Contractor. If a portion of
the structure is found to be unacceptable, it shall be dismantled and replaced
by a new structure as per specification. The entire cost of dismantling and
replacement and restoration of the site being borne by the Contractor.
If, in the course of dismantling, any damage is done to the embedded items
and or other adjacent structures, the same will be made good, free of charge by
the Contractor to the satisfaction of the Engineer.

6.00.00 RATES AND MEASUREMENTS

6.01.00 Cast-in-situ Concrete

6.01.01 Rates

a) The unit rates shall include the cost of labour, materials, equipment,
handling, transporting, botching, mixing, placing in position, vibrating,
compacting, finishing, curing, testing, etc. at all elevations. This shall also
include the cost of using curing compound, whenever used.

b) The unit rates shall include for all working conditions including in or
under water, liquid, mud, in or under foul positions, under tides, and
extreme weather conditions.

c) The unit rates for exposed concrete works (including machine foundations)
shall include all incidentals, rendering, smoothening with carborandum
stone, finishing with a paste of cement sand mortar, curing, etc.

d) The unit rates shall include for maintaining stability of structure during
execution.

e) Nothing extra shall be payable for the handling/mixing of extra cement on
account of any reason or pouring of second stage concrete.

f) Nothing shall be payable to the Contractor on account of facilities and
arrangement provided by him for conducting ultrasonic pulse velocity tests
or other relevant tests to ascertain grade and quality, etc. of the concrete, if
required. In case of any defects, the Contractor shall rectify the same by
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6.01.02

6.02.00

6.02.01

9)

h)

cement/epoxy grout at his own cost.

The unit rates for controlling of the temperature of concrete shall include
storing and mixing of ice, water, cooling of aggregate etc.

The quoted rate shall include the cost of making additional trial mixes,
using the superplasticizer and mixing in concrete etc.

Measurements

a)

b)

d)

Actual volume of concrete work as executed or as per drawings issued,
whichever is less shall be measured in cubic metres.

No deductions shall be made for the following:
i) Opening upto 0.1 sg.m.

i) Volume occupied by reinforcement, sleeves, anchor bolts, and similar
items.

iii) Volume occupied by pipes, conduits, sheathing, etc. not exceeding 100
sg.cm. each in cross sectional area.

The concrete works of different grades; below and above ground floor
finished level shall be measured separately, unless otherwise specified in
the schedule of items. Accordingly rates shall be applied for concrete in
foundation for concrete below ground floor finished level and concrete in
superstructure for concrete above ground floor finished level.

For temperature control measures, measurement shall be done in terms of
quantity of concrete in cum. in concreting of which the ice have been used
or cooling of aggregates has been done to keep the temperature of freshly
laid concrete to less than 25°C.

Reinforcement

Rates

a)

b)

The unit rates shall include for cover block, providing binding wire,
welding, separator pieces between two or more layers of reinforcement
required for keeping the steel in position, etc. at all elevations.

No extra will be paid for transportation from stores, cleaning, straightening
of steel, cutting, bending, binding with annealed wire, welding, tack
welding, placing the reinforcement modification of already embedded
reinforcement, if required, due to faulty fabrication or placement and other
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cost of tools and plants, materials, labours, return of unused steel to the
store, etc.

c) No extra shall be paid for preparing and getting approved bar bending
schedules (including all revisions).

d) Generally members are straight and have straight edges. However, for
bending, binding, placing of reinforcement in any curved member in
length or cross section or both, no extra payment shall be made.

6.02.02 Measurements

a) Bar or any other type of reinforcement used like hard drawn steel wire
fabric etc. for reinforced concrete shall be measured by weight in tonnes.
The weight shall be arrived at by multiplying the actual or theoretical
length measured alongwith standard hooks, cranks, bends, authorized laps,
etc. whichever is less by the sectional weights. Claims for payment for
this item shall be submitted with supporting documents giving the
schedule of bars with sketches. The sectional weight to be adopted shall
be IS Section weight. Nothing extra will be payable to the Contractor on
account of, difference in weight, if any, due to different methods adopted
for issue and measurement.

b) Standard hooks, cranks, bends, authorised laps, supports, hangers and
chairs which are covered in approved bar bending schedule shall be
measured in tonnes.

6.03.00 Formwork and Staging
6.03.01 Rates

a) The unit rates shall be inclusive of all staging, scaffolding, making the
formwork watertight, etc. for all elevations and in all types of works.

b) No separate payment shall be made for providing fillets, for rounding or
chamfering at junctions, comers, etc.

¢) The unit rates shall include the cost of labour, materials etc. and the extra
time, which shall be required for the removal of shuttering/ support for
satisfactory completion of work.

d) No extra payment shall be made on account of difficulty, wastage etc. for
placement/removal of formwork between the network of closely placed
steel beams or for the lacing/bracing portions and ribbed slab constructions.

e) Payment for curved shuttering shall be made for curved members/wall
whose centerline radius in plan is less than 6m.
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6.03.02

6.04.00

6.04.01

6.04.02

f) If the contact surface area in pockets is less than or equal to 0.1 sq.m. in
each case, payment shall be done under item for providing formwork in
pockets.

Measurements

a) Formwork for different classes (types) shall be measured separately as the
actual surface in contact with the concrete and paid on area basis unless
included in the rate for concrete. The unit of measurement shall be in sq.m.

b) Openings upto 0.1 sq.m or boxing left for inserts etc. for facility of
Contractor’s work, shall be neglected as if nonexistent for the purpose of
formwork measurement of surface in which the openings occur.

For suspended floor, no deduction shall be made for flange area of secondary
steel beams.

¢) No measurement shall be taken for the formwork in pockets, openings,
chases, blockouts, etc. in concrete, the contact surface area is less than or
equal to 0.1 sg.m. in each case.

d) For pockets, if the contact surface area is less than or equal to 0.1 sq.m. in
each case, measurement shall be done under item for providing formwork
in pockets.

e) Formwork, if required, for joints shown on drawing or instructed by the
Engineer, shall be paid for the 'leading side' only.

Embedded Parts

Rates

a) The unit rate for erection of embedded steel parts, supplied by Engineer
shall include transportation from Owner's store to the place of work,
erection & installation including setting material in concrete, etc.
complete.

b) The unit rate for MS pipe embedments and PVVC pipe embedments shall
include cutting, welding, fabrication, erection, embedding, and
transportation to site. Unit rate shall also include the cost of the pipes.

¢) Rate for expansion fasteners shall include cost of fasteners, installation,
and fixing including cost of washers and nuts.

Measurements
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a) The measurement of the embedded steel parts fabricated and installed by

the Contractor shall be based on the calculated weight of steel sections in
tonne corrected to second place of decimal.

b) Embedded steel parts supplied by Owner and installed by Contractor
Measurement shall be done for the net weight of the embedments installed
in tonnes correct to second place of decimal.

c) For PVC pipes/conduits, measurements shall be in quintals correct to
second place of decimal for the net weight.

d) For mild steel pipes, measurement shall be in quintals, correct to second
place of decimal, for the net weight of the steel pipe supplied, fabricated,
and installed.

e) The lugs shall be measured in Kg. correct to second place decimal for the
net weight.

f) The expansion fasteners shall be measured in number according to tension
capacity.

g) The rails shall not be treated as embedded steel part and the track shall be
measured in running metres along the centre line and paid for under
separate item of work as specified in schedule of items. Other related civil
items associated with the laying of track shall be measured separately and
paid under respective items of works.

Groutings

Rates

Rate shall include the cost of surface preparation, admixtures, and curing.

Measurements:

a) Measurement shall be in cubic decimeters.

b) Measurement for grouting shall be by volume of the block out, pockets or
bolt hole upto the top surface of foundation concrete and shall be
calculated from the dimensions shown on the drawings.

¢) Measurement for underpinning shall be by volume between the top surface
of the foundation concrete and the underside of the base plate, the plan
dimensions being as indicated on the drawings.

d) No deduction shall be made for shims, bolts, shear keys and such other

embedments.
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6.06.00 Joints
6.06.01 Rates
The unit rate shall include all the activities described in the schedule of items.
6.06.02 Measurements
a) Bitumen Board/Expanded polystyrene.
The measurement for bitumen board shall be based on actual finished
surface area in square meters nearest to second decimal, for the specified
thickness.
b) Water Stops
The measurement for water stops shall be in running metres of actual
length of the joint covered, for specified thickness, width, and shapes. No
separate measurement shall be made for laps/splices for cross-joints and
mitered joints.
c) Metal Cover Strips
The measurement for Metal Cover Strips shall be based on actual finished
surface area in square metres for the specified thickness.
d) Vibration Damping Resilient Pads
The measurement for this item shall be in square metres for the specified
thickness, measured correct to the second place of decimal, of the actual
finished surface area.
6.07.00 Dismantling/Demolishing Work — RCC and PCC and Chipping of
Concrete
6.07.01 Rates

The unit rates shall include the cost of all necessary propping, shoring,
underpinning scaffolding, safety measures, temporary enclosures, disposal/
stacking of serviceable/unserviceable materials, etc. for all types of work and
for all grades of concrete.

In the case of dismantling/demolishing work, the cutting of reinforcement
shall also be included in the rate.

In the case of chipping work, the cutting of reinforcement shall be paid
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6.07.02

6.08.00

6.08.01

6.08.02

separately.
Measurements

a) Dismantling of PCC and RCC work shall be measured in cu.m separately.
Measurement of all work, except hidden work shall be taken before
execution of work and no allowance for increase in bulk shall be allowed.
Specifications for deductions of voids, openings etc, shall be on the same
basis as that employed for construction work.

b) Chipping of concrete, making holes/pockets etc. shall be measured in cubic
decimeters (i.e. 0.001 cu.m.).

c) Cutting of reinforcement in chipping work for making of pockets and
openings shall be measured in sq. cm. of cross-sectional area.

Precast Concrete

This clause shall be read in conjunction with relevant provisions specified
elsewhere for cast in-situ Concrete.

Rates

a) The unit rate shall include cost of preparation of casting yard, formwork,
concrete and its casting, finishing as specified, setting filling of gaps
between adjacent pre-cast concrete units with concrete, or cement mortar,
curing, handling, erection, grouting, welding, preparation of supporting
surface, etc.

Measurements

The measurement of pre-cast concrete members shall be on the basis of
volume of concrete in cubic metres nearest to second place of decimal. No
deduction shall be made for volume occupied by reinforcement/inserts/sleeves
and for openings up to 0.1 sg.m. The setting of element with cement mortar
shall not be measured separately The filling of concrete cement mortar
between the gaps of adjacent precast units shall be considered while
computing the volume of pre-cast concrete work and shall be paid for under
this item itself.




TITLE: SPECIFICATION NO. PE-TS-385-600-C01

TECHNICAL SPECIFICATION FOR | YOLUME - 1B

CEMENT CONCRETE (PLAIN & SECTION - D SUB-SECTION-D2
REINFORCED REV.NO. 0
SHEET 50 OF 55

7.00.00

LIST OF IS CODES AND STANDARDS FOR REFERENCE

All work under this specification shall, unless specified otherwise, conform to
the latest revisions and/or replacements of the following or any other Indian
Standard Specifications and Codes of Practice. In case any particular aspect
of work is not specifically covered by Indian standard Specifications, any
other standard practice, as may be specified by the Engineer, shall be
followed:-

IS: 73 - Indian Standard Specification for Paving Bitumen
IS: 216 - Indian Standard Specification for Coal Tar Pitch
IS: 383 - Indian Standard Specification for Coarse and Fine Aggregates

from Natural Sources for Concrete

IS: 432 - Indian Standard Specification for Mild Steel and Medium
Tensile Steel Bars and Hard Drawn Steel Wire for concrete
Reinforcement

IS: 455 - Indian Standard Specification for Slag Cement

IS: 456 - Indian Standard Code of Practice for Plain and Reinforced
Concrete

IS: 457 - Indian Standard Code of Practice for General Construction of
Plain and Reinforced Concrete for Dams and other Massive
Structures

IS: 516 - Indian Standard Specification for Methods of Test for Strength
of Concrete

IS: 702 - Indian Standard specification for industrial bitumen.

IS: 1199 - Indian Standard Specification for Methods of Sampling and

Analysis of Concrete
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IS: 1322 - Indian Standard Specification for Bitumen Felts for
Waterproofing and Damp-proofing

IS: 1489 - Indian Standard Specification for Portland Pozzolona Cement

IS: 1566 - Indian Standard Specification for hard drawn steel wire fabric
for concrete reinforcement.

IS: 16009 - Code of Practice for Laying Damp-proof Treatment using
Bitumen Felts

IS: 1786 - Indian Standard Specification for High Strength Deformed
Steel Bars and Wires for Concrete Reinforcement.

IS: 1791 - Indian Standard Specification for Batch Type Concrete Mixers.

IS: 1838 - Indian Standard Specification for preformed fillers for
expansion joints in concrete pavements and structures (non-
extruding and resilient type.

IS: 2185 - Indian Standard Specification for Hollow Cement Concrete
Blocks

IS: 2210 - Indian Standard Specification for Design of Reinforced
Concrete shell Structures and Folded Plates

IS: 2386 - Indian Standard Specification for Methods of Test for
Aggregates for Concrete - Part-1 to VIII

IS: 2502 - Indian Standard Code of Practice for Bending and Fixing of
Bars for Concrete Reinforcement

IS: 2505 - Indian Standard Specification for Concrete Vibrators,
Immersion Type

IS: 2506 - Indian Standard Specification for Screed Board Concrete
Vibrators

IS: 2514 - Indian Standard Specification for Concrete Vibrating Tables

IS: 2571 - Code of practice for laying in-situ cement concrete floors.

IS: 2645 - Integral cement water proofing compound

IS: 2722 - Indian Standard Specification for Portable Swing Weigh

Batchers for Concrete (Single and Double Bucket type)
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IS: 2750 - Indian Standard Specification for steel scaffoldings.

IS: 2751 - Code of Practice for Welding of Mild Steel Bars used for
Reinforced Concrete Construction

IS: 2770 - Indian Standard Specification for Method of Testing Bond in
Reinforced Concrete

IS: 3025 - Indian Standard specification for Methods of Sampling and
Test (Physical and Chemical) for Water used in Industry

IS: 3067 - Code of practice for general design details and preparatory
work for damp proofing and water proofing of building.

IS: 3201 - Indian Standard Specification for Design and Construction of
Precast Concrete Trusses

IS: 3370 - Indian Standard Specification for Code of Practice for Concrete
Structures for Storage of Liquids

IS: 3414 - Code of practice for design and installation of joints in
buildings.

IS: 3550 - Indian Standard Specification for Method of Test for Routine
Control for Water used in Industry

IS: 3558 - Code of Practice for use of Immersion vibrators for
Consolidating Concrete

IS: 3696 - Safety Code for Scaffolding and Ladders

IS: 3812 - Indian Standard Specification for Fly Ash for Use as
Admixture for Concrete

IS: 4014 - Code of practice for steel tubular scaffolding.

IS: 4031 - Indian Standard Specification for Method of Tests for
Hydraulic Cement

IS: 4082 - Indian Standard Specification for Recommendation on
Stacking and Storage of Construction Materials at site

IS: 4090 - Indian Standard Specification for Design of Reinforced
Concrete Arches

IS: 4634 - Indian Standard Specification for Method of Testing
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IS: 4656 -

IS: 4925 -

IS: 4926 -

IS: 4990 -

IS: 4991 -

IS: 4995 -

IS: 4998 -

IS: 5256 -
IS: 5512 -
IS: 5513 -
IS: 5515 -
Apparatus.

IS: 5525 -

IS: 5624 -

IS: 5751 -

IS: 5816 -

IS: 5891 -

IS: 5892 -

Performance of Batch-type Concrete Mixes
Indian Standard Specification for Form Vibrators for Concrete

Indian Standard Specification for Concrete Batching and
Mixing Plant

Indian Standard Specification for Ready Mixed Concrete

Indian Standard Specification for Plywood for Concrete
Shuttering work

Indian Standard Specification for Blast Resistant Design of
structure for Explosion above ground

Indian Standard Specification for Design of Reinforced Part-I
& 11 Reinforced Concrete Bins for the Storage of Granular and
Powdery Materials

Indian Standard Specification for Design of Reinforced
Concrete Chimneys.

Code of practice for sealing joints in concrete lining on canals.

Indian Standard Specification for Flow Table for use in Tests
of Cement and Pozzolanic materials

Indian Standard Specification for vacate Apparatus.

Indian Standard Specification for Compaction Factor
Recommendation for detailing of reinforcement in reinforced
concrete works.

Indian Standard Specification for foundation bolts.

Indian Standard Specification for Precast Concrete Coping
Blocks.

Indian Standard Specification for Method of Test for Splitting
Tensile strength of Concrete Cylinders.

Indian Standard Specification for Hand operated Concrete
Mixers.

Indian Standard Specification for transit mixer and agitators.
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IS: 6452 - Indian Standard Specification for High Alumina Cement for
Structural Use

IS: 6909 - Indian Standard Specification for Super sulphated Cement

IS: 6923 - Indian Standard Specification for Method of Test for
Performance of Screed Board Concrete Vibrators.

IS: 6925 - Indian Standard Specification for Method of Test for
Determination of Water Soluble Chloride in Concrete
Admixtures.

IS: 7242 - Indian Standard Specification for Concrete Spreaders.

IS: 7246 - Indian Standard Specification for Table Vibrators for
Consolidating Concrete.

IS: 7251 - Indian Standard Specification for Concrete Finishers.

IS: 7293 - Safety code for working with construction machinery.

IS: 7320 - Indian Standard Specification for Concrete Slump Test
Apparatus.

IS: 7861 - Indian Standard Specification for Recommended Practice Part-
I1&I1 for Extreme Weather Concreting.

IS: 7969 - Safety Code for Storage and Handling of Building Materials.

IS: 8041 - Indian Standard Specification for Rapid Hardening Portland
cement.

IS: 8112 - Indian Standard Specification for high strength Ordinary
Portland Cement.

IS: 8142 - Indian Standard Specification for Determining Setting time of
concrete by Penetration Resistance.

IS: 8989 - Safety Code for Erection of Concrete Framed Structures.

IS: 9012 - Recommended method for shortcreting.

IS: 9013 - Indian Standard Specification for Method of Making, Curing,

and determining compressive Strength of Accelerated-cured
Concrete Test Specimens.
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IS: 9077 - Code of Practice for Corrosion Protection of Steel

Reinforcement in RB and RCC Construction.
IS: 9103 - Indian Standard Specification for Admixtures for Concrete.
IS: 10262 - Recommended Guidelines for Concrete Mix Design.
IS: 13311 -  Non-destructive testing of concrete.

SP: 34 - Handbook of concrete, reinforcement and detailing.




