Name of work:- MMGSY Year (2025-26), Construction of Minor

Bridge on Dharampur Kosamkuva Road at Ch. 0/0 to
0/20, Ta: Dharampur , Dist..: Valsad.

TECHNICAL
SPECIFICATIONS



TECHNICAL SPECIFICATIONS
1.0 PREAMBLE:-

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

1.2 Site Information:-

1.2.1 The information given here under provided elsewhere is given in good faith by the Employer, but

the Contractor shall satisfy himself regarding all aspects of site conditions and no claim will be

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

2.0 GENERAL REQUIREMENTS:-

The technical specifications in accordance with which the entire work described herein after shall be

constructed and completed by the Contractor shall comprise of the "SPECIFICATION"

2.1 Though "SPECIFICATION" for each item is attached with the tender they are based on following.

(1) "SPECIFICATION FOR ROAD AND BRIDGE WORKS' (Fourth REVISION printed in year 2001)

issued by the Ministry of Road Transport & Highways (MORT & H), Government of India and

Published by the Indian Roads Congress, hereinafter to as MORT & H Specifications.

(2) General Technical Specifications for Roadworks.

(3) General Technical Specifications for Bridge works.

Note:- (2) To (3) are Conventional Specifications Booklets usually attached for (R&B) Works.

2.2 If, a particular clause (which is incorporated in "SPECIFICATION") of specification booklets (1) to

(3) above is Amended / Modified/ Added upon then the Amendment/ Modification/Addition shall

supersede the relevant clause incorporated in " SPECIFICATION"

2.3 In, so far as Amended / Modified / Added Clause may come in conflict or be inconsistent with any

of the provisions of the MORT & H Specifications under reference, the Amended/Modified/ Added

Clause and the additional specifications shall always prevail.

2.4 In the absence of any definite provisions on any particular issue in the aforesaid Specifications,

reference may be made to the latest codes and specifications of IRC and BIS in that order. Where even

these are silent, the construction and completion of the works shall conform to sound engineering

practice as approved by the ' Engineer' and, in case of any dispute arising out of the interpretation of the

above, the decision of the 'Engineer’ shall be final and binding on the Contractor.

The Technical Specifications contained herein shall be read in conjunction with the other Bidding

stipulations.

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

1.1 The General Technical Specifications shall be the "SPECIFICATIONS FOR ROAD AND
BRIDGE WORKS (FIFTH REVISION, April 2013)”, as corrected in the original issued by the
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Ministry of Road Transport & Highway, Government of India and published by the Indian Roads
Congress, New Delhi.

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

During construction of foundation, substructure and superstructure of bridge, tilt or shift occur
due to high flood; contractor / agency has to rectify the same as per IRC requirement at his own
cost.

GENERAL SPECIFICATIONS

The details of reinforcement of RCC work shall be as per the design and instructions of the
Authority and his order will be considered final.

The Contractor shall have to maintain account of steel, cement and other materials that may be

brought by him on site. The account shall be regularly maintained and kept open for inspection
by Authority.

The Contractor shall remain responsible for workmen's compensation if any, when such case
occurs, the Contractor shall arrange for red lamps at night and fencing and pagi and shall be
responsible for any damage of life and lime or property if any happens, during the execution of
work. In case of dispute for unseen or overlooked items, the decision of the Authority shall be
final. The Contractor shall have to give the site clean of all rubbish on completion of work and
hand over the bridge with the final finishing of the work as directed. All the rejected materials
shall be removed from the site within 24 hours by the contractor at risk and cost.

For mixing mortar either for masonry or for plaster or for any other purpose contractor shall have
to prepare a trough of bigger size and mix the mortar in the required proportion. In no case he
shall be allowed to mix the mortar either on the floor or any finished surfaces.

The Contractor shall have to make his arrangement for the water required for the work and shall
pay the water charges as per rules.

If in the interest of the Employer or site conditions it is necessary to change either any site or the
design of the proposed work the Contractor shall carry out the same at his quoted rates, without
charging any extra and he will be paid at the rates quoted by him and no claim for extra charges
made will be entertained.

"Cement and Steel will not be supplied by the Employer. The Contractors have to make their
own arrangements for the procurement of indigenous Portland cement or imported Portland
cement HYSD, TMT bars, Structural Steel, and M.S. Round Bars including coils and Ribbed for
Steel and prestressing strands for the entire work. The contractors shall have to give necessary
test certificates as per relevant I.S Code before using the same in the work".

The Contractor will be fully responsible for compliance with the various provisions under the
Contract Labour Act, 1970 and the Rules framed there.

All defective works are liable to be demolished, rebuilt, and defective materials replaced by the
Contractor at his own cost. In the event of such works being accepted by carrying out repairs etc.
as specified by the Engineer in charge, the cost of repairs will be borne by the Contractor and
will be paid for the works actually carried out by him at reduced rates of the tendered rates, as
may be considered reasonable by the Engineer in charge in the preparation of final or on account
bills.
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Concrete Mix Design:

It is brought to the notice of the Contractor that the concrete design mix for higher grades of
controlled concrete is required for the foundation, substructure, and superstructure of the bridge
and other work. This richer mix is necessary from technical considerations. The Contractor
should, therefore, study all the possibilities of achieving the desired results for the richer mix.
He should collect the course and fine aggregates of the best quality. The cement used for this
type of concrete should be tested periodically and should not be more than 3 months old. The
Contractor may study the possibility of adding the necessary plasticizers and admixtures to
achieve this strength with desired workability and finishes without affecting durability and
damaging the reinforcement and high-tensile steel. The cost for any plasticizer admixtures shall
be borne by the contractor.

Setting out Works

The Contractor shall be responsible for the true and proper setting out of the works and for the
correctness of the position’s levels, dimensions and alignment of all parts of the works and for
the provisions of all necessary instruments and appliances and labour in connection therewith. If
at any time during the progress of works any error shall appear or arise in the positions, levels,
dimensions or alignment of any part of the works, the Contractor on being required to do so by
the Engineer shall at his own expenses rectify such errors to the satisfaction of the Engineer-in-
Charge. The checking of any setting out or of any lines and levels by the Engineer-in-Charge or
his representative shall not in any way relieve the Contractor of his responsibility for correctness
thereof and the Contractor carefully protect, preserve and maintain all benchmarks, site rails,
pegs etc. used in setting out the works. The costs of providing, preserving, protecting and
maintaining the site rails, pegs, benchmark etc. shall be deemed to be included in the rate quoted
for various items in schedule B and no separate payment will be made for the same.

The Contractor shall incorporate into the structure the fixtures for lighting, drainage, road
markers, signals etc. as may be given to him by the Engineer-in Charge, without claiming any
extra cost.

All permanent and temporary works shall conform to the latest specifications of Codes of Indian
Road Congress, Specifications of Road & Bridge works by Ministry of Road Transport and
Highways, IS Standards and code of other relevant codes and prevailing sound Engineering
practices as mentioned in the contract documents or approved by the competent authority as
applicable.



Name of work:- MMGSY Year (2025-26), Construction of Minor Bridge on Dharampur

Item No.1

Kosamkuva Road at Ch. 0/0 to 0/20, Ta: Dharampur , Dist..: Valsad.

ITEM WISE SPECIFICATION

Carry out alignment survey work by total station including marking of center line
of the bridge and various other component structures, taking ground levels and
details of existing structures within 40 m from center line, providing and fixing
necessary reference pillars, establishing benchmarks, establishing foundation
layout on ground, including submission longitudinal section, cross section and
report of survey work in three copies with soft copy in CD to Engineer-in-charge as
directed.

. The contractor shall establish working Benchmarks tied with the Reference Benchmark

in the area soon after taking possession of the site. The reference Benchmark for the area
shall be as indicated in the Contract Documents and the values of the same shall be
obtained by the contractor from the Engineer. The working Benchmark shall be at the
rate of four per km and also at or near all drainage structures, over bridges, and under
passes. The working Benchmarks/levels shall be approved by the Engineer. Checks must
be made on these Benchmarks once every month and adjustments, if any, got agreed with
the Engineer and recorded. An up-to-date record of all Benchmarks including approved
adjustments, if any, shall be maintained by the contractor and also a copy supplied to the
Engineer for his record.

. The lines and levels of formation, side slopes, drainage works, carriageways and

shoulders shall be carefully set out and frequently checked, care being taken to ensure
that correct gradient and cross sections are obtained everywhere.

. The center line of the bridge & various other component structure shall be marked on

field accurately by the contractor and the same shall be got approved from the Engineer
before execution. The Engineer will provide the contractor with the data necessary for
setting out of the center line of the structure. Lining out and leveling work required for
bridge construction shall be carried out using Precision automatic level and Theodolite.

. In order to facilitate the setting out of the works, the center line of the carriageway or

highway must be accurately established by the contractor and approved by the Engineer.
It must then be accurately referenced in a manner satisfactory to the Engineer, every 50
m intervals in plain and rolling terrains and 20 m intervals in hilly terrain and in all curves,
points as directed by the Engineer, with marker pegs and chainage boards set in or near
the fence line, and a schedule of reference dimensions shall be prepared and supplied by
the contractor to the Engineer. These markers shall be maintained until the works reach
finished formation level and are accepted by the Engineer.

. On construction reaching the formation level stage, the center line shall again be set out

by the contractor and when approved by the Engineer, shall be accurately referenced in a
manner satisfactory to the Engineer by marker pegs set at the outer limits of the formation.

. No reference peg or marker shall be moved or withdrawn without the approval of the

Engineer and no earthwork or structural work shall be commenced until the center line
has been referenced.

. The contractor will be the sole responsible party for safeguarding all survey monuments,

benchmarks, beacons, etc. The Engineer will provide the contractor with the data
necessary for setting out of the center line. All dimensions and levels shown on the



Item No.2

Item No.3

drawing or mentioned in documents forming part of or issued under the contract shall be
verified by the contractor on the site and he shall immediately inform the Engineer of any
apparent errors or discrepancies in such dimensions or levels. The contractor shall, in
connection with the setting out of the center line, survey the terrain along the road and
shall submit to the Engineer for his approval, a profile along the road center line and cross
— sections at intervals as required by the Engineer.

. After obtaining approval of the Engineer, work on earthwork can commence and the

profile and cross-sections shall form the basis for measurements and payment. The
contractor shall be responsible for ensuring that all the basic traverse points are in place
at the commencement of the contract and if any are missing, or appear to have been
disturbed, the contractor shall make arrangements to re-establish these points. A "Survey
File" containing the necessary data will be made available for this purpose.

. Precision automatic levels, having a standard deviation of +2 mm per Km, and fitted with

micrometer attachment shall be used for all double run leveling work. Setting out of the
road alignment and measurement of angles shall be done by using theodolite with a
traversing target, having an accuracy of one second. Measurement of distances shall be
done preferably using precision instruments like Distomat.

10.The rate for this item of work shall be for the complete job and shall be paid at the lump

sum rate tendered for the work on completion of the entire work.

Providing flood gauge marks on substructure as per design including painting
complete.

The width of the flood gauge shall be 60 cm. and will have a canary yellow background
colour. The flood gauge marking will be 10 cm. thick strips of alternative black and white
colour. The width of the strip shall be as under: -

(a) Atevery 10 cm..15cm. width

(b) Atevery 1/2m. 25 cm. width in black

(c) Atevery meter 35 cm. width in white
The lettering shall be black colour and 10 cm. height. The lettering shall show every
meter and 1/2 m. level. The lettering shall show levels based on either GST B.M. or
Arbitrary B.M. as furnished by the Engineer-in-charge.

. All the painting work shall be done in 3 coats. The paint shall be of approved make.

The measurement for payment shall be on a running meter basis measured vertically in
height.

The unit rate includes the cost of materials, labour, painting, equipment if any to complete
the work.

Providing and fixing marble slab including engraving letters / numbers, painting
complete.

. Marble plate shall be white and of approved quality and shall be of size as mentioned in

the item. Lettering shall be done by V-shape engraving and shall be filled with black paint
of approved quality; lettering shall be done as directed by the Engineer-in-charge. The
Marble plate shall be fixed in neat cement at a place as directed by the Engineer-in-
charge. Cement shall confirm to relevant IS Specification.

. Measurement shall be per number of marble plate fixed.
. Unit rates include the cost of all material labour and tools to complete the work.



Item No.4

Item No.5

Item No.6

Providing and filling sand behind abutments and between returns in layers as
directed.

. The sand to be used for filling shall be coarse, granular, clean, free from dust and

deleterious matters obtained from a source as approved by the Engineer-in charge. Sand
between returns shall be confirmed to I.S.: 383.

. The space between returns and behind abutment shall be filled with sand under in suitable

layers not exceeding 30 cm. at a time and each layer well compacted to maximum density
up to the level as per detailed drawing or as directed by the Engineer-in-charge.

. Mode of measurement shall be the total cubical content (in Cum) of the area covered by

sand filling.

. Unit rate includes the cost of material, labour and tools and plant to complete the work.

Providing masonry steps with cement pointing on approaches on both ends as
directed.

. Stones subject to mark deterioration will not be accepted. The stone shall be sound, hard,

durable, and fairly regular in shape and its thickness in any one direction shall not be less
than 15 cm.

. Before laying the stones, the slope of embankment shall be trimmed to the required

profile put up by means of line and pages to receive the steps and kerb on it. Depression
shall be filled and thoroughly compacted. The width of the tread shall be 30cm. (clear)
and shall extend further 15 cm below next tread, thickness of the stonework of the tread
shall depend upon the slop of the embankment as under.

(a) Slope 1 to 2 15 cm.

(b) Slope 1 to 3 10 cm.
The thickness of the stones work shall be uniform throughout and shall not be less than
the height of the riser depending upon the slope of the embankment as stated above.
There shall not be more than 3 stones in the total 45 cm. width of the tread.

. Kerb of 15cm. width& 25cm. depth, flush with the embankment slope line shall be

provided to prevent spilling of earth on the steps. The width of the steps between the
kerbs shall be 90cms. Unevenness and voids shall be filled with quarry spalls and
exposed faces of the tread riser and kerb of the stones work shall be cement pointed in
proportion as specified so that they are stable and remain in line and level. For cement
pointing relevant specifications of that item shall apply.

. The unit rate on a number basis includes the cost of material, labour and tools, including

cement pointing to complete the work.

Excavation for foundation in sand, gravel, clay soft soils and murrum etc. including
shoring strutting dewatering as necessary and disposing of the excavated stuff as
directed. (A) Depth up to 3.0 M & lead up to 100 m.

Excavation for structures shall consist of the removal of the construction of foundations
for culverts retaining wall cut of walls pipe culverts and other similar structures in
accordance with the requirements of these specifications and the lines and dimensions on
the drawing or as indicated by the Engineer-in-charge The work shall include all
necessary sheeting shorting bracing draining a pumping and the foundations trimming
bottoms of excavations backfilling and clearing up the site and the disposal of all surplus
material.



10.

1.

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

Excavation shall be taken to the width of the lowest step of the footing. The contractor at
his own expense should put up necessary shoring, strutting and planking or cut slopes to
a safer angle or both with due regard to the safety of persons and works and to the
satisfaction of the Engineer-in-charge.

The depth to which the excavation is to be carried out shall be as shown in the drawings
unless the type of material uncounted is such as to require changes in which case the
depth shall be as ordered by the Engineer -in-charge.

. Where water is met with in excavation due to stream flow seepage springs rain or other

reasons the contractor shall take adequate measures such as bailing pumping constructing
diversion channels drainage channels and other necessary work to keep the foundation
trenches dry when so required and to protect green concrete/masonry against damage by
erosion or sudden rising of water level The method to be accepted in this regard and other
details there of shall be left to the choice of the contractor but subject to approval of the
Engineer-in-charge Approval of the Engineer-in-charge shall however not relieve the
contractor of the responsibility for the adequacy of dewatering and protection
arrangements and for the quality and safety of the work.
Pumping from the interior of any foundation enclosures shall be done in such a manner
as to preclude the possibility of the movement of water through any fresh concrete No
pumping shall be permitted during the placing of concrete or for any period of at least 24
hours it is done from a suitable sump separated from the concrete work by a watertight
wall or other similar means.
The bottom of the foundation shall be leveled both longitudinally and transversely and
transversely or stepped as directed by the Engineer-in-charge. Before footing is laid the
surface shall be slightly watered and rammed In the event of excavation having been
made deeper than that shown on the drawings or otherwise ordered by the Engineer-in-
charge the extra depth shall be made up with concrete or masonry of the foundation grade
at the cost of the contractor Ordinary filling shall not be used for the purpose of bringing
the foundation to level If there are any slips or blows in the excavation these shall be
removed by the contractor at his own cost.

Near towns villages and all frequented places trenches and foundation pits shall be
securely fenced provided with proper caution signs and marked with red lights at night
to avoid accidents. The contractor shall be required to take adequate protective measures
to see that the excavation operations do not affect or damage adjoining structures.
Backfilling shall be done with approved material after concrete or masonry is fully set
and carried out in such a way as not to cause underthrust on any part of the structure. All
space between foundation masonry or concrete and the sides of the excavation shall be
refilled to the original surface. Make an allowance for settlement in 250mm loose layers
Which shall be watered and compacted.

All the excavated materials shall be the property of the Government Where the excavated

material is directed to be used in the construction of the embankment. It should be directly
deposited at the required locations.
All useful materials not intended for use in the bank shall be stacked neatly on
Government land as directed by the Engineer-in-charge within 50 meters lead Unsuitable
and surplus materials not intended for use in any part of the road shall be disposed of as
directed by the Engineer-in-charge.



Item No.7

Item No.8

12.

13.

14.

Excavation for structures shall be measured in cubic meters for each class of material en-
countered limited to the dimensions shown on the drawings or as directed by the
Engineer-in-charge Excavation over increased in executing the work and shall not be
measured and paid for separately.
The contract unit rate for the items of excavation for structures shall be paid in full for
carrying out the required operations including.
1. Setting out
2. Construction of necessary shoring and bracing and their subsequent removal.
3. Removal of all log stumps, grubs and other deleterious matter and obstructions
for placing the foundations including trimming of bottoms of excavations.
4. Foundation sealing, dewatering including pumping.
. Backfilling clearing up the site and disposal of all surplus material within all lifts
and leads up to 100 meters.
6. All labour, materials, tools, equipment, safeguards, and incidentals necessary to
complete the work to the specification.
Excavation shall be in hard murrum such as stiff hard soil such as stiff heavy shale or

i

compact murrum requiring grafting tool or pick or both and shovel Closely applied and
gravel and rubble stone having maximum diameter in any one direction between 75 and
300 mm and soft conglomerate. The classification of excavation shall be decided by the
Engineer-in-charge and his decision shall be final and binding on the Contractor.

Excavation in Large Boulders and soft to medium rock by wedging including
Shoring and Strutting and dewatering as necessary and disposing of the excavated
stuff as directed.

The work of Excavation for foundation in hard murrum and boulders and very
stiff or sticky, clays and other similar strata including shoring, strutting dewatering as
necessary and disposing of the excavated stuff as directed. shall be executed as per
relevant specifications of Item No. 6 of this contract.

Excavation in Hard Rock by Dry-Wet blasting and chiselling including dewatering
preparing foundation base by Proper benching and stepping and disposing of the
Excavated stuff as directed. (A) Blasting Prohibited.

1to 11. Para 1 to 13 of the item of excavation for foundation in all sorts of soil shall apply.

14.

15.

16.

17.

Excavation shall be in any rock or boulders having a diameter in any one direction of
more than 300 mm. for which the use of mechanical plant or blasting is required. The
classification of excavation shall be decided by the Engineer-in-charge and his decision
shall be final and binding on the contractor. Merely the use of explosive in. excavation
will not be considered as a reason for higher classification unless blasting is clearly
necessary in the opinion of the Engineer-in-charge.

Where blasting is prohibited for any reason, excavation shall be carried out by chiseling.
wedding or any other approved method.

Blasting shall be carried out only with the written permission of the Engineer-in-charge.
All the statutory laws, regulations, rules etc. pertaining to the acquisition, transport,
storage, handling and use of explosive shall be strictly followed.

The contractor may adopt any method or methods of blasting consistent with the safety
and job requirements, after approval from the Engineer-in-charge.



18.

20.

20.

21.

22.

23.

24.

25.

The magazine for the storage of explosives should be built to the design and
specifications of the Explosives Department concerned and located at the approved site.
No unauthorized person shall be admitted into the magazine which when not used shall
be kept securely locked. No matches or inflammable -materials shall be allowed in the
magazine. The magazine should have an effective lightening conductor. The following
shall be hung in the lobby of the magazine.

(a) A copy of the relevant rules regarding safe storage both in English and in the

language with which the workers concerned are familiar.

(b) A statement of up-to-date stock in the' magazine.

(c) A certificate showing the last date ‘Of testing of the lightening conductor.

(d) A notice that smoking is strictly prohibited.
In addition to these, the contractor shall also observe -the following instructions and any
further additional instructions which may be given, by the Engineer-in-charge and shall
be responsible for damage to property and any accident which may occur to-workmen
or4he public on account of any operations connected with the storage handling of use of
explosive and blasting. The Engineer-in-charge shall frequently check the contractor's
compliance with these precautions.
All the materials, tools and equipment Used for-basting operations shall be approved
type. The Engineer-in-charge may specify the typos of explosive to be allowed in special
cases. The fuse to be used in wet locations shall be sufficiently Water-resistant as to be
unaffected when immersed in water for 30 minutes. The rate of burning of the fuse shall
be uniform and known to permit such a safe length being cut as will permit sufficient
time to time firer tom reach to place of safety before explosion takes place. Detonators
should be capable of giving electives blasting of the explosives. The blasting powder,
explosive detonators, fuses, etc., shall be fresh and not damaged due to damp, moisture
or any other cause, they shall be inspected totally and removed immediately, if found
unsuitable.
The blasting operation shall remain in charge of competent and experienced supervisory
staff and workers who are thoroughly acquainted with the details of handling explosives
and blasting operations.
The blasting shall be carried out during fixed hours of the day, preferably during the mid-
day luncheon hour or at the closing of the work as requested in writing by the Engineer-
in-charge. The hours shall be made known to the people in the vicinity. All the charges
shall be prepared by the man in charge only.
Red danger flags - shall be displayed permanently in all directions during the blasting
operations,- People, except those who light the fuse, shall be prohibited from entering
this area. The flags shall be planted 200 meters from the blasting site in all directions
and all persons including- workmen shall be excluded from the flagged area at least 10
minutes before the firing. a warning whistle being sounded for the purpose.
The charge holes shall be drilled in suitable places. to required depths. Blasting should
be as light as possible consistent with thorough breakage of the materials necessary for
economic loading and hauling. Any method of blasting which leads to over-shooting
shall be discontinued.
When blasting is done with powder, the fuse cut to the required length shall be inserted
into the hole and the powder dropped in. The powder shall be gently tamped with copper
rods with rounded ends. The explosive powder shall then be covered with tamping
materials which shall be tamped light but firmly.



26. When blasting is done with dynamite and other high explosives, dynamite cartridges shall

27.

28

29.

30.

31.

be prepared by inserting the square cut end of a fuse into the detonator and finishing it
with nippers at the open end, the detonator gently pushed into the primer leaving 1/3rd
of copper tube exposed outside. The paper of the catddge shall then be closed up and
securely bound with wire, or twine. The primer shall be housed into the explosive. Bore
holes shall be of such size that the catridhe can easily go down. The holes shall be cleared
of all debris and explosive inserted. The space of about 20 cm. above the charge shall
then be gently filled with dry clay, passed home & the rest of the tamping formed of any
convenient materials gently packed with a wooden rammer.

At a time, not more than 10 such charges will be prepared and fired. The Man in charge
shall blow a whistle in a recognized manner or cautioning the. People, All the people
shall then be required to Move to safe distance. The charge shall be lighted by the man
in charge only. the man in charge shall count the number of explosions. He shall satisfy
himself that all the charges have been exploded before allowing the Workmen to go back
to the work site.

. In case of a misfire, the following procedure shall be observed.

(1) Sufficient time shall be allowed to account for the delayed blast. The man in charge
shall inspect all the charges and determine the missed charges.

(2) Ifitis blasting powder charge it shall be completely flooded with water. A new hole
shall be drilled at about 45 cm. from the old hole and fired. This should be repeated
till the old charge is blasted.,

(3) In case of charges of gelatin, dynamite etc., the man in charge shall gently remove the
tamping and the primer with the detonator. A fresh detonator and primer shall then
be used to blast the charge.

Alternatively, the hole may be cleared of 30 cm. of tamping and the direction then

ascertained by placing a stick in the hold. Another hole may then be drilled IS cm. away

and parallel to it. This hole shall be charged and fired when the misfired hole should
explode at the same time. The man in charge shall at once report to the contractors

Officer and Engineer-in-charge all cases of misfire, the cause of the same and what steps

were taken in connection therewith.

If a misfire has been found to be due to defective. catenator or dynamite, the whole

quantity in the box from which defective article was taken must, be sent to the authority

directed by the Engineer-in-charge for inspection to ascertain whether all the remaining
materials in the box they also defective.

A careful and day-to-day account of the explosive shall be maintained by the contractor

in an approved manner in a register which shall be open to inspection by the Engineer-

in-charge. at all times.

Excavation shall be measured after removal of over burden by taking cross-sections at

suitable intervals in the original position before the work starts and after its completion

and computing the volumes in cubic meters by method of average and areas. Where it is
not feasible to compute volumes by this method because of erratic location of isolated
deposits; the volumes shall be computed by other accepted methods. At the option of the

Engineer-in-charge, the contractor shall leave in-depth indicators during excavations of

such shape and size, and in ‘such positions as directed so as to indicate the original ground

level as accurately as possible. The contractor shall see that these remain intact till the
final measurements are taken. Where cross-sectional measurements, could not be taken
due to irregular configuration, or where the rock it admixed with other classes of



Item No.9

material§, the volumes shall be computed on the basis of stacks of excavated rubble after
making 40 per cent deduction there from.

Providing and casting Levelling Coarse in situ Ordinary cement concrete M-15 for
R.C.C. Raft and cut-off walls including necessary shuttering laying, vibrating,
ramming and curing complete.

Ordinary cement concrete of a specified Grade shall be carried out in accordance with
the following specifications.

. In case of ordinary concrete, mix is not required to be designed by preliminary tests and

proportions of cement, fine aggregates and coarse aggregates are specified by volume as
given in table below for different grades of concrete designated as ordinary M. 100, M.
150, M.200 and M.250.

In the designation of a concrete mix, the letter "M" refers to the mix and the number the
specified 28 days works cube compressive strength of that mix on 150 mm. cubes
expressed in kg/cm?2.

The ordinary concrete mix shall generally be specified by volume. For cement which
normally comes in bags and is used by weight, volume shall be worked out taking 50 kg.
of cement as 0.035 cubic meters in volume. While measuring aggregate by volume,
shaking, ramming or hammering shall not be done. The proportioning of sand shall be as
per its dry volume. In case it is dumped, allowance for "bulking" shall be made as per IS:
2386 (Part-IlI).

. Ingredients required for ordinary concrete containing one 50 Kg. bag of cement of

different proportions of mix shall be as given in Table below.
TABLE

Total Quantity of dry

aggregates by volume per

Grade of | Mix By | 50 Kg. of cement, to be

Concrete | Volume |taken as sum of the

individual volumes of fine

Quantity
Proportion of of water
fine aggregate to | per 50 kg.
coarse aggregate | of cement

and coarse aggregates max fmax.
(1 Cubic meter = 1000 liters)

Ordinary | Liters Liters
M.100 1:3:6 300 General 1:2 for 34
M.150 1:2:4 220 fine aggregate to 3

1123 T coarse aggregate 30
M.200 T by volume but
subject to an
M250 | 1:12 100 upper limit of 27

1:1. % & a lower
limit of 1:3

NOTE- The proportions of the aggregates shall be adjusted from upper limit to lower

limit progressively as the grading of the fine aggregates becomes finer & the
maximum size of coarse aggregate becomes larger.

Example- For an average grading of fine aggregate (that is Zone II of IS : 383-1963) the

proportions shall be 1: 11/2, 1:2 and 1:3 for maximum size of aggregates 10
mm, 20 mm. and 40 mm. respectively (after carrying out sieve analysis).



Note-2 A mix leaner than M.100 (1:3:6) may be used for non- structural parts, if

10.

provided in the contract. In such cases, grading of aggregates shall be by volume.
Other requirements for mixing, placing & curing shall be the same.
The following shall be the maximum nominal size of course aggregate for the different
items of work:

Maximum nominal size of

Item of construction
Coarse aggregate

R.C.C. well curb. R.C.C. well staining and

R.C.C. Piles 40 mm
R.C.C. well staining 63 mm
Well cap or pile cap; solid type piers,

abutment and wing-walls, and their pier 40 mm
caps

R.C.C. works in cross girders deck slab,

wearing coats, kerb, light posts, blast walls, 20 mm

approach slab etc. and hollow type piers,
abutments, wing-walls and their pier caps
R.C.C. bearings 20 mm.

As specified on the drawing or as
For any other item of construction not | desired by the Engineer-In-charge
covered by items (i) to (v) in case it is not specified on
drawing.

For heavily reinforced concrete members as in the case of ribs of main beams nominal
maximum size of aggregate shall usually be restricted to 5 mm. less than the minimum
lateral clear distance between the main bars or 5 mm. less than the minimum cover to the
reinforcement, whichever is the smaller.

Fine aggregate shall be clean, hard, coarse sand. It shall be free from dust and other
substances. The sand is approved by the Engineer-in-charge.

All materials shall be stored to prevent their deterioration or intrusion 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-in-charge shall not be used in the works.
Cement shall be stored above the ground level in perfectly dry and watertight sheds.
Wherever bulk storage containers are used, their capacity should be sufficient to cater to
the requirements at the site and should be cleaned at least once every 3 to 4 months. The
aggregate shall be stored in such a way as to prevent the admixture of foreign materials.
Different sizes of fine or coarse aggregate shall be stored in separate stockpiles
sufficiently away from each other to prevent intermixing the materials.

The water for mixing shall be potable water to the satisfaction of the Engineer-in-charge.
The quantity of water shall be just sufficient to produce a dense concrete of required
workability for the job.

For all work concrete shall be mixed in a mechanical mixer which along with other
accessories shall be kept in first-class working conditions and so maintained throughout
the construction. Mixing shall continue till materials are uniformly distributed and
uniform colour of the entire mass is obtained and each individual particle of the coarse
aggregate shows the complete coating of mortar containing its proportionate amount of
cement. In no case shall the mixing be done for less than 2 minutes after all ingredients
have been put into the mixer.



11.

12.

13.

14.

15.

When hand mixing is permitted by the Engineer-in-charge for small jobs or for certain
other reasons. It shall be done smooth watertight platform large enough to allow efficient
turning over of the ingredients of concrete before and after adding water. Mixing platform
shall be so arranged that no foreign material shall get mixed with concrete nor does the
mixing water flow out. Cement in required number of bags shall be placed in a uniform
layer on top of the measured quantity of fine and coarse aggregate, which shall also be
spread in a layer of uniform thickness on the mixing platform. Dry coarse and fine
aggregate and cement shall then be mixed thoroughly by turning over to get a mixture of
uniform colour. Enough water shall then be added gradually through a rose can and the
mass turned over till a mix of required consistency is obtained. In hand mixing quantity
of cement shall be increased by 10 per cent above that specified.

Mixers which have been out of use for more than 30 minutes shall be thoroughly cleaned
before putting in a new batch. Unless otherwise agreed to be the Engineer-in-charge, the
first batch of concrete from the mixer shall contain only two thirds of normal quantity of
coarse aggregate. Mixing plants shall be thoroughly cleaned before changing from one
type of cement to another.

The method of transporting and placing concrete shall be approved by the Engineering-
in-charge. Concrete shall be so transported and placed that no contamination,
segregation, or loss of its constituent material takes places. All forms of work and
reinforcement contained in it shall be cleaned and made free from standing water, dust,
snow, or ice immediately before placing of concrete. No concrete shall be placed in any
part of the structure until the approval of the Engineer-in-charge has been obtained.

If concrete is not started within 24 hours of the approval being given, it shall have to be
obtained again from the Engineer-in-charge. Concreting being given, it shall proceed
continuously over the area between construction joints. Fresh concrete shall not be placed
against concrete which has been in position for more than 30 minutes unless a proper
construction joint is formed. Concrete shall be compacted in its final position within 30
minutes of its discharge from the mixer unless carried in properly design agitators,
operating continuously, when this time shall be within 2 hours of the addition of cement
to the mix and within 30 minutes of its discharge from the agitator. Except where
otherwise agreed to be the Engineer-in-charge, concrete snail be deposited in horizontal
layers to a compacted depth of not more than 0.45 meter when internal vibrators are used
and not exceeding 0.30 meter in all other cases.

Unless otherwise agreed to by the Engineer-in-charge concrete shall not be dropped into
place from a height exceeding 2 meters. When trucking or chutes are used, they shall be
kept clean and used in such a way as to avoid segregation. When concreting has to be
resumed on a surface which has hardened, it shall be roughened, swept, clean, thoroughly
wet and covered with a 13 mm. thick layer of mortar composed of cement and sand in
the same ratio as in the concrete mix itself. This 13 mm. layer of mortar shall be freshly
mixed and placed immediately before placing new concrete. Where concrete has not fully
hardened, all laitance shall be removed by scrubbing the well surface with wire or bristle
brushes, care being taken to avoid dislodgement of any particles of coarse aggregate. The
surface shall then be thoroughly wet, all free water removed and then coated with neat
cement grout. The first layer of concrete to be placed on this surface shall not exceed 150
mm. in thickness and shall be well rammed against old work, particular attention being
given to corners and close spots.
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18.

19.

20.

21.

All concrete shall be compacted to produce a dense homogeneous mass with the
assistance of vibrators, unless otherwise permitted by the Engineer-in-charge for
exceptional cases, such as concreting under water, where vibrators cannot be used.
Sufficient vibrators in serviceable condition shall be kept at site so that spare equipment
is always available in the event of break downs.
Immediately after compaction, concrete shall be protected against harmful effects of
weather, including rain, running water, shocks, vibration, traffic, rapid temperature
changes, frost and driving out process. It shall be covered with wet sacking, hessian or
other similar absorbent material approved by the Engineer-in-charge soon after the initial
set and shall be kept continuously wet for a period of not less than 14 days from the date
of placement. Masonry work over the foundation concrete may be started after 48 hours
of its laying but the curing of concrete shall be continued for a minimum period of 14
days.
From work shall include all temporary or permanent forms required for forming the
concrete, together with all temporary construction required for their support. From work
should, however, be divided into the following two distinct categories :-

(1) Shuttering i.e., form work required for forming the concrete.

(2) Scaffolding i.e., formwork required for supporting shuttering.
Forms for shuttering shall be constructed only in metal suitably lined. Forms for
scaffolding shall be constructed of metal or timber. Both shuttering and scaffolding shall
be, or substantial-rigid construction and shuttering shall be true to shape, and dimensions
shown on the drawings. All bolts and rivets shall be counter-sunk and well ground to
provide a smooth, plane surface.
Forms shall be mortar-tight and shall be made sufficiently rigid by the use of ties and
bracings to prevent any displacement or sagging between supports, they shall be strong
enough to withstand all pressure, ramming and vibration, without deflection from the
prescribed lines occurring during and after placing the concrete. Screw jacks or hard
wood wedges where required shall be provided to make up any settlement in the
formwork either before or during the placing of concrete. Suitable comber shall be
provided in horizontal members of structure, especially in long spans to counteract the
effects of any fixed as to provide for such camber. Forms shall be so constructed as to be
removable in sections in the desired sequence, without damaging the surface of concrete
or disturbing other sections. Unless otherwise specified or directed, chambers or fillets
of sizes 25 mm x 25 mm shall be provided at all angles of formwork to avoid sharp
corners.
The inside surfaces of shuttering shall, except in the case of permanent form work or
where otherwise agreed by the Engineer-in- charge, be coated with approved material to
prevent adhesion of concrete to the form work. Release agents shall be applied strictly in
accordance with the manufacturer's instructions and shall not be allowed to come into
contact with any reinforcement or pre-stressing tendons and anchorages. Different
release agents should not be used in form work for concrete which will be visible in the
finished works.
Special measures shall be taken to ensure that the form work does not hinder the
shrinkage of concrete because without these cracking could occur before the from work
is removed. Wherever applicable arrangements must be made to ensure that the form
work does not restrain the shortening and hogging of the beams or slabs during tension
of the tendons. The form work should take due account of the calculated amount of
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23.

24.

positive or negative chamber so as to ensure the correct final shape of the structures
having regard to the deformation of a false work, scaffolding or propping and the
instantaneous or deferred deformation due to various causes affecting prestressed
structures. Where there are re-entrant angles in the concrete sections, the form work
should be removed at those sections as soon as possible after the concrete has set in order
to avoid cracking due to shrinkage of concrete. Formwork should be tight enough to
prevent any appreciable loss of cement during vibrations, suitable tolerances should be
provided in their harm work. Immediately before concrete all forms should be thoroughly
cleaned. Contractor shall give the Engineer-in-charge due notice before placing any con-
crete in the forms to permit him to inspect and accept the false work and forms as to their
strength alignment and general fitness, but such inspection shall not relieve the contractor
of his responsibility for safety of men, machinery, materials and for results obtained.
The Engineer-in-charge shall be informed in advance be the contractor of his intention
to strike any formwork. While fixing the time for removal of formwork, due
consideration shall be given to local conditions, character of the structure, the weather
and other conditions that influence the setting of concrete and of the materials used in the
.mix. Where field operations are controlled by strength tests of concrete, .the removal of
the load-supporting or soffit forms may commence when concrete has attained strength
equal to at least twice the stress to which the concrete will be subjected at the time of
striking props including the effect of any further addition of loads. When field operations
are not controlled by strength tests of concrete the vertical forms of beams, columns and
'walls’ may be removed after 2 days. The props of slabs and beams may be removed after
14 and 21 days respectively. All formworks shall be removed without causing any
damage to the concrete. Centering shall be gradually and uniformly lowered in such a
manner as to permit the concrete to take stresses due to its own weight uniformly and
gradually. Where internal metal ties are permitted, they or their removable parts shall be
extracted without causing any damage to the concrete and remaining holes filled with
mortar. No permanently embedded metal part shall have less than 25 mm. cover to the
finished concrete surface. Where it is intended to refuse the formwork, it should be
cleaned and made good to the satisfaction of the Engineer-in-charge.

Immediately after the removal of forms, all exposed bars or bolts passing through the
Cement concrete member and used for shuttering, or any other purpose shall be cut inside
the cement concrete member to a depth of at least 25 mm. below the surface of the
concrete and the resulting holes be filled by cement mortar. All fins caused by form
joints, all cavities. produced by the removal of form ties and all other holes and
depressions, honeycomb spots, broken edges or corners and other defects, shall be
thoroughly cleaned, saturated with water and carefully p9inted and rendered true with
mortar of cement and fine aggregate mixed in the proportions used in .the grade of
concrete that is being finished and of as dry as consistency as is possible to use.
Considerable pressure shall be applied in filling and pointing to ensure thorough filling
in all voids. Surfaces which have been pointed shall be kept moist for a period of twenty-
four hours. If rock pockets/honeycombs, in the opinion of the Engineer-in-charge are of
such an extent or character as to affect the strength of the structure materially or to
endanger the life of the steel reinforcement, he nay declares the concrete defective and
require the removal and replacement of the portions of the structure affected.

In the case of reinforced concrete workability shell be such that that concrete surround
and properly grips all reinforcement. The degree of consistency, which shall depend upon



the nature of work and methods of vibration of concrete, shall be determined by regular
slump tests. The following slump shall be adopted for different types of work.

Type of Work Slumps 'Where vibrator | Slump where vibrator is
is used not used
Mass concrete in RCC 10 mm to
(1) | foundations, footings and 80 mm
. 25 mm
retaining walls
(ii) Beams, slabs and columns 25 mm to 100 mm to
simply reinforced. 40 mm 120 mm
..._ | Thin RCC section or section 40 mm to 125 mm to
(i) with congested steel 50 mm 150 mm
25. Works strength tests shall be made in accordance with IS: 516. Each test shall be

26.

27.

28.

29.

30

conducted on ten specimens, five of which shall be tested on seven days and the
remaining five at 28 days. The samples of concrete shall be taken each day of concrete
and cubes shall be made at the rate of 01.18 for every 5 cubic meters of concrete or a part
thereof. However, if concrete done in a day is less than 15 cubic meters the minimum
number of cubes can be reduced to 6 with the specific permission of the Engineer-in-
charge. Similar works tests shall be carried out whenever the quality and grading of
materials are charged irrespective of the quantity, of concrete pride. The number of
specimens may be suitably increased as deemed necessary by the Engineer-in-charge
when the procedure of tests given above reveals a poor quality of concrete and in other
special cases.

The average strength of the group at cubes cast for each day shall not be less than the
specified works cube-strength; 20 percent of the cubes cast for each day may have values
less than the specified strength, provided the lowest value is not less than 85 percent of
the specified strength.

R.C.C. Work shall have exposed concrete surface. Centering design and its erection shall
be approved by the Engineer-in-charge. One carpenter with a helper will invariably be
kept present throughout the period of concrete. Movement of labour and other people
shall be totally prohibited over reinforcement laid in position for access to different parts,
suitable mobile platforms shall be provided so that steel reinforcement in position is not
disturbed. For ensuring proper cover, mortar blocks of suitable size shall be cast 'and tied
to the reinforcement. Timber, kapchi or metal pieces shall not be used for this purpose.
Concreting of important structural members shall always be done in the presence and
under the supervision of depart metal person not below the rank of Astt. Engineer/Addi-
Astt. Engineer Overseer or as instructed by the Engineer-in-charge. After removal of
form work checks that concrete produced is of good quality. Plastering shall not be
allowed to the expressed faces of concrete.

In reinforced concrete the volume occupied by reinforcement shall not be deducted. The
slab shall be measured as running continuously through and the beam as the portion
below the slab.

All necessary labour, materials, equipment, etc., for sampling, preparing test cubes,
curing etc., shall be provided by the Contractor. Testing of the materials and concrete
may be arranged by the Engineer-in-charge in an approved laboratory at the cost or the
contractor.

. The payment will be made on Cum basis of the finished walk.
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Item No.10

Item No.11

1701.

. The unit rate for concrete shall include the cost of all materials, labour, tools and plan

required for mixing, placing in position, vibrating and compacting finishing as
directions of the Engineer-in-charge, curing and all other incidental expenses for
producing concrete of specified strength to complete the structure or its components
as shown on the drawings and according to these specifications. The rate shall also
include the cost of making/fixing and removing of all centers and forms required for
the work.

Providing and fixing FE550D dowel bars of minimum 32 mm diameter for
anchoring by drilling holes in foundation strata including necessary bending,
hooking of dowel bars and grouting the holes complete as per detailed drawing and
as directed.

. This item provides necessary FE550D bars of 32 mm. dia. for anchoring in foundations

strata as per detailed drawings and as directed by the Engineer-in-charge. For this
purpose, 100 mm. holes shall be kept in foundation at regular intervals as shown in
drawing or as directed by the Engineer-in-charge. The item includes the cost of steel bar,
transporting the bars to the site of work, handling, cutting, bending, hooking, and placing
the same in position as required as per drawing. The grout holes shall be not less than
100 mm. dia. The anchorage length of bars shall not be less than 60 times dis. of bar.
Grouting of grout hole shall be of 1:2 proportion (1 part of cement, 2 parts of sand) and
shall be done under pressure as directed. These dowels bars shall be inserted through
holes and shall be projected and embedded in foundation concrete. Grout holes shall not
be less than 1 Mt. in depth. In case, no dowel bars are ultimately decided to be provided
in the holes kept for the purpose, the same shall be filled with concrete of the same
proportion as of foundation concrete at the cost of the contractor.

The dowel bar fixed in position shall be measured by running meter.

Unit rate includes cost of material, labour, tools, and plant and grouting the holes to

complete the work.

Providing and casting in-situ controlled cement concrete of M30 grade for RCC
work for Raft and cut-off wall including dewatering, scaffolding/centring,
shuttering, mixing, placing in position, consolidating with mechanical vibrators,
curing, de shuttering carefully, making good the damages, fixing embedment,
inserts, pockets, wherever necessary as per specification and drawing..

The work shall consist of furnishing and placing structural concrete and incidental

construction in accordance with these specifications and in conformity with the lines,
grades and dimensions, as shown -on the drawings or as directed by the Engineer.

1702. Materials

All materials shall conform to Section 1000 of MORT&H Specifications.

1703 Grades of Concrete

The grades of concrete shall be designated by the characteristic strength as given in Table
1700-1, where the characteristic strength is defined as the strength of concrete below
which not more than 5 per cent of the test results are expected to fall.



TABLE 1700-1.

Grade Designation Specified characteristic Compressive strength
of 150 mm cubes at 28 days, In MPa
M 15 15
M 20 20
M 25 25
M 30 30
M 35 35
M 40 40
M 45 45
M 50 50
M 55 55

1704. Proportioning of Concrete
Prior to the start of construction, the Contractor shall design the mix in case and
submit to the Engineer for approval the proportions of materials, including admixtures to
be used. Water-reducing admixtures (including plasticizers or super-plasticizers) may be
used at the Contractor’s option, subject to the approval of the Engineer. Other types of
admixtures shall be prohibited, unless specifically permitted by the Engineer.

1704.1. Requirements of Consistency: - The mix shall have consistency which will allow
proper placement and consolidation in the required position. Every attempt shall be made
to obtain uniform consistency.

The optimum consistency for various types of structures shall be indicated in

Table 1700-4. or as directed by the Engineer. The slump of concrete shall be checked as
IS:516. TABLE 1700-4.

TYPE SLUMP (mm)
1 (a) Structures with exposed inclined surfaces requiring lows lump 25
concrete to allow proper compaction
(b) plain cement concrete 25

2. RCC structures with widely spaced reinforcements, e.g., solid

. ) ; 40 - 50
columns, piers, abutments, footings, well items

3. RCC structures with fair degree of congestion of reinforcement,
e.g., pier and abutment caps, box culverts well curb, well curb, 50-75
well cap, walls with thickness greater than 300 mm

4. RCC and PSC structures with highly congested reinforcements
e.g., deck slab girder, box girders, walls with thickness less than 75 - 125
300 mm

5. Underwater concreting through tremie200 e.g., bottom plug, cast-
in-situ piling.

1704.2. Requirements for Designed Mixes
1704.2.1. Target means strength.
The target mean strength of specimen shall exceed the specified characteristic
compressive strength by at least the “current margin”.

(i.) The current margin for a concrete mix shall be determined by the Contractor and shall be
taken as 1.64 limes the standard deviation of sample test results taken from at least 40
separate batches of concrete of nominally similar proportions produced at site by the same
plant under similar supervision, over a period exceeding 5 days, but not exceeding 6 months.

100 - 200




(ii.) Where there is insufficient data to satisfy the above, the current margin for the initial design
mix shall be taken as given in Table 1700-5.

Current Margin Target Mean Strength
Concrete Grade (MPa) (MPa)
M 15 10 25
M 20 10 30
M 25 11 36
M 30 12 42
M 35 12 47
M 40 12 52
M 45 13 58
M 50 13 63
M 55 14 69

The initial current margin given in Table 1700-5 shall be used till sufficient data

is available to determine the current margin as per sub-clause (1) above.
1704.2.2. Trial mixes

The Contractor shall give notice to enable the Engineer to be present at the
making of trial mixes and preliminary testing of the cubes. The Contractor shall prepare
trial mixes, using samples of approved materials typical of those he proposes to use in
the works, for all grades to the Engineer’s satisfaction prior to commencement of
concreting. The initial trial mixes shall generally be carried out in an established
laboratory approved by the Engineer. In exceptional cases, the Engineer may permit the
initial trial mixes to be prepared at the site laboratory of the Contractor, if a full-fledged
concrete laboratory has been established well before the start of construction, to his entire
satisfaction. In all cases complete testing of materials forming the constituents of the
proposed Design Mix shall have been carried out prior to making trial mixes.

Sampling and testing procedures shall be in accordance with these specifications.

When the site laboratory is utilized for preparing initial mix design, the concrete
plant and means of transport employed to make the trial mixes shall be similar to that
proposed to be used in the works.

Test cubes shall be taken from trial mixes as follows. For each mix, a set of six
cubes shall be made from each of three consecutive batches. Three cubes from each set
of six shall be tested at an age of 28 days and three at an earlier age approved by the
Engineer. The cubes shall be made, cured, stored, transported, and tested in accordance
with these specifications. The average strength of the nine cubes at 28 days shall exceed
the specified characteristic strength by the current margin minus 3.5 MPa.

1704.2.3. Control of strength of design mixes

a) Adjustment to Mix Proportions
Adjustments to mix proportions arrived at in the trial mixes shall be made subject to the
Engineer’s approval, in order to minimize the variability of strength and to maintain the
target mean strength. Such adjustments shall not be taken to imply any change in the
current margin.

b) Change of Current Margin
When required by the Engineer, the Contractor shall recalculate the current margin in
accordance with Clause 1704.2.1. The recalculated value shall be adopted as directed by
the Engineer, and it shall become the current margin for concrete produced subsequently.

c) Additional Trial Mixes



During production, the Contractor shall carry cut trial mixes and tests, if required by the
Engineer, before substantial changes are made in the material or in the proportions of the
materials to be used, except when adjustments to the mix proportions are carried out in
accordance with sub-clause (a) above.
1704.4. Additional Requirements
Concrete shall meet with any other requirements as specified on the drawing or as
directed by the Engineer. Additional requirements shall also consist of the following
overall limits of deleterious substances in concrete:
a) The total chloride content of all constituents of concrete as a percentage of mass of cement
in mix shall be limited to values given below:
e Prestressed Concrete : 0.1 per cent
e Reinforced concrete exposed to chlorides in service : 0.2 per cent (e.g., structures
located near tea coast)
e Other reinforced concrete construction : 0.3 per cent
b) The total sulphuric anhydride (SO2) content of all the constituents of concrete as a
percentage of mass cement in the mix shall be limited to 4 per cent.
1704.5. Suitability of Proposed Mix Proportions
The Contractor shall submit the following information for the Engineer’s approval.
a) Nature and source of each material
b) Quantities of each material per cubic meter of fully compacted concrete
c) Either of the following
a. appropriate existing data as evidence of satisfactory previous performance for the
target mean strength, current margin, consistency and water/cement ratio and any
other additional requirements) as specified.
b. full details of tests on trial mixes.
c. Statement giving the proposed mix proportions for nominal mix concrete.
Any change in the source of material or in the mixed proportions shall be subject to
the Engineer’s prior approval.
1705. Admixtures

Use of admixtures such as super plasticizers for concrete may be made with the
approval of the Engineer.

As the selection of an appropriate concrete admixture is an integral pan of the mix
design, the manufacturers shall recommend the use of any one of his products only after
obtaining complete knowledge of all the actual constituents of concrete as well as
methodologies of manufacture, transportation and compaction of concrete proposed to
be used in the project.

1706. Size of Coarse Aggregate

The size (maximum nominal) of coarse aggregates for concrete to use in various

components shall be given as Table 1700-7.

Maximum Nominal Size
Components
of Coarse Aggregate
RCC well curb 20
RCC/PCC well staining 40
Well cap or Pile Cap 40
Solid type piers and abutments.
RCC work in girders slabs, wearing 20
coat, kerb, approach slab, hollow




piers and abutments, pier/abutment

caps, piles.

PSC work 20

Any other item As specified by Engineer

Maximum nominal size of aggregates shall also be restricted to the smaller of the
following values:
a) 10 mm less than the minimum lateral clear distance between main reinforcements
b) 10 mm less than the minimum clear cover to the reinforcements
The proportions of the various individual size of aggregates shall be so adjusted that the
grading produces the densest mix, and the grading curve corresponds to the maximum
nominal size adopted for the concrete mix.
1707. Equipment
Unless specified otherwise, equipment for production, transportation and compaction of
concrete shall be as under:

a) For Production of Concrete:
1) Concrete batching and mixing plant fully automatic with minimum capacity of 15
cum per hour.
All measuring devices of the equipment shall be maintained in a clean and serviceable
condition. Its accuracy shall be checked over the range in use, when set up at each site
and thereafter periodically as directed by the Engineer.
The accuracy of the measuring devices shall fall within the following limits:

Measurement of Cement + 3 percent of the quantity of cement in each batch

Measurement of Water + 3 percent of the quantity of water in each batch

Measurement of Aggregate + 3 percent of the quantity of aggregate in each batch

Measurement of Admixture + 5 percent of the quantity of admixture in each batch
b) For Concrete Transportation : depending upon actual requirement
1) Concrete dumpers minimum 2 tones capacity minimum
i1) Powered hoists O.S tone capacity.

iii) Chutes

iv) Buckets handled by cranes
v) Transit truck mixer

vi) Concrete pump

vii) Concrete distributor booms
viii) Belt-conveyor

ix) Cranes with skips

x) Tremies
¢)  For Compaction of Concrete 25 mm to 70 mm minimum 500 watts
1) Internal vibrators full width of carriageway (up to two
i1) Form vibrators lanes)

iii) Screed vibrators
1708. Mixing Concrete

Concrete shall be mixed in a concrete batching and mixing plant, as per these
specifications. Hand mixing shall not be permitted. The mixer or the plant shall be at an
approved location considering the properties of the mixes and the transportation arrange-
ments available with the Contractor. The mixer or the plant shall be approved by the
Engineer.




Mixing shall continue till materials are uniformly distributed and a uniform
colour of the entire mass is obtained, and each individual particle of the coarse aggregate
shows complete coating of mortar containing its proportionate amount of cement. In no
case shall mixing be done for less than 2 minutes.

Mixers which have been out of use for more than 30 minutes shall be thoroughly
cleaned before putting in a new batch. Unless otherwise agreed to by the Engineer, the
first batch of concrete from the mixer shall contain only two thirds of the normal quantity
of coarse aggregate. The mixing plant shall be thoroughly cleaned before changing from
one type of cement to another.

1709. Transporting, Placing and Compaction of Concrete

The method of transporting and placing concrete shall be approved by the
Engineer. Concrete shall be transported and placed as near as practicable to its final
position, so that no contamination, segregation, or loss of its constituent materials takes
place. Concrete shall not be freely (bopped into place from a height exceeding 1.5 meters.

When concrete is conveyed by chute, the plant shall be of such size and design as
to ensure practically continuous flow. Slope of the chute shall be so adjusted that the
concrete flows without the use of excessive quantity of water and without any segregation
of its ingredients. The delivery end of the chute shall be as close as possible to the point
of deposit. The chute shall be thoroughly flushed with water before and after each
working period and the water used for this purpose shall be discharged outside the
formwork.

All formwork and reinforcement contained in it shall be cleaned and made free
from standing water, dust, snow or ice immediately before placing concrete.

No concrete shall be placed in any part of the structure until the approval of the Engineer
has been obtained.

If concrete is not started within 24 hours of the approval being given, it shall have
to be obtained again from the Engineer. Concrete then shall proceed continuously over
the area between the construction joints. Fresh concrete shall not be placed against
concrete which has been in position for more than 30 minutes unless a proper
construction joint is formed.

Except where otherwise agreed to by the Engineer, concrete shall be deposited in
horizontal layers to a compacted depth of not more than 450 mm when internal vibrators
are used and not exceeding 300 mm in all other cases.

Concrete, when deposited, shall have a temperature of not less than 5 degrees
Celsius, and not more than 40 degrees Celsius. It shall be compacted in its final position
within 30 minutes of its discharge from the mixer, unless carried in properly designed
agitators, operating continuously, when this time shall be within 1 hour of the addition
of cement to the mix and within 30 minutes of its discharge from the agitator. It may be
necessary to add retarding admixtures to concrete if trials show that the periods indicated
above are unacceptable. In all such matters, the Engineer’s decision shall be final.

Concrete shall be thoroughly compacted by vibration or other means during
placing and worked around the reinforcement, tendons or duct formers, embedded
fixtures and into corners of the formwork to produce a dense homogeneous void-free
mass having the required surface finish. When vibrators are used, vibration shall be done
continuously during the placing of each batch of concrete until the expulsion of air has
practically ceased and in a manner that does not promote segregation. Over vibration
shall be avoided to minimize the risk of forming a weak surface layer. When external



vibrators are used, the design of formwork and disposition of vibrator shall be such as to
ensure efficient compaction and to avoid surface blemishes. Vibrations shall not be
applied through reinforcement and where vibrators of immersion type are used, contact
with reinforcement and all inserts like ducts etc, shall be avoided. The internal vibrators
shall be inserted in an orderly manner and the distance between insertions should be about
one and a half times the radius of the area visibly affected by vibration. Additional
vibrators in serviceable condition shall be kept at site so that they can be used in the event
of breakdowns. Mechanical vibrators used shall comply with 1S:2502, IS:2506,
1S:2514and IS:4656.
1710. Construction Joints

Construction joints shall be avoided as far as possible and in no case the locations
of such joints shall be changed or increased from those shown on the drawings, except
with express approval of the Engineer. The joints shall be provided in a direction
perpendicular to the member axis.

Location, preparation of surface and concreting of construction joints shall
conform to the additional specifications given in Appendix 170011 of MORT&H

1711. Concreting Under Water

When it is necessary to deposit concrete underwater, the methods, equipment,
materials and proportions of mix to be used shall be approved by the Engineer before any
work is started. Concrete shall contain 10 percent more cement than that required for the
same mix placed in the dry.

Concrete shall not be placed in water having temperature below 5 degrees
Celsius. The temperature of the concrete, when deposited, shall not be less than 16
degrees Celsius, nor more than 40 degrees Celsius.

Coffer dams or forms shall be sufficiently tight to ensure still water conditions, if
practicable, and in any case to reduce the flow of water to less than 3 meters per minute
through the space into which concrete is to be deposited. Coffer dams or forms in still
water shall be sufficiently tight to prevent loss of mortar through the joints in the walls.
Pumping shall not be done while concrete is being placed or until 24 hours thereafter. To
minimize the formation of laitance, great care shall be exercised not to disturb the
concrete as far as possible while it is being deposited.

All underwater concreting shall be carried out by tremie method only, using
tremie of appropriate diameter. The number and spacing of the tremies should be worked
out to ensure proper concreting. The tremie concreting when started should continue
without interruption for the full height of the member being concreted. The concrete
production and placement equipment should be sufficient to enable the underwater
concrete to be completed uninterrupted within die stipulated time. Necessary stand-by
equipment should be available for emergency situations.

The top section of the tremie shall have a hopper large enough to hold one full
batch of the mix or the entire contents of the transporting bucket as the case may be. The
tremie pipe shall not be less than 200 mm in diameter and shall be large enough to allow
a free flow of concrete and strong enough to withstand the external pressure of the water
in which it is suspended, even if a partial vacuum develops inside the pipe. Preferably, a
flanged steel pipe of adequate strength for the job should be used. A separate lifting
device shall be provided for each tremie pipe with its hopper at the upper end. Unless the
lower end of the pipe is equipped with an approved automatic check valve, the upper end



of the pipe shall be plugged with a wadding of gunny sacking or other approved material
before delivering the concrete to the tremie pipe through the hopper, so that when the
concrete is forced down from the hopper to the pipe, it will force the plug (and along with
it any water in the pipe) down the pipe and out of the bottom end, thus establishing a
continuous stream of concrete. It will be necessary to raise slowly the tremie in order to
allow a uniform flow of concrete, but it snail not be emptied so that water is not allowed
to enter above the concrete in the pipe. At all times after placing of concrete is started
and until all the required quantity has been placed, the lower end of the tremie pipe shall
be kept below the surface of the plastic concrete. This will cause the concrete to build up
from below instead of flowing out over the surface and thus avoid formation of layers of
laitance. If the charge in the tremie is lost while depositing, the tremie shall be raised
above the concrete surface and unless sealed by a check valve, it shall be replunged at
the top end, as at the beginning, before refilling for depositing further concrete.

1712. Adverse Weather Conditions

1712.1. Cold Weather Concreting

Where concrete is to be deposited at or near freezing temperature, precautions
shall be taken to ensure that at the time of placing, it has a temperature of not less than 5
degrees Celsius and that the temperature of the concrete shall be maintained above 4
degrees Celsius until it has thoroughly hardened. When necessary, concrete ingredients
shall be heated before mixing but cement shall not be heated artificially other than by the
heat transmitted to it from other ingredients of the concrete. Stock-piled aggregate may
be heated by the use of dry heat or steam. Aggregates shall not be heated directly by gas
or on sheet metal over fire. In general, the temperature of aggregates or water shall not
exceed 65 degrees Celsius. Salt or other chemicals shall not be used for the prevention
of freezing. No frozen material or materials containing ice shall be used. All concrete
damaged by frost shall be removed. It is recommended that concrete exposed to freezing
weather shall have entrained air and the water consent of the mix shall not exceed 30
liters per 50 kg of cement.

1712.2. Hot Weather Conditions

When depositing concrete in very hot weather, precautions shall be taken so that
the temperature of wet concrete does not exceed 40 degrees Celsius while placing. This
shall be achieved by stacking aggregate under the shade and keeping them moist, using
cold water, reducing the time between mixing and placing to the minimum, cooling form
work by sprinkling water, started curing before concrete dries out and restricting
concreting as far as possible to early mornings and late evenings. When ice is used to
cool mixing water, it will be considered a part of the water in design mix. Under no
circumstances shall the mixing operation be considered complete until all ice in the
mixing drum has melted.

The Contractor will be required to state his methodology for the Engineer’s
approval when temperatures of concrete are likely to exceed 40 degrees Celsius during
the work.

1713. Protection and Curing

Concreting operations shall not commence until adequate arrangements for
concrete curing have been made by the Contractor. Curing and protection of concrete
shall start immediately after compaction of the concrete to protect it from:

a) Premature drying out particularly by solar radiation and wind.
b) High internal thermal gradients.



¢) Leaching out by rain and flowing water.
d) Rapid cooling during the first few days after placing.
e) Low temperature or frost.
f) Vibration and impact which may disrupt the concrete and interfere with its bond
to the reinforcement.
Where members are of considerable size and length, with high cement content,
accelerated curing methods may be applied, as approved by the Engineer.
1713.1. Water Curing

Water for curing shall be as specified in Section 1000.

Sea water shall not be used for curing. Sea water shall not come into contact with
concrete members unless it has attained adequate strength.

Exposed surfaces of concrete shall be kept continuously in a damp or wet
condition by ponding or by covering with a layer of sacks, canvas, Hessian or similar
materials and shall be kept constantly wet for a period of not less than 14 days from the
date of placing of concrete.

1713.2. Steam Curing

Where steam curing is adopted, it shall be ensured that it. is done in a suitable
enclosure to contain the live steam in order to minimize moisture and beat losses. The
initial application of the steam shall be after about four hours of placement of concrete
to allow the initial set of the concrete to take place.

Where retarders are used, the waiting period before application of the steam shall
be increased to about six hours.

The steam shall be at 100 per cent relative humidity to prevent loss of moisture
and to provide excess moisture for proper hydration of the cement. The application of
steam shall not be directly on the concrete and the ambient air temperature shall increase
at a rate not exceeding 5 degrees Celsius per hour until a maximum temperature of 60
degrees Celsius to 70 degrees Celsius is reached. The maximum temperature shall be
maintained until the concrete has reached the desired strength.

When steam curing is discontinued, the ambient air temperature shall not drop at a rate
exceeding 5 degrees Celsius per hour until a temperature of about 10 degrees Celsius
above the temperature of the air to which the concrete will be exposed, has been reached.

The concrete shall not be exposed to temperatures below freezing for at least six
days after curing.

1713.3. Curing Compounds

Curing compounds shall only be permitted in special circumstances and will
require specific approval of the Engineer. Curing compounds shall not be used on any
surface which requires further finishing to be applied. All construction joints shall be
moist and cured and no curing compound will be permitted in locations where concrete
surfaces are required to be bonded together.

Curing compounds shall be continuously agitated during use. All concrete cured
by this method shall receive two applications of the curing compound. The first coat shall
be applied immediately after acceptance of concrete finish. If the surface is dry, the
concrete shall be saturated with water and curing compound applied as soon as the
surface film of water disappears. The second application shall be made after the first
application has set Placement in more than two coats may be required to prevent
streaking.



1714.

b)

1715.

1716.

Finishing

Immediately after the removal of forms, exposed bars or bolts, if any, shall be cut
inside the concrete member to a depth of at least 50 mm below the surface of the concrete
and the resulting holes filled with cement mortar. All fins caused by form joints, all
cavities produced by the removal of form ties and all other holes and depressions,
honeycomb spots, broken edges or corners, and other defects, shall be thoroughly
cleaned, saturated with water, and carefully pointed and rendered true with mortar of
cement and fine aggregate mixed in the proportions used in the grade of concrete that is
being finished and of as dry a consistency as is possible to use.

Considerable pressure shall be applied in filling and pointing to ensure thorough
filling in all voids. Surfaces which have been pointed shall be kept moist for a period of
twenty-four hours. Special pre-packaged proprietary mortars shall be used where
appropriate or where specified in the drawing.

All construction and expansion joints in the completed work shall be left carefully
tooled and free from any mortar and concrete. Expansion joint filler shall be left exposed
for its full length with clean and true edges.

Immediately on removal of forms, the concrete work shall be examined by the
Engineer before any defects are made good.

The work that has sagged or contains honeycombing to an extent detrimental to structural
safety or architectural appearance shall be rejected.

Surface defects of a minor nature may be accepted. On acceptance of such work by the
Engineer, the same shall be rectified as directed by the Engineer.

Tolerances

Tolerances for dimensions/shape of various components shall be as indicated in
these specifications or shown on the drawings or as directed by the Engineer.
Tests and Standards of Acceptance

1716.1. Concrete shall conform to the surface finish and tolerance as prescribed in these

specifications for respective components.

1716.2. Random sampling and lot by lot of acceptance inspection shall be made for the 28

days cube strength of concrete.

1716.2.1. Concrete under acceptance shall be notionally divided into lots for the purpose of

sampling, before commencement of work. The delimitation of lots shall be
determined by the following:
(1) No individual lot shall be more than 30 cum in volume.
(i1) At least one cube forming an item of the sample representing the lot shall be taken
from the concrete of the same grade and mixed proportions cast on any day.
(iii) Different grades of mixes of concrete shall be divided into separate lots.
(iv) Concrete of a lot shall be used in the same identifiable component of the bridge.

1716.2.2. Sampling and testing

1.

2.

3.

Concrete for making 3 test cubes shall be taken from a batch of concrete at point of
delivery into construction, according to procedure laid down in IS: 1199.

A random sampling procedure to ensure that each of the concrete batches forming the lot
under acceptance inspection has equal chance of being chosen for taking cubes shall be
adopted.

ISO mm cubes shall be made, cured and tested at the age of 28 days for compressive
strength in accordance with IS: 516. The 28-day lest strength result for each cube shall
form an item of the sample.



1716.2.3. Test specimen and sample strength:
Three test specimens shall be made from each sample for testing at 28 days.
Additional cubes may be required for various purposes such as to determine the strength
of concrete at 7 days or for any other purpose.
The test strength of the sample shall be the average strength of 3 cubes. The
individual variation should not be more than £ 15 per cent of the average.
1716.2.4. Frequency: The minimum frequency of sampling of concrete of each grade shall be
in accordance with Table 1700-8.

Quantity of Concrete In Work, m? No. of samples
1-5 1
6-15 2
16 - 30 3
31-50 4
51 and above 4 plus one additional sample for each
additional 50 m' or part thereof

At least one sample shall be taken from each shift of work.
1716.2.5. Acceptance criteria
Compressive Strength
When both the following conditions are met, the concrete complies with the specified
compressive strength:
a) The mean strength determined from any group of four consecutive samples
should exceed the specified characteristic compressive strength.
b) The strength of any sample is not less than the specified characteristic
compressive strength minus 3 MPa.
The quantity of concrete represented by the test results includes the batches from
which the first and last samples were taken, together with all intervening batches.
Chloride and Sulphate Content
The total chloride and sulphuric anhydride (SO3) content of all the constituents
of concrete as a percentage of mass of cement in the mix shall not exceed the values
given in this section of the specifications.
1716.3. Density of Fresh Concrete
Where minimum density of fresh concrete is specified, the mean of any four
consecutive samples shall not be less than the specified value and any individual sample
result shall not be less than 97.5 per cent of the specified value.
1716.4. Density of Hardened Concrete
Where minimum density of hardened concrete is specified, the mean of any four
consecutive samples shall not be less than the specified value and any individual sample
result shall not be less than 97.5 per cent of the specified value.
1716.5. Permeability Test
The concrete should pass the following test if it is properly compacted and is not
considered permeable.
a) Prepare a cylindrical test specimen 150 mm din and 160 mm high.
b) After 28 days of curing, the test specimen is fitted in a machine such that the
specimen can be placed in water under pressure up to 7 bars. A typical machine is
shown in Appendix 1700lIl.
c) First a pressure of one bar is applied for 48 hours, followed by 3 bars for 24 hours
and 7 bars for the next 24 hours.



d) After the passage of the above period, the specimen is taken out and split in the
middle by compression applied on two round bars on opposite sides above and
below.

e) The water penetration in the broken core is to be measured with a scale and the
depth of penetration assessed in mm (max. permissible limit 25 mm).

1716.6. If the concrete is not able to meet any of the standards of acceptance as prescribed,
the effect of such a deficiency on the structure shall be investigated by the Contractor
as directed by the Engineer. The Engineer may accept the concrete as sub-standard
work. Any additional work required by the Engineer for such acceptance shall be
carried out by the Contractor at his cost. In case the concrete is not found to be
acceptable after investigation, the Contractor shall remove the rejected concrete
forthwith.

1501. Form work
Formwork shall include all temporary or permanent forms required for forming
the concrete of the shape, dimensions and surface finish as shown on the drawing or as
directed by the Engineer, together with all props, staging, centering, scaffolding and
temporary construction required for their support. The design, erection and removal of
formwork shall conform to IRC:87 “Guidelines for Design and Erection of Falsework
for Road Bridges” and these specifications.
1502. Materials for Form Work
All materials shall comply with the requirements of IRC:87. Materials and
components used for formwork shall be examined for damage or excessive deterioration
before use / re-use and shall be used only if found suitable after necessary repairs. In the
case of timber formwork, the inspection shall not only cover physical damage but also
signs of attacks by decay, rot or insect attack or the development of splits.
Forms shall be constructed with metal or timber. The metal used for forms shall
be of such thickness that the forms remain true to shape. All bolts should be countersunk.
The use of approved internal steel ties or steel or plastic spacers shall be permitted.
Structural steel tubes used as support for forms shall have a minimum wall thickness of
4 mm. Other materials conforming to the requirements of IRC:87 may also be used if
approved by the Engineer.
1503. Design of Formwork
1503.1. The Contractor shall furnish the design and drawing of complete formwork (i.e., the
forms as well as their supports) for approval of the Engineer before any erection is
taken up. If a proprietary system of formwork is used, the Contractor shall furnish
detailed information as per Appendix 150011 to the Engineer for approval.

Notwithstanding any approval or review of drawing and design by the Engineer, the

Contractor shall be entirely responsible for the adequacy and safety of formwork.

1503.2. The design of the formwork shall conform to 10 provisions of IRC:87. It shall ensure
that the forms can be conveniently removed without disturbing the concrete. The
design shall facilitate proper and safe access to all parts of formwork for inspection.

1503.3. In the case of prestressed concrete superstructure, careful consideration shall be given
to redistribution of loads on props due to prestressing.

1504. Workmanship

1504.1. The formwork shall be robust and strong, and the joints shall be leak-proof.



1504.2.

1504.3.

1504.4.

1504.5.

1504.6.

1504.7.

Balli shall not be used as staging. Staging must have cross bracings and diagonal
bracings in both directions. Staging shall be provided with an appropriately designed
base plate resting on firm strata.

The number of joints in the formwork shall be kept to a minimum by using large
size panels. The design shall provide for proper “soldiers” to facilitate alignment. All
joints shall be leakproof and must be properly sealed. Use of PVC JOINT sealing
tapes, foam rubber or PVC T-section is essential to prevent leakage of grout.
As far as practicable, clamps shall be used to hold the forms together. Where use
of nails is unavoidable minimum number of nails shall be used and these shall be
left projecting so that they can be withdrawn easily. Use of double headed nails shall
be preferred.

Use of ties shall be restricted, as far as practicable. Wherever ties are used they shall
be used with HDPE sheathing so that the ties can easily be removed. No parts prone
to corrosion shall be left projecting or near the surface. The sheathing shall be grouted
with cement mortar of the same strength as that of the structure.

Unless otherwise specified, or directed, chamfers or fillets of sizes 25 mm x 25 mm
shall be provided at all angles of the formwork to avoid sharp corners. The chamfers,
beveled edges and moldings shall be made in the formwork itself. Opening
for fixtures and other fittings shall be provided in the shuttering as directed by the
Engineer.

Shuttering for walls, sloping members and thin sections of considerable height shall
be provided with temporary openings to permit inspection and cleaning out before
placing concrete.

The formwork shall be constructed with prechamber to the soffit to allow for
deflection of the formwork. Pre-camber 10 allow for deflection of formwork shall
be in addition to that indicated for the permanent structure in the drawings.

1504.8. Where centering trusses or launching trusses are adopted for casting of superstructure,

1504.9.

the joints of the centering trusses, whether welded, riveted or bolted should be
thoroughly checked periodically. Also, various members of the centering trusses
should be periodically examined for proper alignment and unintended deformation
before proceeding with the concreting. They shall also be periodically checked for any
deterioration in quality due to steel corrosion.

The formwork shall be so made as to produce finished concrete true to shape, line
and levels and dimensions as shown on the drawings, subject to the tolerances
specified in respective sections of these specifications, or as directed by the Engineer.

1504.10. Where metal forms are used, all bolts and rivets shall be countersunk and well

ground to provide a smooth, plane surface. Where timber is used it shall be well
seasoned, free from loose knots, projecting nails, splits or other defects that may mar
the surface of concrete.

1504.11. Forms shall be made sufficiently rigid by the use of ties and bracings to prevent any

displacement or sagging between supports. They shall be strong enough to withstand
all pressure, ramming and vibration during and after placing the concrete. Screw
jacks or  hard wood wedges where required shall be provided to make up any
settlement in the formwork either before or during the placing of concrete.

1504.12. The formwork shall take due account of the calculated amount of positive or negative

camber to ensure the correct final shape of the structures, having regard to the



deformation of false work, scaffolding or propping and the instantaneous or deferred
deformation due to various causes affecting prestressed structures.

1504.13. Suitable camber shall be provided to horizontal members of structure, especially in
long spans to counteract the effects of deflection. The formwork shall be so fixed as
to provide for such chamber.

1504.14. The formwork shall be coated with an approved release agent that will effectively
prevent sticking and will not stain the concrete surface. Lubricating (machine oils)
shall be prohibited for use as coating.

1505. Formed Surface and Finish

The formwork shall be lined with material approved by the Engineer so as to
provide a smooth finish of uniform texture and appearance. This material shall leave no
stain on the concrete and so fixed to its backing as not to impart any blemishes. It shall
be of the same type and obtained from only one source throughout for the construction
of any one structure. The contractor shall make good any imperfections in the resulting
finish as required by the Engineer. Internal ties and -embedded metal pans shall be
carefully detailed, and their use shall be subject to the approval of the Engineer.

1506. Precautions

(1) Special measures in the design of formwork shall be taken to ensure that it does not
hinder. the shrinkage of concrete. The soffit of the formwork shall be so designed as to
ensure that the formwork does not restrain the shortening and/or hogging of beams during
prestressing. The forms may be removed at the earliest opportunity subject to the
minimum time for removal of forms with props retained in position.

(i1)) Where necessary, formwork shall be so arranged that the soffit form, properly supported
on props only can be retained in position for such period as may be required by maturing
conditions.

(iil) Any cut-outs or openings provided in any structural member to facilitate the erection of
formwork shall be closed with the same grade of concrete as the adjoining structure
immediately after removal of formwork ensuring watertight joints.

(iv) Provision shall be made for safe access on, too and about the formwork at the levels as
required.

(v) Close watch shall be maintained to check for settlement of formwork during concreting.
Any settlement of formwork during concrete shall be promptly rectified.

(vi) Water used for curing should not be allowed to stagnate near the base plates supporting
the staging and should be properly drained.

1507. Preparation of Formwork Before Concreting

The inside surfaces of forms shall, except in the case of permanent form work or
where otherwise agreed to by the Engineer be coated with a release agent supplied by
approved manufacturer or of an approved material to prevent adhesion of concrete to the
formwork. Release agents shall be applied strictly in accordance with the manufacturer’s
instructions and shall not be allowed to come into contact with any reinforcement or
prestressing tendons and anchorages. Different release agents shall not be used in
formwork for exposed concrete.

Before re-use of forms, the following actions shall be taken:

(1) The contact surfaces of the forms shall be cleaned carefully and dried before applying

to a release agent.

(i1) It should be ensured that the release agent is appropriate to the surface to be coated. The

same type and make of release agent shall be used throughout on similar formwork



materials and different types should not be mixed.

(ii1)) The form surfaces shall be evenly and thinly coated with a release agent. The vertical

surface shall be treated before the horizontal surface and any excess wiped out.

(iv) The release agent shall not come in contact with reinforcement or the hardened concrete.

1508.

1509.

1510.

All forms shall be thoroughly cleaned immediately before concreting.

The Contractor shall give the Engineer due notice before placing any concrete in
the forms to permit him to inspect and approve the formwork, but such inspection shall
not relieve the contractor of his. responsibility for safety of formwork, men, machinery,
materials and finish or tolerances of concrete.

Removal of Formwork

The scheme for removal of formwork (i.e., de-shuttering and de-centering) shall
be planned in advance and furnished to the Engineer for scrutiny and approval. No
formwork or any part thereof shall be removed without prior approval of the Engineer.

The formwork shall be so removed as not to cause any damage to concrete.
Centering shall be gradually and uniformly lowered in such a manner as to permit the
concrete to take stresses due to its own weight uniformly and gradually to avoid any
shock. or vibration.

Where not specifically approved, the time of removal of formwork (when
ordinary Portland Cement is used without any admixtures at an ambient temperature
exceeding 10 degrees Celsius) shall be as under:

Walls, piers, abutments, columns, and | 12 to 48 hours as may be decided by
vertical faces of structural members the Engineer

Soffits of Slabs (with props left under) 3 days

Props (left under slabs) 14 days

Soffit of Girders (with props left under) 7 days

Props (left under girders) 21 days

Where there are re-entrant/angles in the concrete sections, the formwork should
be removed at these sections as soon as possible after the concrete has set, in order to
avoid cracking due to shrinkage of concrete.

Re-Use of Formwork

When formwork is dismantled, its individual components shall be examined for
damage and damaged pieces shall be removed for rectification. Such an examination
shall always be carried out before being used again. Before re-use all components shall
be cleaned of deposits of soil, concrete, or other unwanted materials. Threaded parts shall
be oiled after cleaning.

All bent steel props shall be straightened before re-use. The maximum deviation
from straightness is 1/600 of the length. The maximum permissible axial loads in used
props shall be suitably reduced depending upon their condition. The condition of the
timber components, plywood and steel shuttering plates shall be examined closely for
distortion and defects before re-use.

Specialized Formwork

Specialized formwork may be required in the case of slip form work, underwater
concrete, segmental construction etc. Such specialized formwork should be designed and
detailed by competent agencies and a set of complete working drawings and installation
instructions should be supplied to the Engineer. The site personnel should be trained in
the erection and dismantling as well as the operation of such specialized formwork. In
case proprietary equipment is used, the supplier shall supply drawings, details,



installation instructions, etc., in the form of manuals along with the formwork. Where
specialized formwork is used, close co-ordination with the design of the permanent
structure is necessary.

For slip form, the rate of slipping the formwork shall be designed for each
individual case taking into account various parameters including the grade of concrete,
concrete strength, concrete temperature, ambient temperature, concrete admixtures, etc.
In the case of segmental construction, the concrete mix shall be normally designed for
developing high early strength so that the formwork is released as early as possible.

In order to verify the time and sequence of striking/removal of specialized formwork,
routine field tests for the consistency of concrete and strength development are
mandatory and shall be carried out before adoption.

For specialized formwork, the form lining material may be either plywood or steel
sheet of appropriate thickness. Plywood is preferred where a superior quality of surface
is desired, whereas steel sheeting is normally used where large number of repetitions are
involved.

1717. Measurements for Payment

Structural concrete shall be measured in cubic meters. In reinforced or prestressed
concrete, the volume occupied by reinforcement or prestressing cables and sheathing
shall not be deducted.

1718. Rate

Item No.12

1601.

1602.

The contract unit rate for structural concrete shall cover costs of all materials,
labour, tools, plant, and equipment required for mixing, transporting and placing in
position, vibrating and compacting, finishing and curing as per this Section or as directed
by the Engineer, including all incidental expenses, sampling and testing, quality
assurance and supervision. The contract unit rate for concrete shall also include the cost
of providing, fixing, and removing formwork required for concrete work as per Section
1500 of MORT& H specification.

Where concrete is found to be acceptable as sub-standard work, the Contractor
shall pay a discount over the contract unit rate, as decided by the Engineer. For deficiency
in compressive strength of concrete when accepted by the Engineer, the reduction in rate
may be applied as below:

Design Strength - Observed Strength 40

Per cent reduction = 0

Design Strength

Providing and placing in position FE 550D TMT bars reinforcement for the
following items including cutting bending hooking and tying compleate as per detail
drawings for RCC Raft.
Description
This work shall consist of furnishing and placing coated high-strength deformed
reinforcement bars TMT Fe-500D grade (untensioned) of the shape and dimensions
shown on the drawings and conforming to these Specifications or as approved by the
Engineer.
General
Steel for reinforcement shall meet the requirements of Section 1000.

1603. Protection of Reinforcement



Uncoated reinforcing steel shall be protected from rusting or chloride
contamination. Reinforcements shall be free from rust, mortar, loose mill scale, grease,
oil, or paints. This may be ensured either by using reinforcement fresh from the factory
or thoroughly cleaning all reinforcement to remove rust using any suitable method such
as sandblasting, mechanical wire brushing, etc. as directed by the Engineer.
Reinforcements shall be stored on blocks, racks or platforms and above the ground in a
clean and dry condition and shall be suitably marked to facilitate inspection and
identification.

Portions of uncoated reinforcing steel and dowels projecting from concrete shall
be protected within one week after the initial placing of concrete with a brush coat of
neat cement mixed with water to a consistency of thick paint. This coating shall be
removed by lightly tapping with a hammer or other tool not more than one week before
placing of the adjacent pour of concrete. Coated reinforcing steel shall be protected
against damage to the coating. If the coating on the bars is damaged during transportation
or handling and cannot be repaired, the same shall be rejected.

1604. Bending of Reinforcement

1605.

Bar bending schedule shall be furnished by the Contractor and approved by the
Engineer before the start of work. Reinforcing steel shall conform to the dimensions and
shapes given in the approved Bar Bending Schedules.

Bars shall be bent cold to the specified shape and dimensions or as directed by
the Engineer using a proper bar bender, operated by hand or power to obtain the correct
radii of bends and shape.

Bars shall not be bent or straightened in a manner that will damage the parent
material or the coating. Bars bent during transport or handling shall be straightened
before being used at work and shall not be heated to facilitate straightening.

Placing of Reinforcement

The reinforcement cage should generally be fabricated in the yard at ground level
and then shifted and placed in position. The reinforcement shall be placed strictly in
accordance with the drawings ande shall be assembled in position only when the structure
is otherwise ready for placing of concrete. A prolonged time gap between the assembling
of reinforcements and the casting of concrete, which may result in rust formation on the
surface, shall not be permitted.

A reinforcement ban shall be placed accurately in the position as shown in the
drawings. The bars, crossing one another shall be tied together at every intersection with
binding wire (annealed), conforming to 15:280 to make the skeleton of the reinforcement
rigid such that the reinforcement does not get displaced during the placing of concrete or
any other operation. The diameter of the binding wire shall not be less than 1 mm.

Bars shall be kept in position usually by the following methods:

In the case of beam and stab construction, industrially produced polymer cover
blocks of thickness equal to the specified cover shall be placed between the ban and
formwork subject to satisfactory evidence that the polymer composition is not harmful
to concrete and reinforcement. Cover blocks made of concrete may be permitted by the
Engineer, provided they have the same strength and specification as those of the member.

In case of dowels for columns and walls, the vertical reinforcement shall be kept
in position by means of timber templates with slots cut in them accurately, or with cover
blocks tied to the reinforcement. Timber templates shall be removed after the concrete
has* progressed up to a level just below their location.



Layers of reinforcements shall be separated by spacer ban at approximately one-
meter intervals. The minimum diameter of the spacer ban shall be 12 nun or equal to the
maximum size of the main reinforcement or the maximum size of coarse aggregate,
whichever is greater. Horizontal reinforcement shall not be allowed to sag. between
supports.

Necessary 