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SPECIFICATION FOR CIVIL WORKS — UTILITY DUCT

ITEMNO:-1 EXCAVATION FOR UTILITY TRENCH INCLUDING ALL SAFETY
PROVISIONS USING SITE RAILS AND STACKING EXCAVATED STUEFE UPTO A
LEAD OF 90 METERS CLEANING THE SITE ETC. COMPLETE FOR LIFTS AND
STRATA AS SPECIFIED

1.1 SCOPE

This specification covers the general requirements of earthwork in excavation in different
materials, site grading, filling in areas as shown in drawing, filing back around
foundations and , conveyance and disposal of surplus soils or stacking them properly as
shown on the drawings and as directed by the ENGINEER and all operations covered

within the intent and purpose of this specification.

1.2 APPLICABLE CODES
The following Indian Standard Codes, unless otherwise specified herein, shall be

applicable. In all cases, the latest revision of the codes shall be referred to.

IS: 783 - Code of practice for laying of concrete pipes.

IS: 1200 - Method of measurement of building and civil

engineering works.

(Part 1) Part 1 Earthwork.

(Part 27) Part 27 Earthwork done by mechanical appliances.
IS: 3764 - Excavation work-code of safety.

IS: 2720 - Methods of test for soils:

(Part 1) - Preparation of dry soil samples for various tests.
(Part 2) - Determination of water content.

(Part 4) - Grain size analysis.

(Part 5) - Determination of liquid and plastic limit.

(Part 7) - Determination of water content-dry density relation
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using light compaction.

Part (9) - Determination of dry density - moisture content

relation by constant weight of soil method.

(Part 14) - Determination of density index (relative density) of

cohesionless soils.

(Part 28) - Determination of dry density of soils in place, by the
sand replacement method.

(Part 33) - Determination of the density in place by the ring and

water replacement method.

(Part 34) - Determination of density of soil in place by rubber

balloon method.

(Part 38) - Compaction control test (HILF Method).

1.3 GENERAL
The CONTRACTOR shall furnish all tools, plants, instruments, qualified supervisory
personnel, labour, materials any temporary works, consumables, any and everything
necessary, whether or not such items are specifically stated herein for completion of the job
in accordance with the specification requirements. The CONTRACTOR shall carry out the
survey of the site before excavation and set properly all lines and establish levels for
various works such as earthwork in excavation for grading, basement, foundations, plinth
filling, roads, drains, cable trenches, pipelines, etc. Such survey shall be carried out by
taking accurate cross sections of the area perpendicular to established reference/ grid lines
at 8 m. intervals or nearer as determined by the ENGINEER based on ground profile.

These shall be checked by the ENGINEER and thereafter properly recorded.

The excavation shall be done to correct lines and levels. This shall also include, where
required, proper shoring to maintain excavations and also the furnishing, erecting and
maintaining of substantial barricades around excavated areas and warning lamps at night

for ensuring safety.
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The rates quoted shall also include for dumping of excavated materials in regular heaps,
bunds, riprap with regular slopes as directed by the ENGINEER, within the lead specified
and leveling the same so as to provide natural drainage. Rock/ soil excavated shall be
stacked properly as directed by the ENGINEER. As a rule, all softer material shall be laid
along the centre of heaps, the harder and more weather resisting materials forming the
casing on the sides and the top. Rock shall be stacked separately.

14 GEOTECHNICAL INVESTIGATION

a) Detailed geotechnical investigation shall be carried out by the Contractor.

b) Based on the plot plan developed, the Contractor shall prepare field and laboratory
testing scheme and obtain the approval of Employer prior to commencing the

investigation .

¢) Following minimum field tests shall be conducted:

(] Static Plate load tests,

[J Cyclic Plate load tests,

[ Permeability tests,

[J Field density tests,

[1 Vane Shear tests,

[J Static Cone and dynamic cone Penetration tests,

[J Sail resistivity tests,

1 Pressure meter tests,

[1 CBR tests,

[J Initial Pile Load Tests,
d) In rock strata, core recovery and Rock Quality Designation (RQD) shall be noted
carefully for each run, immediately after cores are taken out of barrel.
e) During boring, the level at which ground water is struck shall be carefully noted.
Ground water samples shall be collected for chemical analysis. Water samples shall be
collected before the addition of water or drilling mud to the hole.
f) Following minimum laboratory tests shall be conducted: (Preferably on Undisturbed
soil samples and if UDS is not possible, on remoulded soil samples.)

1 Grain size analysis,
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[J Hydrometer analysis,

[] Sieve analysis,

1 Specific Gravity,

1 Chemical Analysis of soil and ground water including Sulphates, Chlorides, pH
value, etc.,

[J Chemical Analysis of 2:1, Water: Soil extract of the samples giving SO3
content,

[J Consistency Index: Liquid Limit, Plastic Limit, Plasticity Index, Shrinkage Limit
and Shrinkage ratio,

1 Consolidation test giving all relevant parameters,

[J Swelling pressure and free swell index for expansive sails,

1 Unconfined Compressive Strength on soil samples,

1 Direct Shear Test,

U Tri axial Compressive Strength Tests,

1 Unconsolidated Undrained Test,

1 Consolidated Undrained Test,

[1 Consolidated Drained Test,

1 Moisture-density relations for Standard Proctor and Modified Proctor tests,

1 Crushing Strength, specific gravity, unit weight, water absorption test on Nx

size rock specimens,

[J Tests to determine CBR values for design of roads at different locations, i) The
Geotechnical investigation report shall necessarily include, but not be limited to

the following information.
[J Recommended types of foundation,

U Allowable safe bearing capacities and settlement values in different strata for
shallow foundations indicating relevant design criteria adopted, method of
analysis adopted etc.,

1 If pile foundations are necessary, type of piles recommended with reasons for

the same, length, diameter, allowable capacity (vertical, lateral and pullout) of
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individual and groups of piles, negative skin friction if any and magnitude of
estimated negative skin friction,

1 Type of cement to be used for concrete substructures and in stone / brick
masonry foundations with reference to the chemical nature of subsoil and ground
water,

[J Recommendations regarding excavations (shallow & deep), embankment, safe
side slopes for excavation and embankment, dewatering, site drainage, etc.,

[J Recommended soil properties such as density, specific gravity, cohesion,
angle of internal friction etc. for design,

1 Precautions to be taken for design of lightly loaded structures when expansive
soil is encountered with respect to swelling pressure and free swell index values
obtained.

1 CBR values for design of pavements.

15 CLEARING

The area to be excavated filled shall be cleared of fences, trees, plants, logs, stumps,
bush, vegetation, rubbish, slush, etc. and other objectionable matter. If any roots or
stumps of trees are met during excavation, they shall also be removed. The material so
removed shall be burnt or disposed off as directed by the ENGINEER. Where earth fill is
intended, the area shall be stripped of all loose/ soft patches, top soil containing
objectionable matter/ materials before fill commences.
1.6 PRECIOUS OBJECTS, RELICS, OBJECTS OF ANTIQUITY, ETC.

All gold, silver, oil, minerals, archaeological and other findings of importance, trees cut or
other materials of any description and all precious stones, coins, treasures, relics,
antiquities and other similar things which may be found in or upon the site shall be the
property of the OWNER and the CONTRACTOR shall duly preserve the same to the
satisfaction of the OWNER and from time to time deliver the same to such person or

persons as the OWNER may from time to time authorise or appoint to receive the same.
1.7 CLASSIFICATION

All materials to be excavated shall be classified by the ENGINEER, into one of the

following classes and shall be paid for at the rate tendered for that particular class of
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material. No distinction shall be made whether the material is dry, moist or wet. The

decision of the ENGINEER regarding the classification of the material shall be final and
binding on the CONTRACTOR and not be a subject matter of any appeal or arbitration.

Any earthwork will be classified under any of the following categories:

@ Ordinary and Hard Soils

These shall include all kinds of soils containing kankar , sand, silt, murrum and/
or shingle, gravel, clay, loam, peat, ash, shale, etc., which can generally be
excavated by spade, pick axes and shovel, and which is not classified under
"Soft and Decomposed Rock" and "Hard Rock" defined below. This shall also
include embedded rock boulders not longer than 1 metre in any one direction and
not more than 200 mm in any one of the other two directions.

(b) Soft and Decomposed Rock

This shall include rock, boulders, slag, chalk, slate, hard mica schist, laterite and
all other materials which in the opinion of ENGINEER is rock, but does not need
blasting and could be removed with picks, hammer, crow bars, wedges, and
pneumatic breaking equipment. The mere fact that the CONTRACTOR resorts
to blasting for reasons of his own, shall not qualify for classification under 'Hard
Rock'.

This shall also include excavation in macadam and tarred roads and pavements.
This shall also include rock boulders not longer than 1 metre in any direction and
not more than 500 mm in any one of the other two directions. Masonry to be

dismantled will also be measured under this item.

1.8 EXCAVATION:

All excavation work shall be carried out by mechanical equipment unless, in the opinion of

the ENGINEER, the work involved and time schedule permit manual work.

Excavation for permanent work shall be taken out to such widths, lengths, depths and
profiles as are shown on the drawings or such other lines and grades as may be specified
by the ENGINEER. Rough excavation shall be carried out to a depth 150 mm above the
final level. The balance shall be excavated with special care. Soft pockets shall be

removed even below the final level and extra excavation filled up as directed by the
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ENGINEER. The final excavation if so instructed by the ENGINEER should be carried out

just prior to laying the mud-mat.

The CONTRACTOR may, for facility of work or similar other reasons excavate, and also
backfill later, if so approved by the ENGINEER, at his own cost outside the lines shown on
the drawings or directed by the ENGINEER. Should any excavation be taken below the
specified elevations, the CONTRACTOR shall fill it up, with concrete of the same class as
in the foundation resting thereon, upto the required elevation. No extra shall be claimed by
the CONTRACTOR on this account.

All excavation shall be done to the minimum dimensions as required for safety and
working facility. Prior approval of the ENGINEER shall be obtained by the CONTRACTOR
in each individual case, for the method he proposes to adopt for the excavation, including
dimensions, side slopes, dewatering, disposal, etc. This approval, however, shall not in
any way relieve the CONTRACTOR of his responsibility for any consequent loss or
damage. The excavation must be carried out in the most expeditious and efficient manner.
Side slopes shall be as steep as will stand safely for the actual soil conditions
encountered. Every precaution shall be taken to prevent slips. Should slips occur, the
slipped material shall be removed and the slope dressed to a modified stable slope.
Removal of the slipped earth will not be paid for and CONTRACTOR shall take adequate
precautions to avoid slips in view of the restricted plot and presence of buildings/

structures in nearby vicinity.

Excavation shall be carried out with such tools, tackles and equipment as described herein
before. Blasting or other methods may be resorted to in the case of hard rock; however
not without the specific permission of the ENGINEER.

2.0 FILL, BACK FILLING IN UTILITY TRENCH WITH MURRUM OR SELECTED SOIL IN
LAYERS OF 20 CM THICKNESS INCLUDING WATERING, RAMMING AND
CONSOLIDATING ETC. COMPLETE

2.1 GENERAL

All fill material will be subject to the ENGINEER's approval. If any material is rejected by

the ENGINEER, the CONTRACTOR shall remove the same forthwith from the site at no
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extra cost to the OWNER. Surplus fill material shall be deposited/ disposed off as directed
by the ENGINEER after the fill work is completed.

No earthfill shall commence until surface water discharges and streams have been

properly intercepted or otherwise dealt with as directed by the ENGINEER
2.2 MATERIAL

To the extent available, selected surplus soils from excavated materials shall be used as
backfill. Fill material shall be free from clods, salts, sulphates, organic or other foreign
material. All clods of earth shall be broken or removed. Where excavated material is
mostly rock, the boulders shall be broken into pieces not larger than 150 mm size, mixed
with properly graded fine material consisting of murrum or earth to fill up the voids and the

mixture used for filling.

If any selected fill material is required to be borrowed, the CONTRACTOR shall make
arrangements for bringing such material from outside borrow pits. The material and source
shall be subject to prior approval of the ENGINEER. The approved borrow pit area shall
be cleared of all bushes, roots of trees, plants, rubbish, etc. top soil containing salts/
sulphate and other foreign material shall be removed. The materials so removed shall be
burnt or disposed off as directed by the ENGINEER. The CONTRACTOR shall make
necessary access roads to borrow areas and maintain the same, if such access road does

not exist, at his cost.

Filling with excavated earth shall be done in regular horizontal layers each not exceeding
20 cm in depth. All lumps and clods exceeding 8 cm in any direction shall be broken. Each
layer shall be watered and consolidated with steel rammer or half (*2) tonne roller. Where
specified, every third and top most layer shall also be consolidated with power roller of
minimum 8 tonnes. Wherever depth of filling exceeds 1.5 metres, vibratory power roller
shall be used to consolidate the filing unless otherwise directed by ENGINEER. The
CONTRACTOR shall make good all subsidence and shrinkage in earth fillings,
embankments, traverses, etc. during execution and till the completion of work unless

otherwise specified.
2.3 FILLING IN TRENCHES

Filling in trenches for pipes and drains shall be commenced as soon as the joints of pipes
and drains have been tested and passed. The backfiling material shall be properly
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consolidated by watering and ramming, taking due care that no damage is caused to the
pipes. Where the trenches are excavated in soil, the filling from the bottom of the trench to
the level of the centre line of the pipe shall be done by hand compaction with selected
approved earth in layers not exceeding 8 cm, backfilling above the level of the centre line
of the pipe shall be done with selected earth by hand compaction or other approved
means in layers not exceeding 15 cm.

In case of excavation of trenches in rock, the filling upto a level 30 cm above the top of the
pipe shall be done with fine materials, such as earth, murrum etc. The filling up of the level
of the centre line of the pipe shall be done by hand compaction in layers not exceeding 8
cm whereas the filling above the centre line of the pipe shall be done by hand compaction
or approved means in layers not exceeding 15 cm. The filling from a level 30 cm above
the top of the pipe to the top of the trench shall be done by hand or other approved
mechanical methods with broken rock filling of size not exceeding 15 cm mixed with fine
material as available to fill up the voids. Filling of the trenches shall be carried

simultaneously on both sides of the pipe to avoid unequal pressure on the pipe.
2.4  FILL DENSITY

The compaction, only where so called for, in the schedule of quantities/ items shall comply
with the specified (Standard Proctor/ Modified Proctor) density at moisture content
differing not more than 4 percent from the optimum moisture content. The CONTRACTOR
shall demonstrate adequately at his cost, by field and laboratory tests that the specified
density has been obtained.

3.0 PLAIN CEMENT CONCRETE (PROVIDING AND LAYING CEMENT
CONCRETE 1:2:4 AND CURING COMPLETE EXCLUDING FORMWORK) AND
REINFORCED CEMENT CONCRETE (PROVIDING AND CAST IN SITU C.C IN GRADE
M-25 PROPORTION OF INGREDIENTS AS PER MIX DESIGN BY WEIGH BATCHING
USING GRANITE, QUARTZITE TRAP METAL SIZE 12 MMTO 20 MM AND OR 6 MM
TO 12 MM INCLUDING SCAFFOLDING CENTERING FORM WORK,NEEDLE
VIBRATED CONSOLIDATION , CURING AND HYDRAULIC TESTING ETC.COMPLETE
UPTO 6 METER HEIGHT/DEPTH AV. FOR ALL WATER RETAINING STRUCTURE).

3.1 SCOPE
Signature of Contractor ~ TCE.10196A-H-292-928 Surat Smart City Development Limited 10
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This Specification covers the general requirements for ready mixed concrete and for
concrete using on-site production facilities including requirements in regard to the quality,
handling, storage of ingredients, proportioning, batching, mixing, transporting, placing,
curing, protecting, repairing, finishing and testing of concrete; formwork; requirements in
regard to the quality, storage, bending and fixing of reinforcement; grouting as well as
mode of measurement and payment for completed works.

It shall be very clearly understood that the specifications given herein are brief and do not
cover minute details. However, all works shall have to be carried out in accordance with
the relevant standards and codes of practices or in their absence in accordance with the
best accepted current ENGINEERING practices or as directed by ENGINEER from time to
time. The decision of ENGINEER as regards the specification to be adopted and their
interpretation and the mode of execution of work shall be final and binding on
CONTRACTOR and no claim whatsoever will be entertained on this account.

3.2 APPLICABLE CODES AND SPECIFICATIONS
The following specifications, standards and codes, including all official
amendments/revisions and other specifications & codes referred to therein, should be
considered a part of this specification. In all cases the latest issue/edition/revision shall
apply. In case of discrepancy between this specification and those referred to herein
below or other specifications forming a part of this bid document, this specification shall

govern.

IS Code No. Subject

GENERAL

IS 4082 Stacking & storage of construction materials and
components at site — Recommendations

EARTH WORK

IS3674 Safety code for excavation work

IS 1498 Classification and identification of soils for general
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engineering purposes.

IS 1200 (Pt-1)

Method of measurement of earth work

IS 1200 (Pt-27)

Method of measurement of earth work (by Mechanical
Appliances)

IS 4081 Safety code for Blasting and related drilling operation

IS 4988 (Part-1V) Excavators

MORTARS

IS 269 Specification for 33 grade ordinary Portland cement

IS 455 Specification for Portland slag cement

IS 650 Specification for standard sand for testing of cement

IS 1269 Specification for 53 grade ordinary Portland cement

IS 1542 Specification for sand for plaster

IS2116 Specification for sand for masonry mortar

IS 2250 Code of practice for preparation and use of masonry
Mortar

IS 3025 Method of sampling and test for water

IS 3406 Specification for masonry cement

IS 3812 (Part-I)

Specification for flyash for use as pozzolana in cement
mortar and concrete

IS 3812 (Part-lIl)

Specification for flyash for use as admixture in cement
mortar and concrete

IS 8041 Rapid hardening Portland cement

IS 8042 Specification for white cement

IS8112 Specification for 43 grade ordinary Portland cement

IS 1298 Methods of test for determination of free lime in portland

cement
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IS 6452 High alumina cement for structural use

IS 1489 Portland Pazzolana Cement

CONCRETE WORK

IS 383 Specification for coarse and fine aggregate from natural
source for concrete

IS 303 Coarse and fine aggregates from natural sources for
concrete

IS 1830 Methods for sampling of aggregates for concrete

IS 2386 Method of test for aggregates for concrete

(a) Part-I : Particle size and shape

(b) Part-1l : Estimation of deleterious materials and organic impurities

(c) Part-1ll : Specific gravity, density, voids absorption and bulking

(d) Part-1V : Mechanical properties

(e) Part-V : Soundness

IS 2505 General requirements for concrete vibrators —immersion
type

IS 2506 General requirements for concrete vibrators — screed
board concrete vibrators

IS 2645 Specification for integral water proofing compounds for

cement mortar and concrete

IS 761 (Part-I)

Code of practice for extreme weather concreting (Part-I)
recommended practice for hot weather concreting

IS 7861 (Part-II)

Code of practice for extreme weather concreting (Part-Il)
recommended

IS9103

Specification for concrete admixtures

IS 460

Test sieves
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IS 1607 Methods for dry sieving
IS 1834 Hot applied sealing compounds for jointing concrete

REINFORCED CEMENT CONCR

ETE WORK

IS 1904

Structural safety of buildings, shallow foundation

IS 1893

Criteria for earthquake resistant design of structures

IS 432 (Part-I)

Specification for mild steel and medium tensile steel bars
and hard drawn steel wire for concrete reinforcement
part-l mild steel and medium tensile steel bars

IS 432 (part-11)

Specification for mild steel and medium tensile steel bars
and hard drawn steel wire for concrete reinforcement
part-1l hard drawn steel wire

IS 456 Code of practice for plain and reinforced concrete
IS516 Method of test for strength of concrete
IS1199 Method of sampling and analysis of concrete

IS 1200 (Part-Il)

Method of measurement of building and civil engineering
work — concrete work

IS 1200 (Part-V)

Method of measurement of building and civil engineering
work — concrete work (Part 5 — Form work)

IS 1566 Specification for hard drawn steel wire fabric for concrete
requirement

IS 1599 Method of bend test

IS 1343 Code of practice for Prestressed Concrete

IS1786 Specification for high strength deformed steel and wires
for concrete reinforcement

IS1791 Specification for batch type concrete mixes

IS 2502 Code of practice for bending and fixing of bars for

concrete reinforcement
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IS 2751 Recommended practice for welding of mild steel plain
and deformed bars for reinforced construction

IS 4925 Batch plants specification for concrete batching and
mixing plant

IS 4926 Ready — Mixed Concrete

IS 10262 Recommended guidelines for concrete mix design

IS 13311 (Part-)

Indian standard for non-destructive testing of concrete.
Method of test for ultrasonic pulse velocity

IS 13311 (Part-lI)

Indian standard for non-destructive testing of concrete.
Method of testing by rebound hammer.

IS 3370 Concrete structures for storage of liquids

IS1568 Wire gauge for general purposes

IS1139 Hot rolled mild steel and medium tensile steel deformed
bars for concrete reinforcements

IS 2502 Code of practice for bending and fixing of bars for
concrete reinforcement

IS2751 Code of practice for welding of mild steel bars used for
reinforced concrete work

STEEL WORK

IS 226 Structural steel

IS 2062 Steel for general structural purpose

IS 800 Code of practice for use of structural steel in general in
steel construction

IS 806 Code of practice for use of steel Tubes in general building
construction

IS 816 Code of practice for use of metal arc welding for general
construction in mild steel

IS 818 Code of practice for safety and healthy requirements in
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electric and gas welding and cutting operations

IS 822 Code of procedure for inspection of welds

IS1161 Steel tubes for structural purposes

IS1728 Specification for Cast Iron Manhole Covers and Frames

IS 12592 Pre-cast Concrete Manhole Covers and Frames-Specifications
IS5382 Specification for rubber sealing rings for gas mains, water mains

and sewers

WATR PROOFING TREATMENT

IS3370 (Part 1)

Code of practice for concrete structures for the storage of liquid :
Part-1 General Requirements

Materials

@ IS: 269
(b) 1S: 455
(c) 1S:1489
(d) 1s:8112
(e) 1S:12330
H 1S:383
(g) 1S:432
(h) 1S:1786
(i) 1S:1566
(G) 1S:9103
(k) IS: 2645
() 1S: 4900
(m) 1S: 4926
(n) 1S:12269

Specification for 33 grade Ordinary Portland Cement.
Specification for Portland Slag Cement.

Specification for Portland Pozzolana Cement (Parts 1 & 2)
Specification for 43 grade Ordinary Portland Cement.
Specification for Sulphate resisting Portland Cement.

Specification for coarse and fine aggregates from natural
sources for concrete.

Specification for mild steel and medium tensile (Parts steel
bars and hard drawn steel wires for 1 & 2) concrete
reinforcement.

Specification for high strength deformed steel bars and wires
for concrete reinforcement.

Specification for hard drawn steel wire fabric for (Parts II)
concrete reinforcement.

Specification for admixtures for concrete.

Specification for integral cement waterproofing compounds.
Specification for plywood for concrete shuttering work.
Ready Mixed Concrete.

Specification for 53 grade Ordinary Portland Cement.
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Specification for rapid hardening cement.

Specification for low heat cement.

Specification for Supersulphated Cement.

Specification for Granulated Ground Blast Furnace Slag.
Specification for Granulated Ground Blast Furnace Slag.

Specifications for precast concrete masonry units (Part 1)
Methods for specifying precast concrete masonry (Part 2)

Methods of physical tests for hydraulic cement. (Parts 1 to
15)

Method of chemical analysis of hydraulic cement.
Specification for standard sand for testing of cement.
Methods for sampling of aggregates for concrete.
Methods of test for aggregates for concrete (Parts 1 to 8)

Methods of sampling and test (physical and chemical) water
used in industry.(Part 1 to 51)

Methods of test for determination of water soluble chlorides
in concrete admixtures.

Recommended guidelines for Concrete Mix Design.

Handbook on Concrete Mixes.

Method of sampling and analysis of concrete.
Method of test for strength of concrete.

Method of making, curing and determining compressive
strength of accelerated cured concrete test specimens.

Method of test for determining setting time of concrete by
penetration resistance.

Method of test for abrasion resistance of concrete.
Methods of testing bond in reinforced concrete.

Specification for batch type concrete mixers.

Specification for roller pan mixer.

(o) 1S:8041
(p) 1S:12600
(@) 1S:6909
(n 1S:12089
(s) BS: 6699
() BS:6073
Material Testing
(@ 1S:4031
(b) 1S: 4032
(c) 1S:650
(d) 1S:2430
(e) 1S: 2386
H 1S: 3025
(g) 1S:6925
Concrete Mix Design
(@ IS: 10262
(b) SP:23
Concrete Testing
(@ 1S:1199
(b) 1S:516
© s 9013
(d) IS: 8142
(e) 1S:9284
" 1S:2770
Equipment
(@ I1s:1791
(b) 1S:2438
(c) 1S:4925

Specification for concrete batching and mixing plant.
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(d) 1S:5892  Specification for concrete transit mixer and agitator.
(e) 1S:7242  Specification for concrete spreaders.

(H 1S:2505 General Requirements for concrete vibrators: Immersion
type.
(g) 1S:2506  General Requirements for screed board concrete vibrators.

(h) 1S:2514  Specification for concrete vibrating tables.

() 1S:3366  Specification for pan vibrators.

() 1S:4656  Specification for form vibrators for concrete.

(k) 1S:11993 Code of practice for use of screed board concrete vibrators.
() 1S:7251  Specification for concrete finishers.

(m) 1S: 2722  Specifications for portable swing weigh batchers for
concrete (single and double bucket type).

(n) 1S:2750  Specifications for steel scaffoldings.

Construction Safety
(& 1S:3696  Safety code for scaffolds and ladders.(Parts 1 & 2)
(b) 1S:7969  Safety code for handling and storage of building materials.

(c) 1S:8989  Safety code for erection of concrete framed structures.
Measurement

(@ 1S:1200 Method of measurement of building and ENGINEERING
(Part 1to 12) works (Part 2 and 5).

3.3 GENERAL

ENGINEER shall have the right at all times to inspect all operations including the
sources of materials, procurement, layout and storage of materials, the concrete
batching and mixing equipment, and the quality control system. Such an inspection shall
be arranged and ENGINEER'’s approval obtained, prior to starting of concrete work. This
shall, however, not relieve CONTRACTOR of any of his responsibilities. All materials,
which do not conform to this specification, shall be rejected. Materials should be selected
so that they can satisfy the design requirements of strength, serviceability, safety,
durability and finish with due regards to the functional requirements and the
environmental conditions to which the structure will be subjected. Materials complying
with codes/standards shall only be used. Other materials may be used after approval of
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the ENGINEER and after establishing their performance suitability based on previous

data, experience or tests.

3.4 CEMENT

Unless otherwise specified or called for by ENGINEER/ OWNER, cement shall be
Ordinary Portland Cement conforming to IS: 269, IS: 8112 or IS: 12269. The Portland
Pozzolana Cement shall conform to IS: 1489 and it shall be used as directed by
ENGINEER. Where Portland Pozzolana or slag cements are used, it shall be ensured
that consistency of quality is maintained and there will be no adverse interactions
between the materials and the finish specified is not marred.

Only one type of cement shall be used in any one mix unless specifically approved by
ENGINEER. The source of supply, type or brand of cement within the same structure or
portion thereof shall not be changed without prior approval from ENGINEER.

Cement, which is not used within 90 days from its date of manufacture, shall be tested at
a laboratory approved by ENGINEER and until the results of such tests are found
satisfactory, it shall not be used in any work.

Fly Ash Blended Cements conforming to IS: 1489 (Part I) may be used in RCC

structures as per the guidelines given below:
3.5 GENERAL

IS: 456-2000 Code of Practice for Plain and Reinforced Concrete (as amended up to

date) shall be followed in regard to Concrete Mix Proportion and its production as under:

i. The concrete mix design shall be done as “Design Mix Concrete” as prescribed in
clause 9 of IS: 456 mentioned above.

il. Concrete shall be manufactured in accordance with clause 10 of above
mentioned 1IS: 456 covering quality assurance measures both technical and
organisational, which shall also necessarily require a qualified Concrete
Technologist to be available during manufacture of concrete for certification of

quality of concrete.

Minimum M25 grade of concrete shall be used in all structural elements made with RCC

both in load bearing and framed structure.
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The mechanical properties such as modulus of elasticity, tensile strength, creep and
shrinkage of fly ash mixed concrete or concrete using fly ash blended cements (PPCs)
are not likely to be significantly different and their values are to be taken same as those
used for concrete made with OPC.

To control higher rate of carbonation in early ages of concrete both in fly ash admixed as
well as PPC based concrete, water/ binder ratio shall be kept as low as possible, which

shall be closely monitored during concrete manufacture.

If necessitated due to low water/binder ratio, required workability shall be achieved by
use of chloride free chemical admixtures conforming to IS 9103. The compatibility of
chemical admixtures and super plasticizers with each set OPC, fly ash and/ or PPC

received from different sources shall be ensured by trials.

In environment subjected to aggressive chloride or sulphate attach in particular, use of
fly ash admixed or PPC based concrete is recommended. In cases, where structural
concrete is exposed to excessive magnesium sulphate, flyash substitution/ content shall
be limited to 18% by weight. Special type of cement with low C3A content may also be
alternatively used. Durability criteria like minimum binder content and maximum water

/binder ratio also need to be given due consideration in such environment.

Wet curing period shall be enhanced to a minimum of 10 days or its equivalent. In hot

and arid regions, the minimum curing period shall be 14 days or its equivalent.

3.6 USE OF FLY ASH ADMIXED CEMENT CONCRETE (FACC) IN RCC
STRUCTURE

There shall be no bar on use of FACC in RCC structures subject to following additional

conditions.

(@ Fly ash shall have its chemical characteristics and physical requirements, etc.
conforming to IS: 3812 (Parts | and Il) and shall be duly certified.

(b) To ensure uniform blending of fly ash with cement in conformity with IS: 456, a
specific facility needs to be created at site with complete computerised
automated process control to achieve design quality or with similar facility from
Ready Mix Concrete (RMC) plants.
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(© As per IS: 1489 (Part-1) maximum 35% of OPC by mass is permitted to be
substituted with fly ash conforming to IS: 3812 (Part-1) and same is reiterated.

(d) Separate storage for dry fly ash shall be provided. Storage bins or silos shall be
weather proof and permit a free flow and efficient discharge of fly ash. The filter
or dust control system provided in the bins or silos shall be of sufficient size to
allow delivery of fly ash maintained at specified pressure to prevent undue

emission of fly ash dust, which may interfere weighing accuracy.

3.7 USE OF FLY ASH BLENDED CEMENTS IN CEMENT CONCRETE (PPCC) IN
RCC STRUCTURE

@ Subject to General Guidelines detailed out as above, PPC manufactured
conforming to IS: 1489 (Part-1) shall be treated at par with OPC for manufacture
of Design Mix concrete for structural use in RCC.

(b) Till the time, BIS makes it mandatory to print the percentage of fly ash on each
bag of cement, the certificate from the PPC manufacture indicating the same
shall be insisted upon before allowing use of such cements in works.

(© While using PPC for structural concrete work, no further admixing of fly ash shall

be permitted.
3.8 AGGREGATES

Aggregates shall consist of naturally occurring stones and gravel (crushed or uncrushed)
and sand. They shall be chemically inert, strong, hard, clean, durable against
weathering, of limited porosity, free from dust/silt/organic impurities/deleterious materials
and conform to IS: 383. Aggregates such as slag, crushed over burnt bricks, bloated
clay ash, sintered fly ash and tiles shall not be used. Aggregates shall be washed and
screened before use where necessary or if directed by the ENGINEER. Aggregates
containing reactive materials shall be used only after tests conclusively prove that there
will be no adverse affect on strength, durability and finish, including long term effects, on
the concrete. The fineness modulus of sand shall neither be less than 2.2 nor more than
3.2. If use of sand having fineness modulus more than 3.2 is unavoidable then it shall be

suitable blended with crusher stone dust.

The maximum size of coarse aggregate shall be as stated on the drawings, but in no

case greater than 1/4 of the minimum thickness of the member, provided that the
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concrete can be placed without difficulty so as to surround all reinforcement thoroughly

and fill the corners of the form. For most work 20 mm aggregate is suitable. Where there

is no restriction to the flow of concrete into sections, 40 mm or larger size is permitted.

In concrete elements with thin sections, closely spaced reinforcements or small cover,

consideration should be given to the use of 10mm nominal maximum size.

Plums 160 mm and above of a reasonable size may be used where directed. Plums
shall not constitute more than 20% by volume of concrete unless specified by
ENGINEER.

3.9 WATER

Water used for both mixing and curing shall conform to IS: 456. Potable water is
generally satisfactory. Water containing any excess of acid, alkali, sugar or salt shall not

be used.

The pH value of water shall not be less than 6.

Seawater shall not be used for concrete mixing and curing.

The proposed admixtures shall comply with requirements of specification part 11- Water
sealing materials.

3.10 REINFORCEMENT

Reinforcement bars shall conform to IS: 432 and or IS: 1786 and welded wire fabric to

IS: 1566 as shown on the drawing. Grade of Reinforcement shall be Fe500 TMT/CRS as
approved by Engineer In Charge.
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All reinforcement shall be clean, free from pitting, oil, grease, paint, loose mill scales,

rust, dirt, dust or any other substance that will destroy or reduce bond.

Special precaution like coating of reinforcement may be provided with the prior approval
of ENGINEER.

3.11 SAMPLE AND TESTS

All materials used for the works shall be tested before use. The frequency of such
confirmatory tests shall be decided by ENGINEER. Manufacturer’s test certificate shall
be furnished for each batch of cement/steel and when directed by ENGINEER samples
shall also be got tested by the CONTRACTOR in a laboratory approved by ENGINEER
at no extra cost to OWNER. However, where material is supplied by OWNER, all testing
charges shall be borne by OWNER, but transportation and preparation of material
samples for the laboratory shall be done by CONTRACTOR at no extra cost.

Sampling and testing of aggregates shall be as per IS: 2386 under the supervision of
ENGINEER. The cost of all tests, sampling, etc. shall be borne by CONTRACTOR. For

coarse aggregate crushing value shall be tested.
Water to be used shall be tested to comply with clause 5.4 of IS: 456.

CONTRACTOR shall furnish manufacturer’s test certificates and technical literature for
the admixture proposed to be used. If directed, the admixture shall be got tested at an

approved laboratory at no extra cost.

3.12 STORING OF MATERIALS

All material shall be stored in a manner so as to prevent its deterioration and
contamination, which would preclude its use in the works. Requirements of IS: 4082
shall be complied with. CONTRACTOR will have to make his own arrangements for the
storage of adequate quantity of cement even if cement is supplied by OWNER. If such
cement is not stored properly and has deteriorated, the material shall be rejected. Cost
of such rejected cement, where cement is supplied by OWNER, shall be recovered at
issue rate or open market rate whichever is higher. Cement bags shall be stored in dry
weatherproof shed with a raised floor, well away from the outer walls and insulated from

the floor to avoid moisture from ground. Not more than 15 bags shall be stacked in any
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tier. Storage arrangement shall be approved by ENGINEER. Storage under tarpaulins
shall not be permitted. Each consignment of cement shall be stored separately and
consumed in its order of receipt. CONTRACTOR shall maintain record of receipt and
consumption of cement.

Each size of coarse and fine aggregates shall be stacked separately and shall be
protected from dropping leaves and contamination with foreign material. The stacks shall

be on hard, clean, free draining bases, draining away from the concrete mixing area.

CONTRACTOR shall make his own arrangements for storing water at site in tanks of
approved capacity. The tanks shall be cleaned at least once a week to prevent

contamination.

The reinforcement shall be stacked on top of timber sleepers to avoid contact with

ground/ water. Each type and size shall be stacked separately.
4.0 CONCRETE
4.1 GENERAL

Concrete grade shall be as designated on drawings. Concrete in the works shall be
“DESIGN MIX CONCRETE” OR “NOMINAL MIX CONCRETE”. All concrete works of
upto grade M15 shall be NOMINAL MIX CONCRETE whereas all other grades, M20 and
above, shall be DESIGN MIX CONCRETE.

4.2 DESIGN MIX CONCRETE
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Design Mix Concrete are classified in three categories, viz. "Normal Concrete (M)",
"Heavy Concrete (H)", "Super Heavy Concrete (SH)". Each class of concrete shall be
identified by a prefix and two numbers. Prefix "M" would denote Normal Concrete, prefix
"H" would denote heavy concrete and prefix "SH" would denote super heavy concrete.
The two numbers e.g. 25 - 40 would denote the crushing strength of cube at 28 days in

N/sgmm and maximum size of the coarse aggregates in millimetres respectively.

Normal concrete shall have a net dry unit weight of not less than 25 kN/cum, for the
finished structure after curing, Heavy concrete shall have a net dry unit weight of not less
than 36.30 kN/cum, for the finished structure after curing and special heavy concrete
shall have a net dry unit weight of not less than 41 kN/cum for the finished structure after
curing.

4.3 MIX DESIGN AND TESTING

For Design Mix Concrete, the mix shall be designed as per any of four methods given in
SP: 23 to provide the grade of concrete having the required workability and characteristic
strength not less than appropriate values given in IS: 456. The design mix shall in
addition be such that it is cohesive and does not segregate during placement and should
result in a dense and durable concrete capable of giving the specified finish. For liquid
retaining structures, the mix shall also result in watertight concrete. The CONTRACTOR
shall exercise great care while designing the concrete mix and executing the works to

achieve the desired result.

The minimum grade of concrete shall be as per Table 5 of IS: 456 for various exposure
conditions of concrete. For various environmental conditions, refer Table 3 of IS: 456.
The minimum cement content for Design Mix Concrete shall be as per Table 5 of IS: 456

or as given below, whichever is higher.

Grade of Concrete, M Minimum Cement Content in

kg/cum of Concrete

20 300
25 320
30 340
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35 360
40 360
45 400

The minimum cement content stipulated above shall be adopted irrespective of whether
the CONTRACTOR achieves the desired strength with less quantity of cement. The
CONTRACTOR'’s quoted rates for concrete shall provide for the above eventuality and
nothing extra shall become payable to the CONTRACTOR on this account. Even in the
case where the quantity of cement required is higher than that specified above to
achieve desired strength based on an approved mix design, nothing extra shall become
payable to the CONTRACTOR.

It shall be CONTRACTOR'’s sole responsibility to carry out the mix designs at his own
cost. He shall furnish to ENGINEER for approval at least 30 days before concreting
operations, a statement of proportions proposed to be used for the various concrete
mixes and the strength results obtained. The strength requirements of the concrete
mixes ascertained on 150 mm cubes as per IS: 516 shall comply with the requirements

of 1S: 456.
Grade of Minimum Compressive Specified Characteristic
Concrete Strength N/mm? at 7 days compressive strength  N/mm?
at 28 days
M15 10.0 15.0
M20 13.5 20.0
M25 17.0 25.0
M30 20.0 30.0
M35 23.5 35.0
M40 27.0 40.0
M45 30.0 45.0

Signature of Contractor ~ TCE.10196A-H-292-928 Surat Smart City Development Limited 26



Smart City }{
Volume Ill A Employers Requirement & Specifications Visual Improvement of Roads

A range of slumps recommended for various types of construction, unless otherwise
instructed by the ENGINEER, shall be as given below:

Structure/ Member Slump in millimetres
Maximum Minimum

Reinforced foundation walls and

. 75 25
footings
Plain footings, caissons and

75 25

substructure walls
Slabs, Beams and reinforced 50 o5
walls
Pavements 50 25
Heavy mass construction 50 25
Liquid retaining/  conveying 50 o5
structures

(NOTE: These values are not meant for pumped concrete placed using slip formed

technique.)

Where single size graded coarse aggregate are not available, aggregates of different
sizes shall be properly combined. The CONTRACTORSs mix design shall show that
combined grading of coarse aggregate meets the requirements of Table 2 of IS: 383 for

graded aggregates.
4.4 BATCHING AND MIXING OF CONCRETE

Proportions of aggregates and cement, as per approved concrete mix design, shall be
by weight. These proportions shall be maintained during subsequent concrete batching
by means of weigh batchers capable of controlling the weights within £2% for cement
and +3% for aggregate. The batching equipment shall be calibrated at the frequency
decided by ENGINEER. Amount of water added shall be such as to produce dense
concrete of required consistency, specified strength and satisfactory workability and
shall be so adjusted to account for moisture content in the aggregates. Water- cement
ratio specified for use by ENGINEER shall be maintained. Each time the work stops, the
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mixer shall be cleaned out, and while recommencing, the first batch shall have 10%
additional sand and cement to allow for sticking in the drum. Arrangement should be
made by CONTRACTOR to have the cubes tested at his own expense in an approved
laboratory or in field with prior consent of ENGINEER. Sampling and testing of strength
and workability of concrete shall be as per IS: 1199, IS: 516 and IS: 456.1t is preferable

to cast additional cubes (minimum 3 specimen) for testing at 7 days and 14 days.

4.5 NOMINAL MIX CONCRETE

451 MIX DESIGN AND TESTING

Mix Design and preliminary tests are not necessary for Nominal Mix Concrete. However
works tests shall be carried out as per IS: 456. Proportions for Nominal Mix Concrete
and water-cement ratio may be adopted as per Table 9 of IS: 456. However, it will be
CONTRACTOR'’s sole responsibility to adopt appropriate nominal mix proportions to
achieve the specified characteristic strength.

4.5.2 BATCHING AND MIXING OF CONCRETE

Based on the adopted nominal mixes, aggregates shall be measured by volume.
However cement shall be by weight only. Appropriate correction shall be made for
bulking of sand after testing.

4.6 READY MIXED CONCRETE

All specification as per 1S: 4926 — “Specification for Ready Mixed Concrete” shall be
used.

The CONTRACTOR shall identify at least two sources of ready mix concrete supplier
and get it approved by ENGINEER prior to start of the Works. Any change in the source
of the RMC, shall be got approved by the ENGINEER.

The design mix prepared by the RMC supplier shall be the responsibility of the
CONTRACTOR. The testing of concrete as per Codal provisions and the specifications

shall be done by the CONTRACTOR same as the normal concreting works.
4.7 FORMWORK
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Formwork shall be all inclusive and shall consist of but not limited to shores, bracings,

sides of, walls, bottom of slabs, etc. including ties, anchors, hangers, inserts, falsework,

wedges, etc.

The design and engineering of the formwork as well as its construction shall be the
responsibility of CONTRACTOR. However, if so directed by ENGINEER, the drawings

and calculations for the design of the formwork shall be submitted to ENGINEER for

approval.

Formwork shall be designed to fulfil the following requirements:

(@)

(b)

()

(d)

(€)

M
(¢))

(h)

Sufficiently rigid and tight to prevent loss of grout or mortar from the concrete at

all stages and appropriate to the methods of placing and compacting.

Capable of providing concrete of the correct shape and surface finish within the

specified tolerance limits.

Capable of withstanding without deflection the worst combination of self weight,
reinforcement and concrete weight, all loads and dynamic effects arising from

construction and compacting activities, wind and weather forces.

Capable of easily striking without shock, disturbance or damage to the concrete.
Soffit forms capable of imparting a camber if required.

Soffit forms and supports capable of being left in position if required.

Capable of being cleaned and/ or coated if necessary immediately prior to casting
the concrete design temporary openings where necessary for these purposes

and to facilitate the preparation of construction joints.

The formwork may be of lined timber, waterproof / plastic coated plywood, steel,
plastic depending upon the type of finish specified. Sliding forms and slip form
may be used with the approval of ENGINEER. Timber for formwork shall be well
seasoned, free from sap, shakes, loose knots, worm holes, warps and other
surface defects. Joints between formwork and formwork and between formwork
and structure shall be sufficiently tight to prevent loss of slurry from concrete
using foam and rubber seals .The faces of formwork coming in contact with
concrete shall be cleaned and two coats of approved mould oil applied before

fixing reinforcement. All rubbish, particularly chippings, shavings, sawdust, wire
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pieces, dust etc. shall be removed from the interior of the forms before the
concrete is placed. Where directed, cleaning of forms shall be done by blasting
with a jet of compressed air at no extra cost.Forms intended for reuse shall be
treated with care. Forms that have deteriorated shall not be used. Before reuse,
all forms shall be thoroughly scraped, cleaned, nails removed, holes suitably
plugged, joints repaired and warped lumber replaced to the satisfaction of
ENGINEER. CONTRACTOR shall equip himself with enough quantity of
shuttering to allow for wastage so as to complete the job in time.Permanent
formwork shall be checked for its durability and compatibility with adjoining
concrete before it is used in the structure. It shall be properly anchored to the

concrete.
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Wire ties passing through beams, columns and walls shall not be allowed. In their place
bolts passing through sleeves may be used. Formwork spacers left in situ shall not
impair the desired appearance or durability of the structure by causing spalling, rust
staining or allowing the passage of moisture.

For liquid retaining structures sleeves shall not be provided for through bolts nor shall
through bolts be removed if provided. The bolts, in the latter case, shall be cut at 25 mm
depth from the surface and the hole made good by cement mortar of the same

proportion as the concrete just after striking the formwork.

Where specified or shown on drawings all corners and angles exposed in the finished

structure shall have chamfers or fillets of 20 mm x 20 mm size.

Forms for substructure may be omitted when, in the opinion of ENGINEER, the open
excavation is firm enough (in hard non-porous soails) to act as a form. Such excavation
shall be slightly larger, as directed by ENGINEER, than that required as per drawing to

compensate for irregularities in excavation.

CONTRACTOR shall provide adequate props of adjustable steel pipes carried down to a

firm bearing without overloading any of the structures.

Formwork showing excessive distortion, during any stage of construction, shall be
removed. Placed concrete affected by faulty formwork, shall be entirely removed and

formwork corrected prior to placement of new concrete at CONTRACTOR's cost.

The striking time for formwork shall be determined based on the following requirements:
(@) Development of adequate concrete strength;

(b) Permissible deflection at time of striking form work;

(c) Curing procedure employed - its efficiency and effectiveness;

(d) Subsequent surface treatment to be done;

(e) Prevention of thermal cracking at re-entrant angles;

® Ambient temperatures; and Aggressiveness of the environment (unless

immediate adequate steps are taken to prevent damage to the concrete).

Under normal circumstances (generally where temperatures are above 20 Deg. C) forms
may be struck after expiry of the period given in IS: 456 unless directed otherwise by
ENGINEER. For Portland Pozzolana / slag cement the stripping time shall be suitably
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modified as directed by the ENGINEER. It is the CONTRACTOR’s responsibility to
ensure that forms are not struck until the concrete has developed sufficient strength to
support itself, does not undergo excessive deformation and resists surface damage and

any stresses arising during the construction period.

In addition to the above clauses, Specification Part 3- Formwork enclosed with this

tender is also applicable and should be referred.

4.8 REINFORCEMENT FABRICATION AND PLACEMENT

Reinforcing bars supplied in the form of bent coils shall be straightened cold without
damage at no extra cost. No bending shall be done when ambient temperature is below
5 Deg C. Suitable preheating may be permitted if steel bar bending is to be done at

below 0 Deg C. Bars supplied in bent coils shall be straightened only by machine.

All bars shall be accurately bent gradually and according to the sizes and shapes shown
on the drawings/ schedules or as directed by ENGINEER. Bar bending machines shall

be used to achieve desired accuracy.

Re-bending or straightening incorrectly bent bars shall not be done without approval of
ENGINEER.

Reinforcement shall be accurately fixed and maintained firmly in the correct position by
the use of blocks, spacers, chairs, binding wire, etc. to prevent displacement during
placing and compaction of concrete. The tied inplace reinforcement shall be approved
by ENGINEER prior to concrete placement. Spacers (PVC or Concrete) shall be of such
material and design as will be durable, not lead to corrosion of the reinforcement and not
cause spalling of the concrete cover.

Binding wire shall be 16 gauge soft annealed wires. Ends of the binding wire shall be
bent away from the concrete surface and in no case encroach into the concrete cover.
Substitution of reinforcement, laps/splices not shown on drawing shall be proposed by

CONTRACTOR and approved by ENGINEER.

If permitted by ENGINEER, welding of reinforcement shall be done in accordance with

IS: 2751, IS: 9417 and SP: 34 as applicable.
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Tolerance on placement of reinforcement shall be as per Cl. 12.3 of IS: 456.
4.9 PREPARATION PRIOR TO CONCRETE PLACEMENT

Before concrete is actually placed in position, the inside of the formwork shall be cleaned
and mould oil applied, inserts and reinforcement shall be correctly positioned and

securely held, necessary openings, pockets, etc. provided.

All arrangements-formwork, equipment and proposed procedure, shall be approved
by ENGINEER. CONTRACTOR shall maintain separate Pour Card for each pour as per
the format enclosed.

410 TRANSPORTING, PLACING AND COMPACTING CONCRETE

Concrete shall be transported from the mixing plant to the formwork with minimum time
lapse by methods that shall maintain the required workability and will prevent

segregation, loss of any ingredients or ingress of foreign matter or water.

In all cases concrete shall be deposited as nearly as practicable directly in its final
position. To avoid segregation, concrete shall not be rehandled or caused to flow. For
locations where direct placement is not possible and in narrow forms, CONTRACTOR
shall provide suitable drops and “Elephant Trunks”. Concrete shall not be dropped from

a height of more than 1.5 m as stipulated in clause 9.13.

Concrete shall not be placed in flowing water. Under water concrete shall be placed in
position by tremie or by pipeline from the mixer and shall never be allowed to fall freely

through the water.

While placing concrete the CONTRACTOR shall proceed as specified below and also

ensure the following:
(@ Continuously between construction joints and predetermined abutments.
(b) Without disturbance to forms or reinforcement.

(© Without disturbance to pipes, ducts, fixings and the like to be cast in; ensure that
such items are securely fixed. Ensure that concrete cannot enter open ends of

pipes and conduits, etc.
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(d) Without dropping in a manner that could cause segregation or shock.

(e In deep pours only when the concrete and formwork is designed for this purpose

and by using suitable chutes or pipes.
® Do not place if the workability is such that full compaction cannot be achieved.

(9) Without disturbing the unsupported sides of excavations; prevent contamination
of concrete with earth. Provide sheeting if necessary. In supported excavations,

withdraw the linings progressively as concrete is placed.

(h) If placed directly onto hardcore or any other porous material, dampen the surface

to reduce loss of water from the concrete.
® Ensure that there is no damage or displacement to sheet membranes.
0) Record the time and location of placing structural concrete.

Concrete shall normally be compacted in its final position within thirty minutes (Initial
setting time) of leaving the mixer. Concrete shall be compacted during placing with
approved vibrating equipment without causing segregation until it forms a solid mass
free from voids, thoroughly worked around reinforcement and embedded fixtures and
into all corners of the formwork. Immersion vibrators shall be inserted vertically at points
not more than 450 mm apart and withdrawn slowly till air bubbles cease to come to the
surface, leaving no voids. When placing concrete in layers advancing horizontally, care
shall be taken to ensure adequate vibration, blending and melding of the concrete
between successive layers. Vibrators shall not be allowed to come in contact with
reinforcement, formwork and finished surfaces after start of initial set. Over-vibration

leads to segregation and shall be avoided.
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Concrete may be conveyed and placed by mechanically operated equipment after
getting the complete procedure approved by ENGINEER. The slump shall be held to the
minimum necessary for conveying concrete by this method. When concrete is to be
pumped, the concrete mix shall be specially designed to suit pumping. Care shall be

taken to avoid stoppages in work once pumping has started.

CONTRACTOR shall submit a method statement to ENGINEER for approval, furnishing
details of pour sequence, thickness of each layer, mixing and conveying equipments

proposed etc. preferably with a sketch.

Except when placing with slip forms, each placement of concrete in multiple lift work
shall be allowed to set for at least 24 hours after the final set of concrete before the start
of subsequent placement. Placing shall stop when concrete reaches the top of the
opening in walls or bottom surface of slab, in slab and beam construction, and it shall be
resumed before concrete takes initial set but not until it has had time to settle as
determined by ENGINEER. Concrete shall be protected against damage until final

acceptance.
4.11 PLACING OF CONCRETE BY PUMPING METHODS
4.11.1 GENERAL

Placing of concrete by pumping will be as specified or authorised by ENGINEER to
achieve the required speediness of construction and maintain targeted schedules.
Pumping of concrete shall be done only after conducting pumpability trials to ascertain
the performance of fresh concrete on pumping in presence of the ENGINEER as per
approved procedure. During pumping, concrete shall be conveyed either through rigid
pipe or through flexible hose and discharged directly into the desired area. A steady
supply of pumpable concrete is necessary for satisfactory pumping. Pumpable concrete
requires properly graded aggregates, material uniformity, consistent batching and
thorough mixing. Concrete pumps used shall be able to deliver concrete over a
horizontal distance of about 400 m or of about 100 m in a vertical direction, (with
intermediate figures for a combination of horizontal and vertical movements). They shall
be used for concreting densely reinforced structures, internal structural elements of

buildings and for large pours of concrete.
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Placement of normal concrete by pumping will be permitted as specified or authorised by
the ENGINEER. The decision, whether or not to pump any particular mix shall rest
entirely with the ENGINEER and no extra claims for payment on this account will be
entertained. The pumping equipment, pipe lines and accessories as well as
proportioning of pumpable concrete shall generally confirm to the recommendations of
ACI-304.2 (latest revision) — Placing of concrete by pumping method - Proportioning of
pumpable mixes gives certain guide lines on concrete mix. However, final selection of
mix shall be as instructed by the ENGINEER.

4.11.2 PUMPING EQUIPMENT

Requisite numbers of modern dependable concrete pumps capable of pumping concrete
of specified quality at a rate required to meet the construction schedules, together with a
balanced complement of pipelines, accessories, spare parts, power controlled placing
booms, and experienced pump operators and maintenance staff shall be provided at

locations and in a manner approved by the ENGINEER.

The pumping plant shall be completely installed on each occasion, with preliminary mock
operation for a sufficient length of time prior to scheduled placement of a particular
concrete pour, to enable the ENGINEER to conduct pumpability tests and necessary

adjustments for the concrete mix, prior to use of the pumping for placement of concrete.
4.11.3 TYPE OF PUMP

The selection of the concrete pump shall be done as per the project requirement. The
CONTRACTOR shall submit the concrete pump data sheets proving the suitability for
the given project to ENGINEER for approval.

The concrete pump shall be selected on its best pumping capacity and the speediness
to be achieved in the project. The piston pumps of a net horizontal pumping capacity of
30 m®hr or 20 m3/hr or 15 m%nhr or 10 m*hr can be utilised. The combination of various
pumps to be used shall be decided by CONTRACTOR and shall submit the necessary
documents and targeted progress to be achieved in line with the Time Period and

Milestones.

These pumps shall have capacity to pump the concrete upto at a horizontal distance of
400 m and capable of generating a minimum pressure of 80 bar. These parameters shall

depend upon the building sizes, manoeuvrability and other construction features. These
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pumps shall consist of a receiving hopper with a bolted grill at top of capacity not less
than 600 litres. The hoppers shall be provided with hydraulically driven re-mixing blades
or other agitating devices to keep the concrete mixed continuously and maintain
consistency and uniformity. The pumps shall be provided with two cylinders with max.
diameter not less than 150 mm, stroke of about 1200 mm and the number of strokes not
exceeding 25 per minute. The outlet valves shall be located on the discharge lines. Type
of inlet and outlet valves may vary depending on the manufacturer, but they shall
preferably be of sliding-rod-flat-gate type. The piston shall be hydraulically driven.
Primary power shall be supplied by gasoline, diesel or electric motor of requisite power
rating. Care shall be taken by the CONTRACTOR to ensure uninterrupted operation of
the pumps during the entire period of concreting by providing adequate standby
arrangements. The primary power and pump equipment shall be either truck or trailer
mounted, and not skid mounted.

4.12 PIPELINE AND ACCESSORIES
4.12.1 RIGID PIPELINES

Concrete transported to the placement area by pumping methods shall be pumped
thorough rigid pipes or a combination of rigid and heavy-duty flexible hoses. Rigid pipe
shall be made available in minimum 125 mm diameter size. Aluminium alloy lines shall
not be used for delivery of concrete. Rigid pipes shall be furnished in such lengths as
can be manually handled by a single person.

4.12.2 FLEXIBLE CONDUIT (HOSE)

Flexible conduit shall be made of rubber, or spirally wound flexible metal, and plastic
flexible conduits generally present greater resistance to movement of concrete and their
performance is not the same as that of a rigid pipe and also larger sizes (100 mm to 123
mm) have a tendency to leak. Flexible conduits provided, shall be interchangeable with
rigid pipes and their use restricted to curves, difficult placement areas, and as

connection to moving cranes or to water borne lines.

4.12.3 COUPLINGS
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The couplings provided to connect both flexible and rigid pipe sections shall be adequate
in strength to withstand handling during erection of the pipe system, misalignments, and
poor support along the lines. They should be nominally rated for at least 3.45 MPa and
greater for rising over 30 m. The strength and tightness of joints shall be guaranteed.
Couplings shall be designed to allow replacement of any pipe section without moving
other pipe sections, and shall provide a full internal cross-section with no obstructions or

crevices to disrupt the smooth flow of concrete.
4.12.4 ACCESSORIES

The pump and the distribution system for a particular concreting job shall use the

accessories as listed below and they shall be approved by the ENGINEER.

(@ Rigid and flexible pipes in varying lengths, such as 3, 1.5, 0.9, 0.6 and 0.3 m
lengths.

(b) Curved sections of rigid pipes such as large radius elbows at angles of 90°, 45°,
22° 30’ and 11°15'.

(© Swivel joints and rotary distributors.

(d) Pin and gate valves to prevent back-flow in the pipe line.

(e) Switch valve to direct flow into another pipe line.

® Connection devices to fill form the bottom up.

(9) Temporary supports, rollers and other devices for protection of conduit over rock,

concrete, reinforcement steel and forms. Lifting and leashing points.

(h) Extra strong coupling for vertical runs in inaccessible areas.

0) Transition for connecting different sizes of pipes.

® Air vents for downhill pumping.

(k) Clean-out equipment.

() Adequate numbers of separate placement booms of various radius and reach,
either stationary steel column mounted or tower crane mast mounted moving on
rail tracks, or truck mounted shall be provided by the CONTRACTOR to match
within concrete placement schedule and pumps. For maximum flexibility of

operation the separate placement boom shall be such that they can be easily

lifted by the tower cranes provided. Their mounting arrangements shall be quick
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connecting type and interchangeable between tower crane masts, steel columns
and truck mountings etc. The placement booms shall consist of three hinged
parts incorporating a concrete pipe line with articulated inserts at boom joints and

ending in a flexible hose. The boom shall be remote controlled.
4.13 PROPROTIONING PUMPABLE CONCRETE
4.13.1 BASIC CONSIDERATION

Although the ingredients of concrete to be placed both by pumping and by other means
are the same, more emphasis shall be laid on the quality control and proportioning of a
dependable pumpable mix. Dependability is affected by the equipment and the operator,
with the control of all of the ingredients in the mixture, the batching and mixing
operations, and the knowledge and experience of all the personnel from beginning to
end.

Concrete mixes for pumping shall be “plastic” at all times. Stiff mixes shall not be used
for pumping as they do not pump well. Particular attention shall be given to the mortar

(cement, sand and water) and the amounts and sizes of coarse aggregates.
4.14 NORMAL WEIGHT AGGREGATES
4.14.1 COARSE NORMAL WEIGHT AGGREGATES

The maximum size of angular coarse aggregate shall be limited to one-third of the
smallest inside diameter of the hose or pipe based on simple geometry of cubical shape
aggregates. For well-rounded aggregates, the maximum size shall be limited to 40% of
the pipe or hose diameter. Adequate provisions shall be made to eliminate over size
particles in the concrete by screening or by careful selection of aggregate. Gradation of
sizes of coarse aggregates shall correspond to Grades A and B of Table-9 and shall
meet IS: 2386 requirements. If required, certain fractional sizes shall be combined and
blended to produce the required gradation. Greater emphasis shall be laid on uniformity

of gradation throughout the entire job.

The maximum size of the coarse aggregate has a significant effect on the volume or
amount of coarse aggregate that may be effectively used in a mix. As will be seen from
Table-10 the quantity of coarse aggregate must be substantially reduced as the
maximum size become smaller. Mixes consisting of too large a portion of coarse

aggregate with less cement shall be avoided.
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Table-1
Grading Requirement of Coarse Aggregates For Pumped Concrete

Grade — A (Maximum Size 40 mm) Grade — B (Maximum Size 20 mm)

_ _ Percent Passing _ Percent Passing

Sieve Size ) Sieve Size )
By Weight By Weight

50 mm 100 25 mm 100
40 mm 95 to 100 20 mm 90 to 100
20 mm 35t070 12.50 mm 20to 55
10 mm 10 to 30 10 mm 0to 15
4.75 mm Oto5 4.75 mm Oto5

Table-2
Volume of Coarse Aggregate Per Unit Of Volume Of Concrete

Grade — A (Maximum Size 40 mm) Grade — B (Maximum Size 20 mm)

Maximum Volume of Dry-rodded Coarse Aggregate per Unit Volume of

Size Aggregates of Concrete for different fineness modulii of sand

FMS =2.40 FMS =2.60 FMS =2.80 FMS =3.00

10 0.50 0.48 0.46 0.44
12.50 0.59 0.57 0.55 0.53
20 0.66 0.64 0.62 0.60
25 0.71 0.69 0.67 0.65
40 0.76 0.74 0.72 0.70
50 0.78 0.76 0.74 0.72
Note:
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. Volumes are based on aggregates in dry-rodded condition.

. These volumes are selected from empirical relationships to produce concrete with
a degree of workability suitable for usual reinforced construction. When placement

is to by pump, they shall be reduced by about 10 percent.
J FMS = Fineness Modulus of Sand.
.
4.14.2 FINE NORMAL WEIGHT AGGREGATE

Fine aggregate shall consist of natural sand, manufactured sand or a combination

thereof and shall be graded within the following limits.

Sieve Size Percent passing by Weight
9.50 mm 100

4.75 mm 95 to 100

2.36 mm 80 to 100

1.18 mm 50 to 85

600 microns 25to 60

300 microns 10 to 30

150 microns 21010

Fine aggregates shall conform to the requirements of IS: 2386. Particular attention shall
be given to those passing through finer screen sizes. For small line system (less than
150 mm) 15 to 30 percent shall pass 300 micron sieve and 5 to 10 percent shall pass
150 micron sieve. Sands which are deficient in either of these two sizes shall be blended
with selected finer sands or inert material such as quarry dust to produce these desired
percentages.

The fineness modulus of sand meeting the above grading limits will fall between 2.13
and 3.37 with the median being 2.75. Pumpability of mixes will generally improve with a
decrease in the fineness modulus value or in other words with the use of finer sands.
Sands having a fineness modulus between 2.40 and 3.00 are generally satisfactory
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provided that the percentages passing 300 micron and 150 micron sieves meet the
previously stated requirements. It shall also be emphasised that for uniformity, the
fineness modulus of the sand shall not vary more than 0.20 from the average value used
in proportioning.

Table-10 is suggested as a guide to determine the amounts of coarse aggregate to be
combined with sand of different fineness modulus. The foot note of Table-10 requires a
reduction in the volume of coarse aggregate by 10 percent for pumping. This margin
shall be considered as a safety margin for variations in sand gradation to reduce
pumping pressure. Under conditions of good materials control and uncomplicated line
systems, this reduction may not be required.

Although in practice it may not be possible to duplicate this recommended sand
gradation exactly, sands having a gradation closer to the upper limit (fine sand) are more
desirable for pumping than those near the lower limit (coarse sand). The fineness
modulus of sand according to the recommended curve is 2.68 and the gradation meets

all the requirements stated earlier.
4.15 WATER AND SLUMP

Water requirements and slump control for pumpable normal weight concrete are
interrelated and extremely important considerations. The mixing water requirements for a
particular mix shall be determined by the ENGINEER and madified to suit the fineness of
sands, quality of admixtures, additives, cement replacements or other special materials

being used in the concrete.

The CONTRACTOR shall establish the optimum slump jointly with the ENGINEER for a
pumpable mix at the discharge hose end and shall maintain control of that particular
slump throughout the course of a job. Excess water shall not be added in the receiving
hopper to make the concrete mix pumpable; instead attempt shall be made to obtain
‘truly plastic mix’ by proper proportioning.

Slump of concrete may undergo change between initial mixing and final placement. If the
slump at the discharge hose end is to be maintained within specified limits, it will be
necessary for the concrete to enter the pump at a higher slump to give the required
mobility during transport. Slump adjustments by re-proportioning of the constituents as

may be required shall be carried out by the CONTRACTOR jointly in consultation with

Signature of Contractor ~ TCE.10196A-H-292-928 Surat Smart City Development Limited 42



Smart City }{

Volume Ill A Employers Requirement & Specifications Visual Improvement of Roads

the ENGINEER for every type of mix and for every new placement and set up of pump

and pipelines.
4.16 CEMENT CONTENT

The determination of the cement content for a normal weight pump mix shall follow the
same basic principles used for conventionally placed concrete. The water cement ratio
shall be established by the ENGINEER on the basis of exposure conditions, strength
requirements or minimum cement consumption, whichever governs. However, because
of slightly higher ranges of slump and ratios of fine to coarse aggregates, the pump mix
may require an increase in the amount of cement above those pumpable concrete mass.
The total quantity of fines passing through the 300 micron sieve including cement, fine

sand, stone dust etc. shall be in the range of 380 to 450 kg/cum of concrete.

Cement content in case of M50 shall be maximum 425 kg/cum, and shall be a mix with
high range of workability i.e. 175 mm * 25 mm. All the contents shall be mixed based on

the mix design and trial studies.

While establishing the cement content for normal weight trial mixes, it will be necessary
to take into account the capabilities of the particular pump and its operator for over
strength proportioning in the laboratory to provide for field variations.

In case of pumping difficulties, it is desirable and economical to correct any deficiencies
in the aggregates, especially in the sand instead of using extra quantities of sand. With
well graded coarse and fine aggregates properly combined, the cement requirement for

pumpable mixes shall closely resemble to those used in conventionally placed concrete.
4.17 ADMIXTURES

The use of poor aggregate grading or aggregate with continuous change in overall
grading of the ‘combinations’ during concreting operation will make special admixtures
quite useful in overcoming the main difficulty like blockage in pumping. These

admixtures shall be incorporated in pumpable concrete to aim the following.

@ Increase in the range of mix designs which may be successfully pumped using
water reducing admixtures/ super plasticisers with the approval of the
ENGINEER.
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(b)

(€)

Reducing the risk of pipeline blockages by preventing segregation of concrete
mix.

To have satisfactory/ specified performance both in fresh and hardened state.

Any admixture that increases workability in normal weight concrete may usually improve

pumpability. The choice of type of admixture and the advantage gained from its use in

concrete to be pumped will depend on the characteristics of the pump mix and will be

finally decided by the ENGINEER in consultation with the admixture manufacturer.

For improvement of pumpability the following admixtures are generally recommended.
Such admixtures used shall be conforming to ASTM C-494/  1S: 9103:

(@)

(b)

Water Reducing Admixtures/ Super Plasticisers

These cause reduction in water requirements at constant slump or an increase in
slump at constant water-cement ratio. They can be designed to have no apparent
effect on setting time, or alternately to achieve varying degrees of acceleration or
retardation in rate of hardening of the mixture. Most water reducing admixtures

increase the palpability of the concrete mix through plasticising action.

Air Entraining Admixtures

Air entrained concrete is considerably plastic and more workable than non air
entrained concrete. It can be pumped with less coarse aggregate segregation
and has less tendency for concrete to bleed. Start-up after shut down is also
generally easier due to reduced bleeding. For pumped concrete these limits shall
be obtained at the point of placement in the structure. To compensate for air
content loss in the air entrained concrete higher entrainment of air may be
required at the batching plant. The required adjustment of admixture dose shall
be carried out by the ENGINEER after carrying out necessary air loss tests. An
air content in the range of 3 to 5% shall be preferred as higher ranges reduces
the delivery capacity of pump systems due to increased compressibility of the

concrete and also reduces strength of concrete.

If air-entraining plasticizer is used, typically 13% minimum water reduction is
possible. Therefore, strength loss due to air entrainment will be compensated by

using such air-entraining plasticizer.
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(© Finely Divided Mineral Admixtures

CONTRACTOR, if specifically approved by the ENGINEER, can use mineral
admixture. In concrete mixtures, deficient in fines, the addition of a finely divided
inert mineral admixture generally improves workability, pumpability, reduces the
amount of bleeding and increases the strength. The effect on strength depends
on the type of mineral admixture used, conditions under which the concrete is
cured, and the amount of admixture used. Water soluble polymers obtained from
cellulose derivations may also be used as an admixture with a small dose of 60
to 150 gms/cum to increase viscosity of the mixing water and reduce the frictional

resistance to flow and bleeding in the pipe system.
4.18 TRIAL MIXES

The trial mixes for pumping shall be prepared and tested in the Site laboratory by
CONTRACTOR in accordance with clause 17.7 of this specification. The ingredients,
particularly the coarse and fine aggregates shall also be checked for the conformance to
the desired properties described, by the CONTRACTOR. Table-10 may be used to
select the volume of coarse aggregate per cu. m. of concrete. In using this table it is
recommended that the highest probable fineness modulus of sand be used rather than
the average fineness modulus to ensure consistent performance during pumping. For
additional plasticity, 10% reduction in coarse aggregate quantities shall be considered.
Experience with the use of local aggregate and their uniformity shall also be considered

in the proportioning concepts.
4.19 MIX DESIGN OF PUMP CONCRETE

Taking the above factors into account, the concrete shall first be designed for normal

placement conditions and then modified as necessary to suit pumping. The following

procedure shall be adopted:

@ Design the mix for specified characteristic strength and workability.

(b) Check and ensure combined grading of aggregates i.e. as uniform grading as
possible. This requirement is vital as gaps or partial gaps are the basic reasons

for poor water retention property and segregation under pressure.
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(€)

(d)

(€)

(f)

(9)

(h)

(i)

0

4.20

Determine the optimum sand content for the required workability and increase
sand content by reducing volume of coarse aggregate per unit volume of
concrete by about 10% as a degree of protection against under sanding due to
batch variations.

Recheck the minimum cement content for durability.

Examine the total fines content i.e. cement and fine aggregates passing through
300 micron sieve and readjust the mix, if necessary. A very rich mix with fine

sand will be as problematic as a coarse sand with lean mix.

Re-appraise the grading if the particle shape of any particular fraction is such as
may cause excessive voids. Re-adjust as required, if necessary examining the
void ratio of various combinations, using void meter to achieve minimum voids at

the expense of ‘sufficient fines’ content.

If dissatisfied with (a) to (f) as above, consider what remedial action may be taken
to overcome the troublesome factor. For example, the following two situations

may occur :

If the sand has more coarser fraction it is worth considering the addition of a
proportion of finer sand, or alternately if the sand has more of finer fraction, the
addition of coarse fraction may be considered. Addition or reduction of cement
may help, but the correct solution is to overcome the gap in overall grading as
stated above.

In a 20 mm aggregate maximum size, if there is an excess of 10 to 4.75 mm
fraction, and this fraction is flaky with unduly large surface area, either increase
the sand content to reduce the possibility of segregation and to reduce the inter-
practical stresses, or (better) re-grade using single sized aggregates.

At the trial mix stage small variations can be made preferably in the light of the
pressures registered and observed performances through the pump. In certain
cases admixtures may be economically and beneficially used to improve or

eliminate circumstances that cannot readily be overcome by other means.

TESTING FOR PUMPABILITY
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No mix shall be accepted for use on a pumping job until an actual test under field
condition has been completed. Testing a mix for pumpability involves duplication of the
anticipated job condition from beginning to end. The batching and conveying by truck
mixers shall be the same as will be used; the same pump and operator shall be present.
The pipe and hose layouts shall simulate the actual condition as far as practicable. Prior
use of a mix on another job may furnish evidence of pumpability but only if conditions are
duplicated. Before commencing a new concreting job, the CONTRACTOR shall carry
out pumpability tests in consultation with the ENGINEER. Concrete used in such tests
shall not be used in the actual construction, unless specifically permitted by the
ENGINEER.

Following parameter shall be established by pumpability trials:

@ In-situ compressive and split tensile strength of concrete by.
(b) Curing the sample at Site by sprinkling water.

(© Curing the sample at Laboratory in curing tanks.

(d) Wet sieve analysis of concrete to ensure that proportions of ingredients before

and after pumping are same.
4.21 FIELD PRACTICES

Proper planning of concrete supply, pump location, line layout, placing sequence and the
entire pumping operation shall be done by the CONTRACTOR and got approved by the
ENGINEER on every occasion before commencement of concreting job. The pump shall
be as near the placing area as practicable, and the entire surrounding area must have
adequate bearing strength to support the concrete delivery trucks, thus assuring a
continuous supply of concrete. For important concrete placements and large jobs,
adequate standby power and pumping equipment shall be provided as replacement,

should break down occur.

Direct communications shall be maintained between the pump operator, concrete
placing crew and batching plant. The placing rate shall be estimated so that concrete
can be operated at an appropriate delivery rate. As a final check, the pump shall be
started and operated without concrete to ascertain that, all moving parts are operating

properly. As stated previously, the grout mortar shall be pumped into the line to provide
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initial lubrication for the concrete. As soon as concrete is received, the pump shall be run
slowly until the lines are completely full and the concrete is slowly moving. Once the
pumping is started, the operator shall ensure that the hopper of the pump is not emptied
beyond a certain level, as air may enter the pipeline and cause choking. Continuous
pumping should be ensured. If a delay occurs because of concrete delivery, form
repairs, or other factors, the pump shall be slowed down to maintain some movement of
the concrete till normal supply is resumed. For longer delays, the concrete in the
receiving hopper shall be made to last as long as possible by moving the concrete in the
lines occasionally with one stroke of the pump. In confined areas, attempt shall be made
by the CONTRACTOR to run a return line back to the pump, so that concrete can be re-

circulated during delays.

The CONTRACTOR shall ensure that obstructions are not found in the pipe due to
interruption in the feed of the concrete by more than 30 to 45 minutes.

Minor blockages shall be cleared by operating a few strokes of the pump in reverse
momentarily and then by returning to normal forward pumping. If this fails, a succession
of reverse and forward strokes shall be carried out to remove the blockage. Should this

fail also, the blockage may be due to air-lock and the entrapped air has to be removed.

Attempt to push through the obstructions by repeatedly starting the pump will result in
compaction of the concrete and complicate the removal of the concrete in the pipe.
Blockages in the pipe are usually discovered by the sound when the pipe is struck. To
remove the obstruction, the concrete pipe shall be taken apart at the assured position

and cleaned. Then the pumping process shall be started all over again.

This method of checking the blockage and setting it right shall be done with great speed
as excessive delay will cause setting of concrete in the pipeline downstream of the
choke and will lead to further blockage. When the blockage is being found out and
remedied, the pump shall periodically be given one or two strokes forward to keep the
concrete in motion. If blockage occurs in the placer boom, a pipe joint near the base of
the placer boom shall be opened and the boom made vertical to drain the pipeline by
gravity.

Cleaning blockages are time consuming and as such major blockages shall best be

avoided by ensuring a pumpable mix. Concrete that is either under or over sanded, short

Signature of Contractor ~ TCE.10196A-H-292-928 Surat Smart City Development Limited 48



Smart City }{
Volume Ill A Employers Requirement & Specifications Visual Improvement of Roads

of fines, gap graded, has an excess of a particular size, or excessively wet or dry will be
rejected by the pump either by blockage or by hard pumping involving excessive

pressures.

The termination of pumping operations shall be carefully planned to utilize the concrete

dormant in the pipeline and the hopper when the pump is stopped and to avoid wastage.

When the form is nearly full, and there is enough concrete in the line to complete the
placement, the pump shall be stopped and a go-devil be inserted and forced through the
line to clear it out. Water under pressure shall be used to push the go-devil. The go-devil
shall be stopped about one metre from the end of the line, so that the water in the line
will not spill over into the placement area. After flushing, water in the pipe shall be
removed by drain cock which shall be located for this purpose in the lowest part of the
line. After all concrete has been removed from the lines, all lines and equipment shall be

immediately cleaned thoroughly.
4,22 QUALITY CONCRETE

CONTRACTOR shall ensure that workmanship and plant shall be maintained at peak
efficiency. Degree of control on all the concrete operation from selection of the
ingredients to the final testing of specimen shall be in line with the assumptions made in

mix design with respect to the standard deviation and co-efficient of variation.

The CONTRACTOR shall ensure that any compromise in quality is not done for the
pumped concrete. To be pumpable, a high level of quality control for the assurance of
uniformity must be maintained. Sampling at both the truck discharges and point of final
placement shall be done by the CONTRACTOR and the ENGINEER jointly, as
frequently as the ENGINEER desires to determine, if any change in the slump air
content, and other significant mix characteristics occur take necessary corrective

actions.

The CONTRACTOR shall engage experienced supervision at all levels. The placing
crew shall be experienced and qualified and each operation shall be well planned and
properly scheduled.

All the crew engaged in each of the concrete activities shall demonstrate in the presence

of the ENGINEER, their skills and capabilities to produce the final product as specified.
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4.23 CURING

Curing and protection shall start immediately after the compaction of the concrete to

protect it from:

(@) Premature drying out, particularly by solar radiation and wind;
(b) leaching out by rain and flowing water;

(c) rapid cooling during the first few days after placing;

(d) high internal thermal gradients;

(e) low temperature or frost;

® Vibration and impact which may disrupt the concrete and interfere with its bond to
the reinforcement.

All concrete, unless directed otherwise by ENGINEER, shall be cured by use of

continuous sprays or ponded water or continuously saturated coverings of sacking,

canvas, hessian or other absorbent material for the period of complete hydration with a

minimum of 7 days. The quality of curing water shall be the same as that used for

mixing.

Where a curing membrane is directed to be used by the ENGINEER, the same shall be

of a non-wax base and shall not impair the concrete finish in any manner. The curing

compound to be used shall be got approved from the ENGINEER before use and shall

be applied with spraying equipment capable of a smooth, even textured coat.

Curing may also be done by covering the surface with an impermeable material such as

polyethylene, which shall be well sealed and fastened.

Extra precautions shall be exercised in curing concrete during cold and hot weather as

per Clause no. 8.3 of IS: 7861 (Part Il) and Clause no. 8.2 of IS: 7861 (Part 1)

respectively.

Curing arrangement shall be subjected to ENGINEER’s approval.

4.24 CONSTRUCTION JOINTS AND KEYS

Construction joints (location and type) shall be as shown on the drawing or as approved

by ENGINEER. Concrete shall be placed without interruption until completion of work
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between construction joints. If stopping of concreting becomes unavoidable anywhere, a

properly formed construction joint shall be made with the approval of ENGINEER.

Dowels for concrete work, not likely to be taken up in the near future, shall be coated
with cement slurry and encased in lean concrete as indicated on the drawings or as
directed by ENGINEER.

Before resuming concreting on a surface which has hardened all laitance and loose
aggregates shall be thoroughly removed by wire brushing and/ or hacking, the surface
washed with high pressure water jet and treated with thin layer of cement slurry for
vertical joints and a 15 mm thick layer of cement sand mortar for horizontal joints, the

ratio of cement and sand being the same as in the concrete mix.

When concreting is to be resumed on a surface, which has not fully hardened, all
laitance shall be removed by wire brushing, the surface wetted, free water removed and
a coat of cement slurry applied. On this a layer of concrete not exceeding 150 mm
thickness shall be placed and well rammed against the old work. Thereafter work shall

proceed in the normal way.

Approved epoxy Bonding agent, for bond between old (say 28 days or more) and new
concrete may also be used as per manufacturer’'s specifications.

4.25 FINISHES

4.25.1 GENERAL

The formwork for concrete works shall be such as to give the finish as specified. The
CONTRACTOR shall make good as directed any unavoidable defects consistent with
the type of concrete and finish specified; defects due to bad workmanship (e.g. damaged
or misaligned forms, defective or poorly compacted concrete) will not be accepted.
CONTRACTOR shall construct the formwork using the correct materials and to meet the
requirements of the design and to produce finished concrete to required dimensions,
plumbs, planes and finishes.

4.25.2 REPAIR AND REPLACEMENT OF UNSATISFACTORY CONCRETE

Immediately after the shuttering is removed, all the defective areas such as

honeycombed surfaces, rough patches, etc. shall be brought to the notice of ENGINEER
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who may permit patching of the defective areas or reject the concrete work.

ENGINEER’s decision on rejection of concrete work shall be final.

All through holes for shuttering shall be filled with cement mortar for full depth and neatly

plugged flush with surface.

Rejected concrete shall be removed and replaced by CONTRACTOR at no additional

cost to OWNER.

For patching of defective areas all loose materials shall be removed and the surface

shall be prepared as directed by the ENGINEER.

Bonding between hardened and fresh concrete shall be done either by placing cement

mortar or by applying epoxy. The decision of the ENGINEER as to be the method of

repairs to be adopted shall be final and binding on the CONTRACTOR and no extra

claim shall be entertained on this account. The surface shall be saturated with water for

24 hours before patching is done with 1:5 cement sand mortar. The use of epoxy for

bonding fresh concrete shall be carried out as directed by ENGINEER.

CONTRACTOR shall submit a method statement for such repairs to ENGINEER for

approval..

426 HOT WEATHER REQUIREMENT

a. Concreting during hot weather shall be carried out as per IS: 7861 (Part I).

b. Adequate provisions shall be made to lower concrete temperatures which shall
not exceed 40°C at the time of placement of fresh concrete.

C. Where directed by ENGINEER, CONTRACTOR shall spray non-wax based
curing compound on unformed concrete surface at no extra costs.

4.27 COLD WEATHER REQUIRMENTS

a. Concreting during cold weather shall be carried out as per IS: 7861 (PART 2).

b. The ambient temperature during placement and upto final set shall not fall below
5° C. Approved anti-freeze/ accelerating additive shall be used where directed.

For major and large scale concreting works the temperature of concrete at times of

mixing and placing, the thermal conductivity of the formwork and its insulation and

stripping period shall be closely monitored.

4,28 LIQUID RETAINING STRUCTURES
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The CONTRACTOR shall take special care for concrete of liquid retaining structures,
underground structures and those other specifically called for to guarantee the finish and

water tightness.

The minimum level of surface finish for liquid retaining structures shall be of smooth

type. All such structures shall be hydro-tested.

The CONTRACTOR shall include in his price hydro-testing of structure, all arrangements
for testing such as temporary bulk heads, pressure gauges, pumps, pipe lines, etc.

Any temporary arrangements that may have to be made to ensure stability of the
structures shall also be considered to have been taken into account while quoting the
rates.

Any leakage that may occur during the hydro-test or subsequently during the defects
liability period or the period for which the structure is guaranteed shall be effectively
stopped either by cement/ epoxy pressure grouting, guniting or such other method as
may be approved by the ENGINEER. All such rectification shall be done by the
CONTRACTOR to the entire satisfaction of the OWNER/ENGINEER at no extra cost to
the OWNER.

4.29 TESTING CONCRETE STRUCTURES FOR LEAKAGE

Hydro-static test for water tightness shall be done at full storage level or soffit of cover
slab, as may be directed by ENGINEER, as described below:

In case of structures whose external faces are exposed, such as elevated tanks, the
requirements of the test shall be deemed to be satisfied if the external faces show no
sign of leakage or sweating and remain completely dry during the period of observation

of seven days after allowing a seven day period for absorption after filling with water.

In the case of structures whose external faces are submerged and are not accessible for
inspection, such as underground tanks, the structures shall be filled with water and after
the expiry of seven days after the filling, the level of the surface of the water shall be
recorded. The level of water shall be recorded again at subsequent intervals of 24 hours
over period of seven days. Backfilling shall be withheld till the tanks are tested. The total
drop in surface level over a period for seven days shall be taken as an indication of the

water tightness of the structure. The ENGINEER shall decide on the actual permissible
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nature of this drop in the surface level, taking into account whether the structures are
open or closed and the corresponding effect it has on evaporation losses. Unless
specified otherwise, a structure whose top is covered shall be deemed to be water tight if

the total drop in the surface level over a period of seven days does not exceed 40 mm.

Each compartment/ segment of the structure shall be tested individually and then all

together.

For structures such as pipes, tunnels, etc. the hydrostatic test shall be carried out by
filling with water, after curing as specified, and subjecting to the specified test pressure
for specified period. If during this period the loss of water does not exceed the equivalent
of the specified rate, the structure shall be considered to have successfully passed the
test.

4.30 OPTIONAL TESTS

If ENGINEER feels that the materials i.e. cement, sand, coarse aggregates,
reinforcement and water are not in accordance with the specifications or if specified
concrete strengths are not obtained, he may order tests to be carried out on these
materials in laboratory, to be approved by the ENGINEER, as per relevant IS Codes.
OWNER shall pay only for the testing of material supplied by the OWNER, otherwise
CONTRACTOR shall have to pay for the tests. Transporting of all material to the
laboratory shall however be done by the CONTRACTOR at no extra cost to OWNER.

In the event of any work being suspected of faulty material or workmanship requiring its
removal or if the works cubes do not give the stipulated strength, ENGINEER reserves
the right to order the CONTRACTOR to take out cores and conduct tests on them or do
ultrasonic testing or load testing of structure, as per relevant IS specifications. All these
tests shall be carried out by CONTRACTOR at no extra cost to the OWNER. Alternately
ENGINEER also reserves the right to ask the CONTRACTOR to dismantle and re-do
such unacceptable work at the cost of CONTRACTOR.

If the structure is certified by ENGINEER as having failed, the cost of the test and
subsequent dismantling/reconstruction shall be borne by CONTRACTOR.

The quoted unit rates/prices of concrete shall deemed to provide for all tests mentioned

above.
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4.31 GROUTING
For details of grouting, refer Specification Part 4 — Grouting.

4.32 QUALITY CONTROL

CONTRACTOR shall note that it is required to adopt quality control formats. A copy of
formats shall be furnished to CONTRACTOR by ENGINEER/ OWNER after the contract
is awarded.

Alternatively, if CONTRACTOR has his own QC formats he may adopt them subjected to

such modifications considered necessary by ENGINEER.

In either case CONTRACTOR shall submit his detailed Quality Assurance Plan along
with the bid. This would be reviewed, appropriately modified and approved by
CONSULTANT/ ENGINEER after the award of contract.

4.33 INSPECTION

All materials, workmanship and finished construction shall be subject to continuous
inspection and approval of ENGINEER. Materials rejected by ENGINEER shall be
expressly removed from site within 3 working days and shall be replaced by
CONTRACTOR immediately at no extra cost to OWNER.

4.34 CLEAN-UP

Upon the completion of concrete work, all forms, equipment, construction tools,
protective coverings and any debris, scraps of wood, etc. resulting from the work shall

be removed and the premises left clean.
4.35 ACCEPTANCE CRITERIA

Any concrete work shall satisfy the requirements given below individually and collectively
for it to be acceptable.

@ properties of constituent materials;
(b) characteristic compressive strength;
(c) specified mix proportions;

(d) minimum cement content;

(e) maximum free-water/cement ratio;
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workability;

temperature of fresh concrete;

density of fully compacted concrete;

cover to embedded steel;

curing;

tolerances in dimensions;

tolerances in levels;

durability;

surface finishes;

special requirements such as :

i Water tightness

il. resistance to aggressive chemicals

iii. resistance to freezing and thawing

iv. very high strength

V. improved fire resistance
Vi. wear resistance
Vii. resistance to early thermal cracking

ENGINEER’s decision as to the acceptability or otherwise of any concrete work shall be
final and binding on the CONTRACTOR.

For work not accepted, ENGINEER may review and decide whether remedial measures

are feasible so as to render the work acceptable. ENGINEER shall in that case direct the

CONTRACTOR to undertake the remedial measures. These shall be expeditiously and

effectively implemented by CONTRACTOR. Nothing extra shall become payable to
CONTRACTOR by OWNER for executing remedial measures.

4.36 CONCRETE POUR CARD

CLIENT: DATE: POUR NO.

PROJECT:
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STRUCTURE:
(c) CONTRACTOR:
(d) MAX AGGREGATE SIZE mm SLUMP: mm
()  DRG.NO.
(f) START/ COMPLETION TIME:
(g) CONCRETE GRADE QUANTITY: M / Vi MIXING TIME:
SR. CONTRACTOR’s [ENGINEER’s
ITEM REMARKS
NO REP. SIGNATURESIGNATURE
1. CENTERLINES CHECKED
2. FORMWORK AND STAGING CHECKED
3. REINFORCEMENT CHECKED
. COVER TO REINFORCEMENT
' CHECKED
VERIFIED TEST CERTIFICATE FOR
5. YES/ NO YES/ NO
CEMENT/ STEEL
O
Z | ADEQUENCY OF MATERIALS/
6. |— YES/ NO YES/ NO
W | EQUIPMENT FOR POUR
% EMBEDED PARTS | CIVIL
, 3 CHECKED MECHANICAL
' & | (LOCATION AND
Q ELECTRICAL
L | PLUMB)
POUR AUTHORISED SITE ENGINEER
SOFFIT(S) AND POUR TOP (T) LEVELS s®)
CHECKED BEFORE (B) AND AFTER (A) ®)
8. FROM REMOVAL (ONLY OF BEAMS OF s
OVER 10 M SPAN AND IMPORTANT )

STRUCTURES LIKE TG, ETC.)
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SR. CONTRACTOR’s ENGINEER’s
NO TEM REP. SIGNATURESIGNATURE REMARKS
CONSTRUCTION JOINT LOCATION AND
. TIME (IF NOT AS PER DRAWING)
10. CEMENT CONSUMPTION IN Kg
NUMBER OF CUBES AND IDENTIFICATION
M MARK
12. TEST CUBE RESULTS (7 DAYS/ 28 DAYS) / / /
13 CONCRETE CONDITION ON FORM VERY GOOD/ GOOD/
REMOVAL FAIR/ POOR

SITE-IN-CHARGE

NOTES:

(@)

(b)
(©

(d)

5.0

EACH ITEM TO BE CHECKED AND SIGNED BY THE RESPECTIVE
ENGINEERS.

ITEMS 8 TO 13 (BOTH INCLUSIVE) TO BE FILLED BY ONLY TCE ENGINEER.

EACH POUR TO HAVE SEPARATE CARDS, IN TRIPILCATE ONE EACH FOR
CLIENT, TCE AND SITE OFFICE. FORM 279

UNDER REMARKS INDICATE DEVIATIONS FROM DRAWINGS AND
SPECIFICATIONS, CONGESTION IN REINFORCEMENT, IF ANY, UNUSUAL
OCCURENCES, SUCH AS FAILURE OF EQUIPMENT, SINKING OF
SUPPORTS/ PROPS, HEAVY RAINS AFFECTING CONCRETEING, POOR
COMPACTION, IMPROPER CURING, OTHER DEFICIENCIES,
OBSERVATIONS, ETC.

SUPPLYING, CUTTING, BINDING AND PLACING IN POSITION STEEL AS

PER PLAN AND DESIGN AND AS PER IS 2502 INCLUDING COST OF STEEL AND
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BENDING WIRE FOR STRUCTURE ONLY INCLUDING LIFT UPTO 6 METER HEIGHT
OR DEPTH BELOW G.L FOR ALL DIAMETERS.

Reinforcement bars shall conform to IS: 432 and or IS: 1786 , 1S-2502 and welded wire
fabric to IS: 1566 as shown on the drawing. Grade of Reinforcement shall be Fe500
TMT/CRS as approved by Engineer In Charge.

All reinforcement shall be clean, free from pitting, oil, grease, paint, loose mill scales,

rust, dirt, dust or any other substance that will destroy or reduce bond.

Special precaution like coating of reinforcement may be provided with the prior approval
of ENGINEER.

51 SAMPLES AND TESTS

All materials used for the works shall be tested before use. The frequency of such
confirmatory tests shall be decided by ENGINEER. Manufacturer’s test certificate shall
be furnished for each batch of cement/steel and when directed by ENGINEER samples
shall also be got tested by the CONTRACTOR in a laboratory approved by ENGINEER
at no extra cost to OWNER. However, where material is supplied by OWNER, all testing
charges shall be borne by OWNER, but transportation and preparation of material
samples for the laboratory shall be done by CONTRACTOR at no extra cost.

Sampling and testing of aggregates shall be as per 1S: 2386 under the supervision of
ENGINEER. The cost of all tests, sampling, etc. shall be borne by CONTRACTOR. For

coarse aggregate crushing value shall be tested.
Water to be used shall be tested to comply with clause 5.4 of IS: 456.

CONTRACTOR shall furnish manufacturer's test certificates and technical literature for
the admixture proposed to be used. If directed, the admixture shall be got tested at an

approved laboratory at no extra cost.

52 REINFORCEMENT FABRICATION AND PLACEMENT

Reinforcing bars supplied in the form of bent coils shall be straightened cold without

damage at no extra cost. No bending shall be done when ambient temperature is below
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5 Deg C. Suitable preheating may be permitted if steel bar bending is to be done at
below 0 Deg C. Bars supplied in bent coils shall be straightened only by machine.

All bars shall be accurately bent gradually and according to the sizes and shapes shown
on the drawings/ schedules or as directed by ENGINEER. Bar bending machines shall

be used to achieve desired accuracy.

Re-bending or straightening incorrectly bent bars shall not be done without approval of
ENGINEER.

Reinforcement shall be accurately fixed and maintained firmly in the correct position by
the use of blocks, spacers, chairs, binding wire, etc. to prevent displacement during
placing and compaction of concrete. The tied inplace reinforcement shall be approved
by ENGINEER prior to concrete placement. Spacers (PVC or Concrete) shall be of such
material and design as will be durable, not lead to corrosion of the reinforcement and not
cause spalling of the concrete cover.

Binding wire shall be 16 gauge soft annealed wires. Ends of the binding wire shall be

bent away from the concrete surface and in no case encroach into the concrete cover.

Substitution of reinforcement, laps/splices not shown on drawing shall be proposed by
CONTRACTOR and approved by ENGINEER.

If permitted by ENGINEER, welding of reinforcement shall be done in accordance with
IS: 2751, IS: 9417 and SP: 34 as applicable.

Tolerance on placement of reinforcement shall be as per Cl. 12.3 of IS: 456.

FORM WORK FOR CONSTRUCTION OF R.C.C UTILITY TERNCH

6.1 SCOPE

This specification covers the general requirements for formwork as well as mode of
measurement and payment for completed works.

This specification shall be read in conjunction with Specification Reinforced concrete and
allied works. It shall be very clearly understood that the specifications given herein are
brief and do not cover minute details. however, all works shall have to be carried out in
accordance with the relevant standards and codes of practices or in their absence in

accordance with the best accepted current engineering practices or as directed by
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g)

h)

)
K)

Engineer from time to time. The decision of engineer as regards the specification to be
adopted and their interpretation and the mode of execution of work shall be final and

binding on contractor and no claim whatsoever will be entertained on this account.

6.2 APPLICABLE CODES AND SPECIFICATIONS

The following specifications, standards and codes, including all official amendments/
revisions and other specifications and codes referred to therein, should be considered a
part of this specification. In all cases the latest issue/ edition/ revision shall apply. In case
of discrepancy between this specification and those referred to herein below or other

specifications forming a part of this bid document, this specification shall govern.

6.3 CODES OF PRACTICE

IS: 303 Specification for plywood for general purpose.
IS: 456 Code of practice for plain and reinforced concrete.
1S:1200 Method of measurement of building and engineering works

(Part 1to12) (Parts 2 and 5).

IS: 2750 Specifications for steel scaffoldings.

1S:3370 Code of practice for concrete structures for storage of liquids
(Parts 1 to 4).

IS: 3696 Safety code for scaffolds and ladders (Parts 1 & 2).
IS: 4014 Code of practice for steel tubular scaffolding. (Parts 1 & 2).
IS: 4082 Recommendations on stacking and storing of construction

materials at site.

IS: 4900 Specification for plywood for concrete shuttering work.
IS: 7969 Safety code for handling and storage of building materials.
IS: 8989 Safety code for erection of concrete framed structures.

6.4 GENERAL
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Engineer shall have the right at all times to inspect all operations including the sources of
materials, procurement, layout and storage of materials and the quality control system.
Such an inspection shall be arranged and Engineer’s approval obtained, prior to starting
of concrete work. This shall, however, not relieve the Contractor of any of his
responsibilities. All materials, which do not conform to this specification, shall be rejected.
Materials should be selected so that they can satisfy the design requirements of strength,
serviceability, safety, durability and finish with due regards to the functional requirements
and the environmental conditions to which the structure will be subjected. Materials
complying with codes/ standards shall only be used. Other materials may be used after
approval of the Engineer and after establishing their performance suitability based on

previous data, experience or tests.

6.5 MATERIALS

6.5.1 STORING OF MATERIALS

All material shall be stored in a manner so as to prevent its deterioration and
contamination, which would preclude its use in the works. Requirements of IS: 4082
shall be complied with.

Contractor will have to make his own arrangements for the storage of adequate quantity
of formwork/ shuttering material

6.6 FORMWORK

Formwork shall be all inclusive and shall consist of but not limited to shores, bracings,
sides of footings, walls, beams and columns, bottom of slabs, etc. including ties,
anchors, hangers, inserts, falsework, wedges, etc.

THE DESIGN AND ENGINEERING OF THE FORMWORK AS WELL AS ITS
CONSTRUCTION SHALL BE THE RESPONSIBILITY OF CONTRACTOR. HOWEVER,
IF SO DIRECTED BY ENGINEER, THE DRAWINGS AND CALCULATIONS FOR THE
DESIGN OF THE FORMWORK SHALL BE SUBMITTED TO ENGINEER FOR
APPROVAL.

FORMWORK SHALL BE DESIGNED TO FULFIL THE FOLLOWING REQUIREMENTS:

a) Sufficiently rigid and tight to prevent loss of grout or mortar from the concrete at all

stages and appropriate to the methods of placing and compacting.
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c)

d)
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Capable of providing concrete of the correct shape and surface finish within the

specified tolerance limits.

Capable of withstanding without deflection the worst combination of self weight,
reinforcement and concrete weight, all loads and dynamic effects arising from

construction and compacting activities, wind and weather forces.

Capable of easily striking without shock, disturbance or damage to the concrete.
Soffit forms capable of imparting a camber, if required.

Soffit forms and supports capable of being left in position, if required.

Capable of being cleaned and/ or coated, if necessary, immediately prior to casting
the concrete; design temporary openings where necessary for these purposes and

to facilitate the preparation of construction joints.

The formwork may be of lined timber, waterproof/ plastic coated plywood, steel,
plastic depending upon the type of finish specified. Sliding forms and slip form may
be used with the approval of ENGINEER. Timber for formwork shall be well
seasoned, free from sap, shakes, loose knots, worm holes, warps and other surface
defects. Joints between formwork and formwork and between formwork and
structure shall be sufficiently tight to prevent loss of slurry from concrete using foam

and rubber seals.

The faces of formwork coming in contact with concrete shall be cleaned and two
coats of approved mould oil applied before fixing reinforcement. All rubbish,
particularly chippings, shavings, sawdust, wire pieces, dust, etc. shall be removed
from the interior of the forms before the concrete is placed. Where directed,
cleaning of forms shall be done by blasting with a jet of compressed air at no extra

COst.

Forms intended for reuse shall be treated with care. Forms that have deteriorated
shall not be used. Before reuse, all forms shall be thoroughly scraped, cleaned, nails
removed, holes suitably plugged, joints repaired and warped lumber replaced to the
satisfaction of Engineer. Contractor shall equip himself with enough quantity of

shuttering to allow for wastage so as to complete the job in time.
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Permanent formwork shall be checked for its durability and compatibility with
adjoining concrete before it is used in the structure. It shall be properly anchored to

the concrete.

Wire ties passing through beams, columns and walls shall not be allowed. In their
place bolts passing through sleeves may be used. Formwork spacers left in situ
shall not impair the desired appearance or durability of the structure by causing

spalling, rust staining or allowing the passage of moisture.

For liquid retaining structures sleeves shall not be provided for through bolts nor
shall through bolts be removed, if provided. The bolts, in the latter case, shall be cut
at 25 mm depth from the surface and the hole made good by cement mortar of the

same proportion as the concrete just after striking the formwork.

Where specified or shown on drawings all corners and angles exposed in the

finished structure shall have chamfers or fillets of 20 mm x 20 mm size.

Forms for substructure may be omitted when, in the opinion of Engineer, the open
excavation is firm enough (in hard non-porous soils) to act as a form. Such
excavation shall be slightly larger, as directed by Engineer, than that required as per

drawing to compensate for irregularities in excavation.

Contractor shall provide adequate props of adjustable steel pipes carried down to a

firm bearing without overloading any of the structures.

The shuttering for beams and slabs shall be so erected that the side shuttering of
beams can be removed without disturbing the bottom shuttering. If the shuttering for
a column is erected for the full height of the column, one side shall be built up in
sections as placing of concrete proceeds or windows left for placing concrete from
the side to limit the drop of concrete to 1.5 m or as directed by Engineer. Contractor
shall temporarily and securely fix items to be cast (embedment/ inserts) in a manner

that will not hinder the striking of forms or permit loss of grout.

Formwork showing excessive distortion, during any stage of construction, shall be
removed. Placed concrete affected by faulty formwork, shall be entirely removed

and formwork corrected prior to placement of new concrete at Contractor’s cost.
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THE STRIKING TIME FOR FORMWORK SHALL BE DETERMINED BASED ON THE
FOLLOWING REQUIREMENTS:

(@) Development of adequate concrete strength,

(b) Permissible deflection at time of striking form work,

(c) Curing procedure employed - its efficiency and effectiveness,
(d) Subsequent surface treatment to be done,

(e) Prevention of thermal cracking at re-entrant angles,

(H  Ambient temperatures; and Aggressiveness of the environment (unless

immediate adequate steps are taken to prevent damage to the concrete).

Before removing formwork of soffit of slabs/ beams compressive strength at 7/ 14/ 21

days shall be checked.

UNDER NORMAL CIRCUMSTANCES (GENERALLY WHERE TEMPERATURES ARE
ABOVE 20 DEG C) FORMS MAY BE STRUCK AFTER EXPIRY OF THE PERIOD
GIVEN IN 1S: 456 UNLESS DIRECTED OTHERWISE BY ENGINEER. FOR
PORTLAND POZZOLANA / SLAG CEMENT THE STRIPPING TIME SHALL BE
SUITABLY MODIFIED AS DIRECTED BY THE ENGINEER. IT IS THE
CONTRACTOR’S RESPONSIBILITY TO ENSURE THAT FORMS ARE NOT STRUCK
UNTIL THE CONCRETE HAS DEVELOPED SUFFICIENT STRENGTH TO SUPPORT
ITSELF, DOES NOT UNDERGO EXCESSIVE DEFORMATION AND RESISTS
SURFACE DAMAGE AND ANY STRESSES ARISING DURING THE CONSTRUCTION
PERIOD.

6.7 FINISHES
6.7.1 GENERAL

The formwork for concrete works shall be such as to give the finish as specified. The
Contractor shall make good any unavoidable defects as approved consistent with the
type of concrete and finish specified; defects due to bad workmanship (e.g. damaged or
misaligned forms, defective or poorly compacted concrete) will not be accepted. The
Contractor shall construct the formwork using the correct materials and to meet the
requirements of the design and to produce finished concrete to required dimensions,
plumbs, planes and finishes.
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6.7.2 SURFACE FINISH TYPE F1

The main requirement is that of dense, well compacted concrete. No treatment is
required except repair of defective areas, filling all form tie holes and cleaning up of
loose or adhering debris. For surfaces below grade which will receive waterproofing
treatment the concrete shall be free of surface irregularities which would interfere with

proper and effective application of waterproofing material specified for use.

6.7.3 SURFACE FINISH TYPE F2

The appearance shall be that of a smooth dense, well compacted concrete showing the
slight marks of well fitted shuttering joints. The Contractor shall make good any

blemishes.

6.7.4 SURFACE FINISH TYPE F3

This finish shall give an appearance of smooth, dense, well-compacted concrete with no
shutter marks, stain free and with no discolouration, blemishes, arises, air holes, etc.
Only lined or coated plywood with very tight joints shall be used to achieve this finish.
The panel size shall be uniform and as large as practicable. Any minor blemishes that
might occur shall be made good by the Contractor.

6.7.5 UNFORMED SURFACES

Finishes to unformed surfaces of concrete shall be classified as Ul, U2, and U3,
‘spaded or bonded concrete’. Where the class of finish is not specified the concrete shall
be finished to Class U1.

Class ULl finish is the first stage for Class U2 and U3 finishes and for a bonded concrete
surface. Class U1 finish shall be a levelled and screeded, uniform plain or ridged finish
which (unless it is being converted to Class U2, U3, or bonded concrete) shall not be
disturbed in any way after the initial set and during the period of curing, surplus concrete
being struck off immediately after compaction.
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Where a bonded concrete surface is specified, the laitance shall be removed from the

Class U1 finished surface and the aggregate exposed while the concrete is still green.

A spaded finish shall be a surface free from voids and brought to a reasonably uniform

appearance by the use of shovels as it is placed in the Works.

Class U2 finish shall be a wood float finish. Floating shall be done after the initial set of
the concrete has taken place and the surface has hardened sufficiently. The concrete
shall be worked no more than is necessary to produce a uniform surface free from

screed marks.

Class U3 finish shall be a hard smooth steel-trowelled finish. Trowelling shall not
commence until the moisture film has disappeared and the concrete has hardened
sufficiently to prevent excess laitance from being worked into the surface. The surfaces

shall be trowelled under firm pressure and left free from trowel marks.

The addition of dry cement, mortar or water shall not be permitted during any of the

above operations.
6.8 RE-USE OF FORMS, ETC.

Forms required to be used more than once shall be maintained in serviceable condition

and shall be thoroughly cleaned and repaired before reuse.

Where metal sheets are used for lining forms the sheets shall be placed and maintained
in the forms with minimum amount of wrinkles, lumps or other imperfections. All forms
shall be checked for shape and strength before reuse. Steel forms shall be cleaned by
buffing before reuse.

6.9 EXECUTION AND REMOVAL OF FORMS

Before placing concrete the surface of all forms shall be coated with suitable non-
staining form releasing agents such as raw linseed oil so as to prevent adhesion of
concrete and to facilitate removal of forms.

The form releasing agent shall cover the forms fully and evenly without excess over drip.
Care shall be taken to prevent form releasing agents from getting on the surface of the
construction joints and on reinforcement bars. Special care shall be taken to thoroughly
cover form strips for narrow grooves, so as to prevent swelling of the forms and the

consequent damage to concrete prior to or during removal of forms.
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Immediately before concrete is placed care shall be taken to see that all forms are in
proper alignment and the supports and fixtures are properly secured and tightened.
Where forms for continuous surfaces are placed in successive units, the forms shall lap
and fit tightly over the completed surface so as to prevent leakage of cement slurry from
the fresh concrete and to maintain accurate alignment of the surface.

Forms shall be left in place until their removal is authorised and shall then be removed
with care so as to avoid injury to concrete.

Removal of forms shall never be started until the concrete is thoroughly set and
adequately hardened such that it can carry its own weight, besides the live load which is
likely to come on the work during construction. The length of time for which the forms
shall remain in place shall be decided by the Engineer, with reference to weather
conditions, shape and position of the structure or structural member and nature and

amount of dead and live loads.

In normal circumstances and where ordinary Portland cement is used, forms can be

allowed to be struck as under:

1. Beam sides, walls, unloaded columns - after 24 hours
2. Slabs and arches (props left under) - after 4 days
3. Props to slabs and arches - after 10 days
4. Beam soffit (props left under) - after 8 days
5. Props to beams - after 21 days
6. Lean concrete (sides) - after 2 days

Note: Time shall be measured from last batch concreted in respect to the structural
member under consideration.

In no case shall forms be removed until there is an assurance that removal can be
accomplished without damaging the concrete surface. Heavy loads shall not be
permitted until after the concrete has reached its design strength. The forms shall be
removed with great caution and without causing any jerks to the structure.

Re-propping shall be done to the below floor to carry the construction load transferred

through props/equipments etc. during construction of upper floor and props left under till
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the period of removal of props supported to or any other load due to construction load on
the upper floor. Re-propping shall be part of shuttering/formwork for concrete without
any claim for extra cost.

6.10 SETTLEMENT OF FORMWORK

Due to various reasons such as closure of form joints, shrinkage of timber, dead load
deflections, elastic shortening of form members or formwork, deflections, settlement may
occur. The Contractor shall take precautions, including using adequately rigid formwork,
in order to prevent excessive settlement/ deflection; the usual acceptable limit being
1/500 of the spans of the formwork.

6.11 TOLERANCE

Tolerance is a specified permissible variation from lines, grade or dimensions given in
drawings. No tolerance specified for horizontal or vertical building lines or footings shall
be construed to permit encroachment beyond the legal boundaries. Tolerance for formed

and concrete dimensions shall be as per IS: 456 unless specified otherwise.

6.12 TOLERANCES IN OTHER STRUCTURES
@ All structures

Variation of the construction linear outline from established position in
plan

INn5m - 10 mm

In 10 m or more - 15 mm

Variation of dimensions to individual structure features from established

positions
In20 m or more - 25 mm
In buried

) - 50 mm
construction

_Variations from plumb, from specified batter or from curved surfaces of
iii.
all structures
In2.5m - 10 mm

In5m - 15 mm
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In 10 m or more - 25 mm
In buried ]

_ - Twice the above values
construction

Variations from level or grade indicated on drawings in slabs, beams,

iv.
soffits, horizontal grooves and visible arises
In2.5m - 5mm
In 75 m or
- 10 mm
more
In buried _
_ - Twice the above values
construction
Variation in cross-sectional dimensions of columns, beams, buttresses,
V.
piers and similar members
Minus - 5 mm
Plus - 10 mm
_Variation in the thickness of slabs, walls, arch sections and similar
Vi.

members.
Minus - 5mm
Plus - 50 mm

(B) FOOTING FOR WALLS AND SIMILAR MEMBERS

i Variation of dimension in plan

Minus - 10 mm

Plus - 50 mm
ii.  Misplacement or eccentricity

2% footing width in the direction of misplacement but not more than 50
mm

iil. Reduction in thickness

5% of specified thickness subject to a maximum of 50 mm
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Smart City

CEMENT PLASTERING WORK FOR CONSTRUCTION OF R.C.C UTILITY TERNCH
(CEMENT PLASTER 20 MM THICK IN C.M 1:2 USING WATER PROOFING
COMPOUND APPROVED QUALITY INCLUDING FINISHING ETC. COOMPLETE.

7.1 CEMENT PLASTERING WORK

7.1.1 MATERIALS

The proportions of the cement mortar for plastering shall be 1:2 (one part of cement to
two parts of sand) unless otherwise specified under the respective item of work. Cement
and sand shall be mixed thoroughly in dry condition and then water added to obtain a
workable consistency. The quality of water and cement shall be as per relevant IS. The
quality and grading of sand for plastering shall conform to IS: 1542. The mixing shall be
done thoroughly in a mechanical mixer unless hand mixing is specifically permitted by
ENGINEER. If so desired by the ENGINEER sand shall be screened and washed to
meet the specification requirements. The mortar thus mixed shall be used as soon as
possible preferably within 30 minutes from the time water is added to cement. In case the
mortar has stiffened due to evaporation of water this may be re-tempered by adding water
as required to restore consistency but this will be permitted only upto 30 minutes from the
time of initial mixing of water to cement. Any mortar which is partially set shall be rejected
and removed forthwith from the site. Droppings of plaster shall not be re-used under any

circumstances

7.1.2 WORKMANSHIP
Preparation of surfaces and application of plaster finishes shall generally confirm to the
requirements specified in IS: 1661 and IS: 2402.

Plastering operations shall not be commenced until installation of all fittings and fixtures

such as door/ window panels, pipes, conduits etc. are completed.

All joints in masonry shall be raked as the work proceeds to a depth of I0mm/20mm for
brick/ stone masonry respectively with a tool made for the purpose when the mortar is still
green. The masonry surface to be rendered shall be washed with clean-water to remove
all dirt, loose materials, etc., Concrete surfaces to be rendered shall be roughened

suitably by hacking or bush hammering for proper adhesion of plaster and the surface
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shall be evenly wetted to provide the correct suction. The masonry surfaces should not
be too wet but only damp at the time of plastering. The dampness shall be uniform to get
uniform bond between the plaster and the masonry surface.

Interior Plain Faced Plaster - This plaster shall be laid in a single coat of 13mm thickness.
The mortar shall be dashed against the prepared surface with a trowel. The dashing of
the coat shall be done using a strong whipping motion at right angles to the face of the
wall or it may be applied with a plaster machine. The coat shall be trowelled hard and
tight forcing it to surface depressions to obtain a permanent bond and finished to smooth
surface. Interior plaster shall be carried out on jambs, lintel and sill faces, etc. as shown
in the drawing and as directed by ENGINEER. Rate quoted for plaster work shall be

deemed to include for plastering of all these surfaces.

Exterior plain faced plaster - This plaster shall be applied in 2 coats. The first coat or the

rendering coat shall be approximately 14mm thick. The rendering coat shall be applied
as stipulated in clause 30.2 except finishing it to a true and even surface and then lightly
roughened by cross scratch lines to provide bond for the finishing coat. The rendering
coat shall be cured for atleast two days and then allowed to dry. The second coat or
finishing coat shall be 6 mm thick. Before application of the second coat, the rendering
coat shall be evenly damped. The second coat shall be applied from top to bottom in one
operation without joints and shall be finished leaving an even and uniform surface. The
mortar proportions for the coats shall be as specified in the respective item of work. The

finished plastering work shall be cured for atleast 7 days.

Interior plain faced plaster 20mm thick if specified for uneven faces of brick walls or for
random/coursed rubble masonry walls shall be executed in 2 coats similar to the
procedure stipulated in clause 30.2.

7.1.3 Measurement

Measurement for plastering work shall be in sqg.m correct to two places of decimal.
Unless a separate item is provided for grooves, mouldings, etc., these works are deemed
to be included in the unit rates quoted for plastering work. The quantity of work to be paid
for under these items shall be calculated by taking the projected surface of the areas
plastered after making necessary deductions for openings for doors, windows, fan
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openings etc. The actual plaster work carried out on jambs/sills of windows, openings,

etc. shall be measured for payment.

7.2 INSERTS AND CUTOUTS IN CONCRETE WORK

Numerous inserts are required to be fixed/ embedded in concrete as indicated in
construction drawings/as directed by ENGINEER. These inserts comprise plates,
angles, pipe sleeves, anchor bolt assemblies, etc. While some of the inserts may be
supplied by the OWNER free of cost at his stores, for incorporation in the works, other
inserts are required to be supplied and fabricated by the Contractor. These would be
indicated clearly on the construction drawings.

The rate quoted by the Bidder for concrete works shall hold good for accurately fixing
the inserts at the correct levels/alignment and shall include the cost of any temporary

supports/anchors such as bars including cutting, bending, welding, etc. as required.

Steel templates shall be used by the CONTRACTOR to locate and very accurately
position bolts, groups of bolts, inserts, embedded parts, etc. at his cost. Such
templates shall be got previously approved by ENGINEER. Templates shall invariably
be supported such that the same is not disturbed due to vibration, movement of
labourers, materials, shuttering work, reinforcement, etc. while concreting. The
CONTRACTOR will have to suitably bend, cut or otherwise adjust the reinforcement in
concrete at the location of inserts, as directed by ENGINEER. If the Engineer so
directs, the inserts will have to be welded to reinforcement to keep these in place. The
Contractor shall be responsible for the accuracy of dimensions, levels, alignments and
centre lines of the inserts in accordance with the drawings and for maintenance of the

same until the erection of equipment/structure or final acceptance by the OWNER.

The Contractor shall ensure proper protection of all bolts, inserts, etc. from weather by
greasing or other approved means such as applying white lead putty and wrapping
them with gunny bags or canvas or by other means as directed by the Engineer to
avoid damage due to movement of his labourers, materials, equipment, etc. No extra
claim from the Contractor on this account shall be entertained. The Contractor shall

be solely responsible for all damage caused to bolts, inserts, etc. due to his
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negligence and in case damage does occur, they shall be rectified to the satisfaction

of the Engineer at the Contractor's cost.

Cut outs, chamfers, pockets, etc. shall be left as indicated in the drawings and no
extra cost shall be payable for providing these at their correct locations. The
Contractor shall take all necessary precautions to protect the cut outs from

accidentally getting filled up or the edges getting broken.

7.3 MEASUREMENT
Inserts which are fabricated by contractor at his workshop will be weighed and paid

as per the items of work.

R.C.C DRAIN COVERS FOR CONSTRUCTION OF R.C.C UTILITY TERNCH

1. Fixing factory made precast RCC perforated drain covers having concrete of

strength not less than M-25 and of size 600x600 shall be provided.
2. Fixing factory made precast RCC perforated drain covers having concrete of

strength not less than M-25 and of size 1800x1000 shall be provided.

MS IRON LADDER WITH RLY, FRIEGHT, LOADING, UNLOADING, CARTING & ALL
TAXES ETC AS DIRECTED INCLUDING PAINTS 2 COATS ETC.

1. The ladder shall be firmly connected to brackets welded to the other places.
2. The rungs shall be welded to the stringers.
3. The length of ladder between brackets shall not exceed 2 400 mm so

that vibration is reduced to a practical minimum,

4, Ladders shall be free from defects likely to cause injury to persons using
the ladders, Stringers shall not have sharp edges.
Welding shall be in accordance with IS : 816-1969
The material used for the various parts of the ladder shall be as specified
in 1S : 226-1975 or IS : 3039-1965.
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7. If the painting is damaged then it shall be remade and restored with a base coat of

red lead paint and two coats of good anticorrosive ail paint of approved shade.
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