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GENERAL

The specifications to be followed for this work are the specification for road & bridges are
published by the MORTH for relevant Items. This specification shall be supplemented by the
technical specification as given here under in this document and also the provision in the
relevant IRC & IS codes.

In case of any discrepancy or contradiction if any in the provision of above specification the

order of the precedence shall be followed.

MORTH

IRC Provisions

Technical Specification in this Volume
IS Provisions

Sound Engineering Practice

© g > w N

Manufacture specification for special items

All work shall be carried out in confirmation with the above specifications. These specifications
broadly cover all major aspects of the work involved. Minor details may not be specified here
however if these are necessary for completion of work the contractor shall execute such minor

items without any additions to the costs.

All work shall be executed in accordance with good engineering practices.

The Contractor shall remain responsible for workmen’s compensation if any, when such case
occurs, the contractor shall arrange for red lamps at night and fencing etc. shall be responsible
for any damage of life and or property if any happen, during the execution of work. In case of
dispute for unseen or overlooked items, the decision of Engineer in charge shall be final. The
Contractor shall have to give site clean of all rubbish on completion of work and handover the
bridge with final finishing as directed. All the rejected materials shall be removed from site

within 24 hours by Contractor at his risk and cost.

The Contractor shall have to make his own arrangement for water required for the work.
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If in the interest of SRFDCL, it is necessary to change either any site or the design of the
proposed work the Contractor shall carry out the works and he will be paid at the rates quoted

by him and no claim for extra for subsequent changes made, entertained.

The cubical contents of the cement bag shall be taken as per actual weight of bag and the

Contractor shall have to prepare the concrete mixes using weigh batches.

Contractor will be fully responsible for compliance of the various provisions under Contract

Labour Act, 1970 and the Rules framed there under.

Contractor is requested to procure their quarry materials required for construction work through
legal sources i.e. only from the quarry lease holders permit holders or middleman who satisfies
the contractor as to the legality of the source of purchase by him of these materials.

GENERAL DETAILS

All work shall be carried out in confirmation with these specifications. In general, provisions of
Indian Standard, Indian Road Congress codes and other national standards shall be followed
unless otherwise specified. These specifications are not intended to cover the minor details.
The work shall be executed in accordance with best modern practices & all latest codes and
standards referred to in these specifications shall be read in conjunction with the various other
documents forming the contract, tender specifications, BOQ, contract drawings and other

related documents.

Measurement and payments

a) The methods of measurement and payment shall be as described under various items
and in Price Bid. Where specific definitions are not given, the methods described in MORTH
will be followed. Should there be any detail of construction of materials which has not been
referred to in the specifications or in Price Bid and drawings but the necessity for which may be
implied or inferred there from, or which are usual or essential for the completion of the work in
the trades, the same shall be deemed to be included in the rates quoted by the contractor in
Price Bid.

b) Unacceptable work
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All defective works are liable to be demolished, rebuilt and defective materials replaced by the
contractor at his own cost. In the event of such works being accepted by carrying out repairs
etc. as specified by the engineer in charge, the cost of repairs will be borne by the contractor
and will be paid for the works actually carried out by him at reduced rates of the tendered rates,
as may be considered reasonable by the engineer in charge, in the preparation of final or on

account bills.

Signature of Bidder Page | 5




22" Sabarmati River Front Development Corporation Limited ’

SPECIFICATION FOR ROAD WORKS

1. The specification for various items of work shall be same as specified for such items in
the MORTH SPECIFICATIONS FOR ROAD AND BRIDGE WORKS, latest published prior to 1

month before issue of tender.

2. The inclusions and exclusions from quoted rates are specified in the details of each
item of work in the specifications and the Bill of Quantities. In case there is no specific mention
of a particular detail, the mode of specification as prescribed in MORTH SPECIFICATIONS for

such an item shall be followed.

3. In the event of contradiction between the MORTH specifications referred to above and
this Contract document, the provisions of this Contract document shall prevail.
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201 CLEARING AND GRUBBING

201.1 Scope

This work shall consist of cutting, removing and disposing of all materials such as trees,
bushes, shrubs, stumps, roots, grass, weeds, rubbish, top organic soil, etc. to an average
depth of 100 mm in thickness, which in the opinion of the Engineer are unsuitable for
incorporation in the works, from the area of road land containing road embankment, drains,
cross-drainage structures and such other areas as may be specified on the drawings or by the
Engineer. It shall include necessary excavation, backfilling of pits resulting from uprooting of
trees and stumps to required compaction, handling, salvaging, and disposal of cleared
materials with all leads and lifts. Clearing and grubbing shall be performed in advance of
earthwork operations and in accordance with the requirements of these Specifications.

201.2 Preservation of Property/Amenities

Roadside trees, shrubs, any other plants, pole lines, fences, signs, monuments, buildings,
pipelines, sewers and all highway facilities within or adjacent to the highway which are not to
be disturbed shall be protected from injury or damage. The Contractor shall provide and install
at his own cost, suitable safeguards approved by the Engineer for this purpose.

During clearing and grubbing, the Contractor shall take all adequate precautions against soil
erosion, water pollution, etc., and where required, undertake additional works to that effect vide
Clause 306. Before start of operations, the Contractor shall submit to the Engineer for
approval, his work plan including the procedure to be followed for disposal of waste materials,
etc. and the schedules for carrying out temporary and permanent erosion control works as

stipulated in Clause 306.3.

201.3 Methods, Tools and Equipment

Only such methods, tools and equipment as are approved by the Engineer and which will not
affect any property to be preserved shall be adopted for the Work. If the area has thick
vegetation/roots/trees, a crawler or pneumatic tired dozer of adequate capacity may be used
for clearance purposes. The dozer shall have ripper attachments for removal of tree stumps. All

trees, stumps, etc., falling within excavation and fill lines shall be cut to such depth
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belowground level that in no case these fall within 500 mm of the bottom of the subgrade. Also,
all vegetation such as roots, under-growth, grass and other deleterious matter unsuitable for
incorporation in the embankment/subgrade shall be removed between fill lines to the
satisfaction of the Engineer. All branches of trees extending above the roadway shall be

trimmed as directed by the Engineer.

All excavations below the general ground level arising out of the removal of trees, stumps, etc.
shall be filled with suitable material and compacted thoroughly so as to make the surface at
these points conform to the surrounding area. Ant-hills both above and below the ground, as
are liable to collapse and obstruct free subsoil water flow shall be removed and their workings,

which may extend to several metres, shall be suitably treated.

201.4 Disposal of Materials

All materials arising from clearing and grubbing operations shall be taken over and shall be
disposed of by the Contractor at suitable disposal sites with all leads and lifts. The disposal
shall be in accordance with local, State and Central regulations

201.5 Measurements for Payment

Clearing and grubbing for road embankment, drains and cross-drainage structures shall be
measured on area basis in terms of hectares. Cutting of trees up to 300 mm in girth and
removal of their stumps, including removal of stumps up to 300 mm in girth left over after trees
have been cut by any other agency, and trimming of branches of trees extending above the
roadway and backfilling to the required compaction shall be considered incidental to the
clearing and grubbing operations. Clearing and grubbing of borrow areas shall be deemed to
be a part of works preparatory to embankment construction and shall be deemed to have been
included in the rates quoted for the embankment construction item and no separate payment

shall be made for the same.

Ground levels shall be taken prior to and after clearing and grubbing. Levels taken prior to
clearing and grubbing shall be the base level and will be accordingly used for assessing the
depth of clearing and grubbing and computation of quantity of any unsuitable material which is
required to be removed. The levels taken subsequent to clearing and grubbing shall be the

base level for computation of earthwork for embankment.
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Cutting of trees, excluding removal of stumps and roots of trees of girth above 300 mm shall be

measured in terms of number according to the girth sizes given below :-

i) Above 300 mm to 600 mm

i) Above 600 mm to 1200 mm
iii) Above 1200 mm to 2400 mm
iv) Above 2400 mm

Removal of stumps and roots including backfilling with suitable material to required compaction
shall be a separate item and shall be measured in terms of number according to the sizes

given below:-

i) Above 300 mm to 600 mm

i) Above 600 mm to 1200 mm
i) Above 1200 mm to 2400 mm
iv) Above 2400 mm

For the purpose of cutting of trees and removal of roots and stumps, the girth shall be
measured at a height of 1m above ground or at the top of the stump if the height of the stump

is less than one metre from the ground.
201.6 Rates

201.6.1 The Contract unit rates for the various items of clearing and grubbing shall be payment
in full for carrying out the required operations including full compensation for all

labour, materials, tools, equipment and incidentals necessary to complete the work.

These will also include removal of stumps of trees less than 300 mm girth excavation and back
filling to required density, where necessary, and handling, giving credit towards salvage value
disposing of the cleared materials with all lifts and leads. Clearing and grubbing done in excess
of 150 mm by the Contractor shall be made good by the Contractor at his own cost as per
Clause 301.3.3 to the satisfaction of the Engineer prior to taking up earthwork. Where clearing
and grubbing is to be done to a level beyond 150 mm, due to site considerations, as directed

by the Engineer, the extra quantity shall be measured and paid separately.
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201.6.2 The Contract unit rate for cutting trees of girth above 300 mm shall include handling,
giving credit towards salvage value disposing of the cleared materials with all lifts and

leads.

201.6.3 The Contract unit rate for removal of stumps and roots of trees girth above 300 mm
shall include excavation and backfilling with suitable material to required compaction, handling,

giving credit towards salvage value disposing of the cleared materials with all lifts and leads.

201.6.4 The Contract unit rate is deemed to include credit towards value of usable materials,
salvage value of unusable materials and off-set price of cut trees and stumps belonging to the
Forest Department. The off-set price of cut trees and stumps belonging to the Forest
Department shall be deducted from the amount due to the Contractor and deposited with the
State Forest Department. In case the cut trees and stumps are  required to be deposited
with the Forest Department the Contractor shall do so and no deduction towards the off-set
price shall be effected. The offset price shall be as per guidelines / estimates of the State
Forest Department.

201.6.5 Where a Contract does not include separate items of clearing and grubbing, the same
shall be considered incidental to the earthwork items and the Contract unit prices for the same

shall be considered as including clearing and grubbing operations.

202 DISMANTLING

202.1 Scope

This work shall consist of removing, as hereinafter set forth, existing culverts, bridges,
pavements, kerbs and other structures like guard-rails, fences, utility services, manholes, catch
basins, inlets, etc., which are in place but interfere with the new construction or are not suitable
to remain in place, and of salvaging and disposing of the resulting materials and back filling the

resulting trenches and pits.
Existing culverts, bridges, pavements and other structures which are within the highway and

which are designated for removal, shall be removed up to the limits and extent specified in the

drawings or as indicated by the, Engineer,
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Dismantling and removal operations shall be carried out with such equipment and in such a
manner as to leave undisturbed, adjacent pavement, structures and any other work to be left in

place.

All operations necessary for the removal of any existing structure which might endanger new

construction shall be completed prior to the start of new work.

202.2 Dismantling Culverts and Bridges
The structures shall be dismantled carefully and the resulting materials so removed as not to
cause any damage to the serviceable materials to be salvaged, the part of the structure to be

retained and any other properties or structures nearby.

Unless otherwise specified, the superstructure portion of culverts/ bridges shall be entirely
removed and other parts removed below the ground level or as necessary depending* upon
the interference they cause to the new construction. Removal of overlying or adjacent material,
if required in connection with the dismantling of the structures, shall be incidental to this item.

Where existing culverts/bridges are to be extended or otherwise incorporated in the new work,
only such part or parts of the existing structure shall be removed as are necessary and directed
by the Engineer to provide a proper connection to the new work. The connecting edges shall
be cut, chipped and trimmed to the required lines and grades without weakening or damaging
any part of the structure to be retained. Due care should be taken to ensure that reinforcing
bars which are to be left in place so as to project into the new work as dowels or ties are not

injured during removal of concrete.

Pipe culverts shall be carefully removed in such a manner as to avoid damage to the pipes.

Steel structures shall, unless otherwise provided, be carefully dismantled in such a manner as
to avoid damage to members thereof, If specified in the drawings or directed by the Engineer
that the structure is to be removed in a condition suitable for re-erection, all members shall be
match-marked by the Contractor with white lead paint before dismantling; end pins, nuts, loose
plates, etc., shall be similarly marked to indicate their proper location; all pins, pin holes and
machined surfaces shall be painted with a mixture of white lead and tallow and all loose parts

shall be securely wired to adjacent members or packed in boxes.
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Timber structures shall be removed in such a manner as to avoid damage to such timber or

lumber as is designated by the Engineer to be salvaged.

202.3 Dismantling Pavements and Other Structures

In removing pavements, kerbs, gutters, and other structures like guard-rails, fences, manholes,
catch basins, inlets, etc., where portions of the existing construction are to be left in the finished
work, the same shall be removed to an existing joint or cut and chipped to a true line with a
face perpendicular to the surface of the existing structure. Sufficient removal shall be made to

provide for proper grades and connections with the new work as directed by the Engineer.

All concrete pavements, base courses in carriageway and shoulders etc., designated for
removal shall be broken to pieces whose volume shall; not exceed 0.02 cu. m. and stockpiled
at designated locations if the material is to be used later or otherwise arranged for disposal as
directed (see Clause 202.5).

202.4 Back-filling
Holes and depressions caused by dismantling operations shall be backfilled with excavated or
other approved materials and compacted to required density as directed by the Engineer.

202.5 Disposal of Materials
All materials obtained by dismantling shall be the property of Government. Unless otherwise
specified, materials having any salvage value shall be placed in neat stacks of Re materials

within the right-of-way, as directed by the Engineer with all lifts and up to a lead of 1000 m.

Pipe culverts that are removed shall be cleaned and neatly piled on the right-of-way at points

designated by the Engineer with all lifts and lead up to 1000 in.

Structural steel removed from old structures shall, unless otherwise specified or directed, be
stored in a neat and presentable manner on blocks in locations suitable for loading. Structures
or portions thereof which are specified in the Contract for re-erection shall be stored in

separate piles.
Timber or lumber from old structures which is designated by the Engineer as materials to be

salvaged shall have all nails and bolts removed there from and shall be stored in neat piles in

locations suitable for loading.
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All materials obtained from dismantling operations which, in the opinion of the Engineer, cannot

be used or auctioned shall be disposed of as directed by the Engineer with all lifts and all lead.

202.6 Measurements for Payment
The work of dismantling structures shall be paid for in units indicated below by taking

measurements before and after, as applicable:

Dismantling brick/stone masonry/ CuUu. m.
concrete (plain and reinforced)
Il. Dismantling flexible and cement CUu.m.

concrete pavement

Il. Dismantling steel structures kg
V. Dismantling timber structures CU. m.
V. Dismantling pipes, guard rails, Linear m.

kerbs, gutters and fencing
/. Utility services Nos.

202.7 Rates

The Contract unit rates for the various items of dismantling shall be paid in full for carrying out
the required operations including full compensation for all labour, materials, tools, equipment,
safeguards and incidentals necessary to complete the work. These will also include excavation
and backfilling where necessary to the required compaction and for handling, salvaging, piling

and disposing of the dismantled materials within all lifts and all lead.

Signature of Bidder Page | 13




22" Sabarmati River Front Development Corporation Limited @

301 EXCAVATION FOR ROADWAY AND DRAINS

301.1 Scope

This work shall consist of excavation, removal and disposal of materials necessary for the
construction of roadway, side drains and waterways in accordance with requirements of these
Specifications and the lines, grades and cross-sections shown in the drawings or as indicated
by the Engineer. It shall include the hauling and stacking of or hauling to sites of embankment
and subgrade construction suitable cut materials as required, as also the disposal of unsuitable
cut materials in specified manner, with all leads and lifts, reuse of cut materials as may be
deemed fit, trimming and finishing of the road to specified dimensions or as directed by the

Engineer.

301.2 Classification of Excavated Material

301.2.1 Classification: All materials involved in excavation shall be classified by the
Engineer in the following manner:
a) Soil :

This shall comprise topsoil, turf, sand, silt, loam, clay, mud, peat, black cotton

soil, soft shale or loose moorum, a mixture of these and similar material which yields to the
ordinary application of pick, spade and/or shovel, rake or other ordinary digging equipment.
Removal of gravel or any other modular material having dimension in any one direction not

exceeding 75 mm shall be deemed to be covered under this category.

b) Ordinary Rock (not requiring blasting) This shall include :

i) Rock types such as laterites, shales and conglomerates, varieties of limestone and
sandstone etc., which may be quarried or split with crow bars, also including any rock which in
dry state may be hard, requiring blasting but which, when wet, becomes soft and manageable

by means other than blasting;
i) Macadam surfaces such as water bound and bitumen bound; soling of roads, cement

concrete pavement, cobble stone, etc. compacted moorum or stabilized soil requiring use of

pick axe or shovel or both.
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iif) lime concrete, stone masonry and brick work in lime/cement mortar below ground level,
reinforced cement concrete which may be broken up with crow bars or picks and stone

masonry in cement mortar below ground level; and

iv) Boulders which do not require blasting found lying loose on the surface or embedded in river

bed, sail, talus, slope wash and terrace material of dissimilar origin.

c) Hard Rock (requiring blasting)
This shall comprise:
i) Any rock or cement concrete for the excavation of which the use

of mechanical plant and/or blasting is required,

ii) Reinforced cement concrete below ground level and in bridge/ ROB/RUB/flyover
piers and

abutments,
iif) Boulders requiring blasting.

d) Hard Rock (using controlled blasting):
Hard rock requiring blasting as described under (c) but where controlled blasting
isto be carried out in locations where built-up area, huts, and are situated at
within 200 m of the blast site.
e) Hard Rock (blasting prohibited)
Hard rock requiring blasting as described under (d) but where blasting is prohibited for any
reason like people living within 20 m of blast sites etc. and excavation has to be carried out by
chiselling, wedging or any other agreed method.
f) Marshy soill
This shall include soils like soft clays and peats excavated below the original ground
level of marshes and swamps and soils excavated from other areas requiring

continuous pumping or bailing out of water.
301.2.2 Authority for Classification
The classification of excavation shall be decided by the Engineer and his decision shall be final
and binding on the Contractor. Merely the use of explosives in excavation will not be

considered as a reason for higher classification unless blasting is clearly necessary in the

opinion of the Engineer.
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301.3 Construction Operations

301.3.1 Setting Out

After the site has been cleared as per Clause 201, the limits of excavation shall be set out true
to lines, curves, slopes, grades and sections as shown on the drawings or as directed by the

Engineer. Clause 109 shall be applicable for the setting out operations.

301.3.2 Stripping and Storing Topsoil

When so directed by the Engineer, the topsoil existing over the sites of excavation shall be
stripped to specified depths and stockpiled at designated locations for re-use in covering
embankment slopes, cut slopes, berms and other disturbed areas where re-vegetation is
desired in accordance with Clause 305.3.3. Prior to stripping the topsoil, all trees, shrubs etc.
shall be removed along with their roots, with approval of the Engineer.

301.3.3 Excavation-General

All excavations shall be carried out in conformity with the directions laid here-in-under and in a
manner approved by the Engineer. The work shall be so done that the suitable materials
available from excavation are satisfactorily utilized as deemed fit or as approved by the

Engineer.

While planning or executing excavations, the Contractor shall take all adequate precautions
against soil erosion, water pollution etc. as per Clause 306, and take appropriate drainage

measures to keep the site free of water in accordance with Clause 311.

The excavations shall conform to the lines, grades, side slopes and levels shown on the
drawings or as directed by the Engineer. The Contractor shall not excavate outside the limits of
excavation. Subject to the permitted tolerances, any excess depth/width excavated beyond the
specified levels/dimensions on the drawings shall be made good at the cost of the Contractor
with suitable material of characteristics similar to that removed and compacted to the

requirements of Clause 305.
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All debris and loose material on the slopes of cuttings shall be removed. No backfilling shall be
allowed to obtain required slopes excepting that when boulders or soft materials are
encountered in cut slopes, these shall be excavated to approved depth on instructions of the
Engineer and the resulting cavities filled with suitable material and thoroughly compacted in an

appropriate manner.

After excavation, the sides of excavated area shall be trimmed and the area contoured to

minimize erosion and ponding, allowing for natural drainage to take place.

301.3.4 Methods, Tools and Equipment

Only such methods, tools and equipment as approved by the Engineer shall be adopted/ used
in the work. If so desired by the Engineer, the Contractor shall demonstrate the efficacy of the
type of equipment to be used before the commencement of work.

301.3.5 Rock Excavation

Rock, when encountered in road excavation, shall be removed up to the formation level or as
otherwise indicated in the drawings. Where, however, unstable shales or other unsuitable
materials are encountered at the formation level, these shall be excavated to the extent of 500
mm below the formation level or as otherwise specified. In all cases, the excavation operations
shall be so carried out that at no point on cut formations the rock protrudes above the specified
levels. Rocks and boulders which are likely to cause differential settlement and also local
drainage problems shall be removed to the extent of 500 mm below the formation level in the

formation width including side drains.

Where excavation is done to levels lower than those specified, the excess excavation shall be

made good as per Clauses 301.3.3 and 301.6 to the satisfaction of the Engineer.
Slopes in rock cutting shall be finished to uniform lines corresponding to slope lines shown on
the drawings or as directed by the Engineer. Notwithstanding the foregoing, all loose pieces of

rock on excavated slope surface which move when pierced by a crowbar shall be removed.

Where blasting is to be resorted to, the same shall be carried out as per Clause 302 and all

precautions indicated therein observed.

Signature of Bidder Page | 17




22" Sabarmati River Front Development Corporation Limited @

Where presplitting is prescribed to be done for the establishment of a specified slope in rock
excavation, the same shall be carried out as per Clause 303.

301.3.6 Marsh Excavation

The excavation of soil from marshes/swamps shall be carried out as per the programme

approved by the Engineer.

Excavation of marshes shall begin at one end and proceed in one direction across the entire
marsh immediately ahead of backfilling with materials like boulders, sand moorum, brick bats,
and dismantled concrete as approved by the Engineer. The method and sequence of
excavating and backfilling shall be such as to ensure, to the extent practicable, the complete
removal or displacement of all muck from within the lateral limits indicated on the drawings or

as staked by the Engineer.

301.3.7 Excavation of Road Shoulders/Verge/Median for Widening of Pavement or

Providing Treated Shoulders

In the works involving widening of existing pavements or providing paved shoulders, the
existing shoulders/verge/median shall be removed to its full width and up to top of the
subgrade. The subgrade material within 500 mm from the bottom of the pavement for the
widened portion or paved shoulders shall be loosened and re compacted as per Clause 305.
Any unsuitable material found in this portion shall be removed and replaced with the suitable
material. While doing so, care shall be taken to see that no portion of the existing pavement
designated for retention is loosened or disturbed. If the existing pavement gets disturbed or
loosened, it shall be dismantled and cut to a regular shape with sides vertical and the
disturbed/loosened portion removed completely and re-laid as directed by the Engineer, at the

cost of the Contractor.

301.3.8 Excavation for Surface/Sub-Surface Drains

Where the Contract provides for construction of surface/sub-surface drains, the same shall be

done as per Clause 309. Excavation for these drains shall be carried out in proper sequence

with other works as approved by the Engineer.
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301.3.9 Slides

If slips, slides, over-breaks or subsidence occur in cuttings during the process of construction,
they shall be removed at the cost of the Contractor as ordered by the Engineer. Adequate
precautions shall be taken to ensure that during construction, the slopes are not rendered
unstable or give rise to recurrent slides after construction. If finished slopes slide into the
roadway subsequently, such slides shall be removed and paid for at the Contract rate for the
class of excavation involved, provided the slides are not due to any negligence on the part of
the Contractor. The classification of the debris material from the slips, slides etc. Shall conform
to its condition at the time of removal and payment made accordingly regardless of its condition

earlier.

301.3.10 Dewatering

If water is met with in the excavations due to springs, seepage, rain or other causes, it shall be
removed by suitable diversions, pumping or bailing out and the excavation kept dry whenever
so required or directed by the Engineer. Care shall be taken to discharge the drained water into
suitable outlets as not to cause damage to the works, crops or any other property. Due to any
negligence on the part of the Contractor, if any such damage is caused, it shall be the sole
responsibility of the Contractor to repair/restore to the original condition at his own cost or

compensate for the damage.

301.3.11 Use and Disposal of Excavated Materials

All the excavated materials shall either be reused with the approval of the Engineer or disposed

off with all leads and lifts as directed by the Engineer.

301.3.12 Backfilling

Backfilling of masonry/concrete Hume pipe or drain excavation shall be done with approved
material with all leads and lifts after concrete/masonry/Hume pipe is fully set and carried out in
such a way as not to cause undue thrust on any part of the structure and/or not to cause
differential settlement. All space between the drain walls and the side of the excavation shall be
backfilled to the original surface making due allowance for settlement, in layers not exceeding

150 mm compacted thickness to the required density, using suitable compaction equipment
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such as trench compactor, mechanical tamper, rammer or plate compactor as directed by the
Engineer.

301.4 Plying of Construction Traffic

Construction traffic shall not use the cut formation and finished subgrade without the prior
permission of the Engineer. Any damage arising out of such use shall be made good by the

Contractor at his own cost.

301.5 Preservation of Property

The Contractor shall undertake all reasonable precautions for the protection and preservation
of any or all existing roadside trees, drains, sewers, sub-surface drains, pipes, conduits and
any other structures under or above ground, which may be affected by construction operations
and which, in the opinion of the Engineer, shall be continued in use without any change. Safety
measures taken by the Contractor in this respect, shall be got approved from the Engineer.
However, if any, of these objects is damaged by reason of the Contractor's negligence, it shall
be replaced or restored to the original condition at his cost. If the Contractor fails to do so,
within the required time as directed by the Engineer or if, in the opinion of the Engineer, the
actions initiated by the Contractor to replace/restore the damaged objects are not satisfactory,
the Engineer shall arrange the replacement/restoration directly through any other agency at the

risk and cost of the Contractor after issuing prior notice to the effect.

301.6 Preparation of Cut Formation

The cut formation, which serves as a sub-grade, shall be prepared to receive the sub-

base/base course as directed by the Engineer.

Where the material in the subgrade has a density less than specified in Table 300-1, the same
shall be loosened to a depth of 500 mm and compacted in layers in accordance with the
requirements of Clause 305 adding fresh material, if any required, to maintain the formation
level as shown on the drawings. Any unsuitable material encountered in the subgrade level
shall be removed as directed by the Engineer, replaced with suitable material and compacted

in accordance with Clause 305.
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In rocky formations, the surface irregularities shall be corrected and the levels brought

up to the specified elevation with granular base material as directed by the Engineer, laid and
compacted in accordance with the respective Specifications for these materials. The unsuitable
material shall be disposed of in accordance with Clause 301.3.11. After satisfying the density
requirements, the cut formation shall be prepared to receive the sub-base/base course in
accordance with Clauses 310 and 311.

301.7 Finishing Operations

Finishing operations shall include the work of properly shaping and dressing all excavated

surfaces.

When completed, no point on the slopes shall vary from the designated slopes by more than
150 mm measured at right angles to the slope, except where excavation is in rock (ordinary or
hard) where no point shall vary more than 300 mm from the designated slope. In no case shall
any portion of the slope encroach on the roadway. The finished cut formation shall satisfy the
surface tolerances described in Clause 902.

Where directed, the topsoil removed and conserved (Clauses 301.3.2 and 305.3.3) shall be
spread over cut slopes, shoulders and other disturbed areas. Slopes may be roughened and
moistened slightly, prior to the application of topsoil, in order to provide satisfactory bond. The
depth of topsoil shall be sufficient to sustain plant growth, the usual thickness being from 75

mm to 100 mm.

301.8 Measurements for Payment

Excavation for roadway shall be measured by taking cross-sections at suitable intervals before
the excavation starts (after clearing and grubbing/stripping etc. as the case may be) and after
its completion and computing the volumes in cu.m by the method of average end areas for
each class of material encountered. Where it is not feasible to compute volumes by this
method because of erratic location of isolated deposits, the volumes shall be computed by

other accepted methods.

At the option of the Engineer, the Contractor shall leave depth indicators during excavations of

such shape and size and in such positions as directed so as to indicate the original ground
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level as accurately as possible. The Contractor shall see that these remain intact till the final

measurements are taken.

For rock excavation, the overburden shall be removed first so that necessary cross-sections
could be taken for measurement. Where cross-sectional measurements could not be taken due
to irregular configuration or where the rock is admixed with other classes of materials, the
volumes shall be computed on the basis of measurement of stacks of excavated rubble
allowing a deduction of 35% there from. When volume is calculated on the basis of
measurement of stacks of the excavated material other than rock, a deduction of 16% of

stacked volume shall be allowed.

Works involved in the preparation of cut formation shall be measured in units indicated below:

i) Loosening and re compacting the loosened material at | ....cu.m

subgrade

i) Loosening and removal of unsuitable material and replacing | ....cu.m

with suitable material and compacting to required density

i) Preparing rocky subgrade ...Sg.m
iv) Stripping including storing and reapplication of topsoil ..cum
301.9 Rates

301.9.1 The Contract unit rates for the items of roadway and drain excavation shall be payment
in full for carrying out the operations required for the individual items including full

compensation for:

i) setting out;

i) transporting the excavated materials for use or disposal with all leads and lifts by giving
suitable credit towards the cost of re-usable material and salvage value of unusable material;
iii) trimming bottoms and slopes of excavation;

iv) dewatering;

v) keeping the work free of water as per Clause 311;

vi) arranging disposal sites; and

vii) all labour, materials, tools, equipment., safety measures, testing and incidentals necessary

to complete the work to Specifications.
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Where presplitting of rock is prescribed it shall be governed by Clause 303.5.

301.9.2 The Contract unit rate for loosening and re compacting the loosened materials at
subgrade shall include full compensation for loosening to the specified depth, including
breaking clods, spreading in layers, watering where necessary and compacting to the

requirements.

301.9.3 Clauses 301.9.1 and 305.8 shall apply as regards Contract unit rate for item of

removal of unsuitable material and replacement with suitable material respectively.

301.9.4 The Contract unit rate for item of preparing rocky sub-grade as per Clause 301.6 shall

be full compensation for providing, laying and compacting granular base material for
correcting surface irregularities including all materials, labour and incidentals necessary to
complete the work and all leads and lifts.

301.9.5 The Contract unit rate for the items of stripping and storing topsoil and of reapplication

of topsoil shall include full compensation for all the necessary operations including all
lifts and leads.
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304 EXCAVATION FOR STRUCTURES

304.1 Scope

Excavation for structures shall consist of the removal of material for the construction of

foundations for bridges, culverts, retaining walls, headwalls, cutoff walls, pipe culverts and
other similar structures, in accordance with the requirements of these Specifications and the
lines and dimensions shown on the drawings or as indicated by the Engineer. The work shall
include construction of the necessary cofferdams and cribs and their subsequent removal; all
necessary sheeting, shoring, bracing, draining and pumping; the removal of all logs, stumps,
grubs and other deleterious matter and obstruction, necessary for placing the foundations;
trimming bottoms of excavations; backfilling and clearing up the site and the disposal of all

surplus material.

304.2 Classification of Excavation

All materials involved in excavation shall be classified in accordance with Clause 301.2.

304.3 Construction Operations

304.3.1 Setting Out

After the site has been cleared according to Clause 201, the limits of excavation shall be set

out true to lines, curves and slopes to Clause 301.3.1.

304.3.2 Excavation

Excavation shall be taken to the width of the lowest step of the footing including additional
width as required for construction operation. The sides shall be left plumb where the nature of
soil allows it. Where the nature of soil or the depth of the trench and season of the year do not
permit vertical sides, the Contractor at his own cost shall put up necessary shoring, strutting
and planking or cut slopes to a safer angle or both with due regard to the safety of personnel

and works and to the satisfaction of the Engineer.
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The depth to which the excavation is to be carried out shall be as shown on the drawings,
unless the type of material encountered is such as to require changes, in which case the depth
shall be as ordered by the Engineer. Propping shall be undertaken when any foundation or
stressed zone from an adjoining structure is within a line of 1 vertical to 2 horizontal from the

bottom of the excavation.

Where blasting is to be resorted-to, the same shall be carried out in accordance with

Clause 302 and all precautions indicated therein observed. Where blasting is likely to endanger
adjoining foundations or other structures, necessary precautions such as controlled blasting,
providing rubber mat cover to prevent flying of debris etc. shall be taken to prevent any

damage.

304.3.3 Dewatering and Protection

Normally, open foundations shall be laid dry. Where water is met with in excavation due to
stream flow, seepage, springs, rain or other reasons, the Contractor shall take adequate
measures such as bailing, pumping, constructing diversion channels, drainage channels,
bunds, depression of water level by well-point system, cofferdams and other necessary works
to keep the foundation trenches dry when so required and to protect the green
concrete/masonry against damage by erosion or sudden rising of water level. The methods to
be adopted in this regard and other details thereof shall be left to the choice of the Contractor
but subject to the approval of the Engineer. Approval of the Engineer shall, however, not
relieve the Contractor of the responsibility for the adequacy of dewatering and protection

arrangements for the quality and safety of the works.

Where cofferdams are required, these shall be carried to adequate depths and heights, be
safely designed and constructed and be made as watertight as is necessary for facilitating
construction to be carried out inside them. The interior dimensions of the cofferdams shall be
such as to give sufficient clearance for the construction and inspection and to permit installation

of pumping equipment, etc., inside the enclosed area.

If it is determined beforehand that the foundations cannot be laid dry or the situation is found
that the percolation is too heavy for keeping the foundation dry, the foundation concrete shall
be laid under water by tremie pipe only. In case of flowing water or artesian springs, the flow

shall be stopped or reduced as far as possible at the time of placing the concrete.
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Pumping from the interior of any foundation enclosure shall be done in such a manner as to
preclude the possibility of the movement of water through any fresh concrete. No pumping shall
be permitted during the placing of concrete and for a period of at least 24 hours thereafter,
unless it is done from a suitable sump separated from the concrete work by a watertight wall or

other similar means.

At the discretion of the Contractor, cement grouting or other approved methods may be used to

prevent or reduce seepage and to protect the excavation area.

The Contractor shall take all precautions in diverting channels and in discharging the drained

water as not to cause damage to the works, crops or any other property.

304.3.4 Preparation of Foundation

The bottom of the foundation shall be leveled both longitudinally and transversely or stepped
as directed by the Engineer. Before footing is laid, the surface shall be slightly watered and
rammed. In the event of excavation having been made deeper than that shown on the
drawings or as otherwise ordered by the Engineer, the extra depth shall be made up with
concrete as per Clause 2104.1 at the cost of the Contractor. Ordinary filling shall not be

permitted to bring the foundation to the design level as shown in the drawing.

When rock or other hard strata is encountered, it shall be freed of all soft and loose material,
cleaned and cut to a firm surface either level or stepped as directed by the Engineer. All seams
shall be cleaned out and filled with cement mortar or grout to the satisfaction of the Engineer.
In the case of excavation in rock, annular space around footing shall be filled with lean

concrete M 15 up to the top level of rock.

If the depth of fill required is more than 1.5 m in soft rock or 0.6 m in hard rock above the
foundation level, the filling up to this level shall be done with M-15 concrete and portion above

shall be filled by concrete or by boulders grouted with cement.
When foundation piles are used, the excavation for pile cap shall be done after driving/casting

of all piles forming the group. After pile driving operations in a given pit are completed, all loose

and displaced materials therein shall be removed to the level of the bottom of the pile cap.

Signature of Bidder Page | 26




22" Sabarmati River Front Development Corporation Limited «

304.3.5 Slips and Slip-Outs

If there are any slips or slip-outs in the excavation, these shall be removed by the Contractor at
his own cost.

304.3.6 Public Safety

Near towns, villages and all frequented places, trenches and foundation pits shall be securely
fenced, provided with proper caution signs and marked with red lights at night to avoid
accidents. The Contractor shall take adequate protective measures to see that the excavation
operations do not affect or damage adjoining structures. For safety precautions, guidance may
be taken from IS: 3764.

304.3.7 Backfilling

Backfilling shall be done with approved material after concrete or masonry is fully set and
carried out in such a way as not to cause undue thrust on any part of the structure. All space
between foundation masonry or concrete and the sides of excavation shall be refilled to the
original surface in layers not exceeding 150 mm compacted thickness. The compaction shall
be done with the help of suitable equipment such as trench compactor, mechanical tamper,
rammer, plate vibrator etc., after necessary watering, so as to achieve the maximum dry

density.

304.3.8 Disposal of Surplus Excavated Materials

Clause 301.3.11 shall apply.

304.4 Measurements for Payment

Excavation for structures shall be measured in cu.m for each class of material encountered,
limited to the dimensions shown on the drawings or as directed by the Engineer. Excavation
over increased width, cutting of slopes, production/support to the existing structures shoring,
shuttering and planking shall be deemed as incidental to the main work and shall not be

measured and paid separately.

Preparation of rock foundation shall be measured in square meters.
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304.5 Rates

304.5.1 The Contract unit rate for the items of excavation for structures shall be payment in full

for carrying out the required operations including full compensation for:

i) setting out;
i) transporting the excavated materials for use or disposal with all leads and lifts;
iii) construction of necessary cofferdams, cribs/sheeting, shoring and bracing and their

subsequent removal;

iv) removal of all logs, stumps, grubs and other deleterious matter and obstructions, for
placing the foundations including trimming of bottoms of excavations;

V) foundation sealing, dewatering including pumping when no separate provision for it is
made in the Contract;

Vi) backfilling, clearing up the site and disposal of all surplus material with all leads and lifts
or as otherwise specified; and

vii) all labour, materials, tools, equipment, safety measures, diversion of traffic and

incidentals necessary to complete the work to Specifications.

304.5.2 The Contract unit rate for preparation of rock foundation shall be full compensation for
cutting, trimming and cleaning the foundation surface and filling/sealing of all seams with
cement grout or mortar including all materials, labour and incidentals required for completing

the work.
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305 EMABANKMENT CONSTRUCTION

305.1 General

305.1.1 Description

These Specifications shall apply to the construction of embankments including sub-grades,
earthen shoulders and miscellaneous backfills with approved material obtained from approved
source, including material from roadway and drain excavation, borrow pits or other sources. All
embankments sub-grades, earthen shoulders and miscellaneous backfills shall be constructed
in accordance with the requirements of these Specifications and in conformity with the lines,

grades, and cross-sections shown on the drawings or as directed by the Engineer.

305.2 Materials and General Requirements

305.2.1 Physical Requirements

305.2.1.1 The materials used in embankments, subgrades, earthen shoulders and
miscellaneous backfills shall be soil, moorum, gravel, reclaimed material from pavement, fly
ash, pond ash, a mixture of these or any other material as approved by the Engineer. Such
materials shall be free of logs, stumps, roots, rubbish or any other ingredient likely to

deteriorate or affect the stability of the embankment.

The following types of material shall be considered unsuitable for embankment:

a) Materials from swamps, marshes and bogs;

b) Peat, log, stump and perishable material; any soil that classifies as OL,
Ol, OH or Pt in accordance with 1S:1498;

c) Materials susceptible to spontaneous combustion;

d) Materials in a frozen condition;

e) Clay having liquid limit exceeding 50 and plasticity index exceeding 25;
and

f) Materials with salts resulting in leaching in the embankment.
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305.2.1.2 Expansive clay exhibiting marked swell and shrinkage properties (“free swelling
index" exceeding 50 percent when tested as per 1S.2720 - Part 40) shall not be used as a fill
material. Where expansive clay having "free swelling index" value less than 50 percent is used
as a fill material, subgrade and top 500 mm portion of the embankment just below sub-grade

shall be non-expansive in nature.

305.2.1.3 Any fill material with a soluble sulphate content exceeding 1.9 grams of

sulphate (expressed as S03) per litre when tested in accordance with BS:1377, Part 3,

but using a 2:1 water-soil ratio shall not be deposited within 500 mm distance(or any other
distance described in the Contract), of permanent works constructed out of concrete, cement
bound materials or other cementitious material. Materials with a total sulphate content
(expressed as S03) exceeding 0.5 percent by mass, when tested in accordance with BS: 1377,
Part 3 shall not be deposited within 500 mm, or other distances described in the Contract, of
metallic items forming part of the Permanent Works.

305.2.1.4 The size of the coarse material in the mixture of earth shall ordinarily not exceed 75

mm when placed in the embankment and 50 mm when placed in the sub-grade.
However, the Engineer may at his discretion permit the use of material coarser than this also if
he is satisfied that the same will not present any difficulty as regards the placement of fill
material and its compaction to the requirements of these  Specifications.  The  maximum
particle size, in such cases, however, shall not be more than two-thirds of the compacted layer

thickness.

305.2.1.5 Ordinarily, only the materials satisfying the density requirements given in

Table 300-1 shall be employed for the construction of the embankment and the sub-grade.

Table 300-1: Density Requirements of Embankment and Sub-grade Materials

S.R. Maximum laboratory dry
Type of Work unit weight when tested as
No. per 1S:2720 (Part 8)

Embankments up to 3 m height, not subjected to Not less than 15.2 kN/cu.m

1
) extensive flooding
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Embankments exceeding 3 m height or embankments Not less than 16 kN/ cu.m

2
) of any height subject to long periods of inundation
Subgrade and earthen shoulders/verges/
Not less than 17.5 kN/cu.m
3) backfill

Notes: 1) This Table is not applicable for lightweight fill material, e.g., cinder, fly ash, etc.
2) The material to be used in subgrade shall be non-expansive and shall satisfy

design CBR at the specified dry density and moisture content. In case

the available materials fail to meet the requirement of CBR, use of stabilization

methods in accordance with Clauses 403 and 404 or by any stabilization

method approved by the Engineer shall be followed.

305.2.1.6 The material to be used in subgrade shall conform to the design CBR value at
the specified dry density and moisture content of the test specimen. In case the
available materials fails to meet the requirement of CBR, use of stabilization methods
in accordance with Clauses 403 and 404 or by any stabilization method approved by

the Engineer or by the IRC Accreditation Committee shall be followed.

305.2.1.7 The material to be used in high embankment construction shall satisfy the

specified requirements of strength parameters.

305.2.2 General Requirements

305.2.2.1 The materials for embankment shall be obtained from approved sources with
preference given to acceptable materials becoming available from nearby roadway

excavation under the same Contract.

The work shall be so planned and executed that the best available materials are saved for the

subgrade and the embankment portion just below the subgrade.

305.2.2.2 Borrow Materials
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The arrangement for the source of supply of the material for embankment and sub-grade and
compliance with the guidelines, and environmental requirements, in respect of excavation and
borrow areas as stipulated, from time to time by the Ministry of Environment and Forests,
Government of India and the local bodies, as applicable shall be the sole responsibility of the

Contractor.

Borrow pits along the road shall be discouraged. If permitted by the Engineer, these shall not
be dug continuously. Ridges of not less than 8 m width should be left at intervals not exceeding
300 m. Small drains shall be cut through the ridges to facilitate drainage. The depth of the pits
shall be so regulated that their bottom does not cut an imaginary line having a slope of 1
vertical to 4 horizontal projected from the edge of the final section of the bank, the maximum
depth in any case being limited to 1.5 m. Also, no pit shall be dug within the offset width of a

minimum of 10 m.

Haulage of material to embankments or other areas of fill shall proceed only when sufficient
spreading and compaction plant is operating at the place of deposition.

Where the excavation reveals a combination of acceptable and unacceptable materials, the
Contractor shall, unless otherwise agreed by the Engineer, carry out the excavation in such a
manner that the acceptable materials are excavated separately for use in the permanent works
without contamination by the unacceptable materials. The acceptable materials shall be

stockpiled separately.

The Contractor shall ensure that he does not adversely affect the stability of excavation or fills
by the methods of stockpiling materials, use of plants or siting of temporary buildings or

structures.

305.2.2.3 Fly-Ash

Use of fly-ash shall conform to the Ministry of Environment and Forest guidelines. Where fly-
ash is used the embankment construction shall conform to the physical and chemical
properties and requirements of IRC: SP:38-2001, "Guidelines for Use of Fly ash in Road
Construction”. The term fly-ash shall cover all types of coal ash such as pond ash, bottom ash

or mound ash.
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Embankment constructed out of fly ash shall be properly designed to ensure stability and
protection against erosion in accordance with IRC guidelines. A suitable thick cover may
preferably be provided at intervening layers of pond ash for this purpose. A thick soil cover

shall bind the edge of the embankment to protect it against erosion. Minimum thickness of such

soil cover shall be 500 mm.

305.2.2.4 Compaction Requirements

The Contractor shall obtain representative samples from each of the identified borrow areas
and have these tested at the site laboratory following a testing programme approved by the

Engineer. It shall be ensured that the subgrade material when compacted to the density

requirements as in Table 300-2 shall yield the specified design CBR value of the sub-grade.

Table 300-2: Compaction Requirements for Embankment and Sub-grade

Relative  compaction as

St _ percentage of max.
Type of work/material )
No. laboratory dry density as per
IS:2720 (Part 8)
1) Subgrade and earthen shoulders Not less than 97%
2) Embankment, Not less than 95%
Expansive Clays
a) Subgrade and 500 mm portion just below
Not allowed
3) the subgrade
90-95%

b) Remaining portion of embankment

The Contractor shall at least 7 working days before commencement of compaction submit the

following to the Engineer for approval:
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i) The values of maximum dry density and optimum moisture content obtained in
accordance with IS: 2720 (Part 8), appropriate for each of the fill materials he intends to

use.

ii) A graph of dry density plotted against moisture content from which each of the values in (i)

above of maximum dry density and optimum moisture content were determined.

The maximum dry density and optimum moisture content approved by the Engineer shall form

the basis for compaction.

305.3 Construction Operations

305.3.1 Setting Out

After the site has been cleared to Clause 201, the work shall be set out to Clause 301.3.1 The
limits of embankment/sub-grade shall be marked by fixing batter pegs on both sides at regular
intervals as guides before commencing the earthwork. The embankment/sub-grade shall be
built sufficiently wider than the design dimension so that surplus material may be trimmed,
ensuring that the remaining material is to the desired density and in position specified and
conforms to the specified side slopes.

305.3.2 Dewatering

If the foundation of the embankment is in an area with stagnant water, and in the opinion of the
Engineer it is feasible to remove it, the same shall be removed by bailing out or pumping, as
directed by the Engineer and the area of the embankment foundation shall be kept dry. Care
shall be taken to discharge the drained water so as not to cause damage to the works, crops or
any other property. Due to any negligence on the part of the Contractor, if any such damage is
caused, it shall be the sole responsibility of the Contractor to repair/restore it to original

condition or compensate for the damage at his own cost.

If the embankment is to be constructed under water, Clause 305.4.6 shall apply.

305.3.3 Stripping and Storing Topsoil
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When so directed by the Engineer, the topsoil from all areas of cutting and from all areas to be
covered by embankment foundation shall be stripped to specified depths not exceeding 150
mm and stored in stockpiles of height not exceeding 2 m for covering embankment slopes, cut
slopes and other disturbed areas where re-vegetation is desired. Topsoil shall not be
unnecessarily subjected to traffic either before stripping or when in a stockpile. Stockpiles shall

not be surcharged or otherwise loaded and multiple handling shall be kept to a minimum.

305.3.4 Compacting Ground Supporting Embankment/Sub-Grade

Where necessary, the original ground shall be levelled to facilitate placement of first layer of
embankment, scarified, mixed with water and then compacted by rolling in accordance with

Clauses 305.3.5 and 305.3.6 so as to achieve minimum dry density as given in Table 300-2.

In case where the difference between the sub-grade level (top of the sub-grade on which
pavement rests) and ground level is less than 0.5 m and the ground does not have 97 percent
relative compaction with respect to the dry density (as given in Table 300-2), the ground shall
be loosened up to a level 0.5 m below the sub-grade level, watered and compacted in layers in
accordance with Clauses 305.3.5 and 305.3.6 to achieve dry density not less than 97 percent
relative compaction as given in Table 300-2.

Where so directed by the Engineer, any unsuitable material occurring in the embankment
foundation (500 mm portion just below the sub-grade) shall be removed, suitably disposed and

replaced by approved materials laid in layers to the required degree of compaction.

Any foundation treatment specified for embankments especially high embankments, resting on
suspect foundations as revealed by borehole logs shall be carried out in a manner and to the
depth as desired by the Engineer. Where the ground on which an embankment is to be built
has any of such material types (a) to (f) in Clause 305.2.1.1 at least 500 mm of such material
must be removed and replaced by acceptable fill material before embankment construction

commences.

305.3.5 Spreading Material in Layers and Bringing to Appropriate Moisture Content

305.3.5.1 The embankment and sub-grade material shall be spread in layers of uniform

thickness in the entire width with a motor grader. The compacted thickness of each layer shall
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not be more than 250 mm when vibratory roller/vibratory soil compactor is used and not more
than 200 mm when 80-100 kN static roller is used. The motor grader blade shall have hydraulic
control suitable for initial adjustment and maintain the same so as to achieve the specific slope
and grade. Successive layers shall not be placed until the layer under construction has been
thoroughly compacted to the specified requirements as in Table 300-2 and got approved by the
Engineer. Each compacted layer shall be finished parallel to the final cross-section of the

embankment.

305.3.5.2 Moisture content of the material shall be checked at the site of placement prior to
commencement of compaction; if found to be out of agreed limits, the same shall be made
good. Where water is required to be added in such constructions, water shall be sprinkled from
a water tanker fitted with sprinkler capable of applying water uniformly with a controllable rate
of flow to variable widths of surface but without any flooding. The water shall be added
uniformly and thoroughly mixed in soil by blading, using disc harrow until a uniform moisture

content is obtained throughout the depth of the layer.

If the material delivered to the roadbed is too wet, it shall be dried, by aeration and exposure to
the sun, till the moisture content is acceptable for compaction. Should circumstances arise,
where owing to wet weather, the moisture content cannot be reduced to the required amount

by the above procedure, compaction work shall be suspended.

Moisture content of each layer of soil shall be checked in accordance with 1S:2720 (Part 2), and
unless otherwise mentioned, shall be so adjusted, making due allowance for evaporation
losses, that at the time of compaction it is in the range of 1 percent above to 2 percent below
the optimum moisture content determined in accordance with 1S:2720 (Part 8) as the case may
be. Expansive clays shall, however, be compacted at moisture content corresponding to the
specified dry density, but on the wet side of the optimum moisture content obtained from the

laboratory compaction curve.
After adding the required amount of water, the soil shall be processed by means of graders,
harrows, rotary mixers or as otherwise approved by the Engineer until the layer is uniformly

wet.

Clods or hard lumps of earth shall be broken to have a maximum size of 75 mm when being

placed in the embankment and a maximum size of 50 mm when being placed in the sub-grade.
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305.3.5.3 Embankment and other areas of fill shall, unless otherwise required in the

Contract or permitted by the Engineer, be constructed evenly over their full width and their
fullest possible extent and the Contractor shall control and direct construction plant and other
construction vehicles. Damage by construction plant and other vehicular traffic shall be made
good by the Contractor with material having the same characteristics and strength of the

material before it was damaged.

Embankments and unsupported fills shall not be constructed with steeper side slopes or to
greater widths than those shown in the drawings, except to permit adequate compaction at the
edges before trimming back, or to obtain the final profile following any settlement of the fill and

the underlying material,

Whenever fill is to be deposited against the face of a natural slope, or sloping earthworks face
including embankments, cuttings, other fills and excavations steeper than 1 vertical to 4
horizontal, such faces shall be benched as per Clause 305.4.1 immediately before placing the
subsequent fill.

All permanent faces of side slopes of embankments and other areas of fill shall, subsequent to
any trimming operations, be reworked and sealed to the satisfaction of the Engineer by tracking
a tracked vehicle, considered suitable by the Engineer, on the slope or any other method

approved by the Engineer.

305.3.6 Compaction

Only the compaction equipment approved by the Engineer shall be employed to compact the
different material types encountered during construction. Static three-wheeled roller, self
propelled single drum vibratory roller, tandem vibratory roller, pneumatic tyre roller, pad foot
roller, etc., of suitable size and capacity as approved by the Engineer shall be used for the
different types and grades of materials required to be compacted either individually or in

suitable combinations.
The compaction shall be done with the help of self-propelled single drum vibratory roller or pad

foot vibratory roller of 80 to 100 kN static weight or heavy pneumatic tyre roller of adequate

capacity capable of achieving the required compaction. The Contractor shall demonstrate the
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efficacy of the equipment he intends to use by carrying out compaction trials. The procedure to
be adopted for the site trials shall be submitted to the Engineer for approval.

Earthmoving plant shall not be accepted as compaction equipment nor shall the use of a lighter
category of plant to provide any preliminary compaction to assist the use of heavier plant be

taken into account.

Each layer of the material shall be thoroughly compacted to the densities specified in

Table 300 - 2. Subsequent layers shall be placed only after the finished layer has been tested
according to Clause 903.2.2 and accepted by the Engineer. The Engineer may permit
measurement of field dry density by a nuclear moisture/density gauge used in accordance with
agreed procedure and provided the gauge is calibrated to give results identical to that obtained
from tests in accordance with 1S:2720 (Part 28). A record of the same shall be maintained by
the Contractor.

When density measurements reveal any soft areas in the embankment/sub-grade/earthen
shoulders, further compaction shall be carried out as directed by the Engineer. If in spite of that
the specified compaction is not achieved, the material in the soft areas shall be removed and
replaced by approved material, compacted using appropriate mechanical means such as light
weight vibratory roller, double drum walk behind roller, vibratory plate compactor, trench

compactor or vibratory tamper to the density requirements and satisfaction of the Engineer.

305.3.7 Drainage

The surface of the embankment/sub-grade at all times during construction shall be maintained
at such a cross fall (not flatter than that required for effective drainage of an earthen surface)

as will shed water and prevent ponding.

305.3.8 Repairing of Damages Caused by Rain/Spillage of Water

The soil in the affected portion shall be removed in such areas as directed by the Engineer
before next layer is laid and refilled in layers and compacted using appropriate mechanical
means such as small vibratory roller, plate compactor or power rammer to achieve the required
density in accordance with Clause 305.3.6. If the cut is not sufficiently wide for use of required

mechanical means for compaction, the same shall be widened suitably to permit their use for
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proper compaction. Tests shall be carried out as directed by the Engineer to ascertain the
density requirements of the repaired area. The work of repairing the damages including
widening of the cut, if any, shall be carried out by the Contractor at his own cost, including the

arranging of machinery/equipment for the purpose.

305.3.9 Finishing Operations

Finishing operations shall include the work of shaping and dressing the shoulders/verge/
roadbed and side slopes to conform to the alignment, levels, cross-sections and dimensions
shown on the drawings or as directed by the Engineer subject to the surface tolerance
described in Clause 902. Both the upper and lower ends of the side slopes shall be rounded off

to improve appearance and to merge the embankment with the adjacent terrain.

The topsoil, removed and conserved earlier (Clauses 301.3.2 and 305.3.3) shall be spread
over the fill slopes as per directions of the Engineer to facilitate the growth of vegetation.
Slopes shall be roughened and moistened slightly prior to the application of the topsoil in order
to provide satisfactory bond. The depth of the topsoil shall be sufficient to sustain plant growth,
the usual thickness being from 75 mm to 150 mm.

Where directed, the slopes shall be turfed with sods in accordance with Clause 307. If seeding
and mulching of slopes is prescribed, this shall be done to the requirements of Clause 308.

When earthwork operations have been substantially completed, the road area shall be cleared
of all debris, and ugly scars in the construction area responsible for objectionable appearance

eliminated.

305.4 Construction of Embankment and Sub-grade under Special Conditions

305.4.1 Earthwork for Widening Existing Road Embankment

When an existing embankment and/or sub-grade is to be widened and its slopes are steeper
than 1 vertical on 4 horizontal, continuous horizontal benches, each at least 300 mm wide,
shall be cut into the old slope for ensuring adequate bond with the fresh

embankment/subgrade material to be added. The material obtained from cutting of benches

could be utilized in the widening of the embankment/subgrade. However, when the existing
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slope against which the fresh material is to be placed is flatter than 1 vertical on 4 horizontal,
the slope surface may only be ploughed or scarified instead of resorting to benching.

Where the width of the widened portions is insufficient to permit the use of conventional

rollers, compaction shall be carried out with the help of light weight vibratory roller, double drum
walk behind roller, vibratory plate compactor or vibratory tamper or any other appropriate
equipment approved by the Engineer. End dumping of material from trucks for widening
operations shell be avoided except in difficult circumstances when the extra width is too narrow

to permit the movement of any other types of hauling equipment.

305.4.2 Earthwork for Embankment and Sub-Grade to be Placed Against Sloping Ground

Where an embankment/subgrade is to be placed against sloping ground, the latter shall be
appropriately benched or ploughed/scarified as required in Clause 305.4.1 before placing the
embankment/sub-grade material. Extra earthwork involved in benching or due to ploughing/
scarifying etc. shall be considered incidental to the work.

For wet conditions, benches with slightly inward fall and subsoil drains at the lowest point shall
be provided as per the drawings, before the fill is placed against sloping ground.

Where the Contract requires construction of transverse subsurface drain at the cut-fill interface,
work on the same shall be carried out to Clause 309 in proper sequence with the embankment

and sub-grade work as approved by the Engineer.

305.4.3 Earthwork over Existing Road Surface

Where the embankment is to be placed over an existing road surface, the work shall be carried

out as indicated below:

i) If the existing road surface is of granular type and lies within 1 m of the  new
formation levels, it shall be scarified to a depth of 50 mm or as directed so as to provide
ample bond between the old and new material ensuring that at least 500 mm portion

below the top of new sub-grade level is compacted to the desired density;
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i) If the existing road surface is of bituminous type or cement concrete and lies
within 1 m of the new formation level, the bituminous or  cement concrete layer shall be

removed completely;

iii) If the level difference between the existing road surface and the new formation
level is more than 1 m, the existing surface shall be roughened after ensuring that the

minimum thickness of 500 mm of  subgrade is available.

305.4.4 Embankment and Sub-Grade around Structures

To avoid interference with the construction of abutments, wing walls or return walls of
culvert/bridge structures, the Contractor shall, at points, to be determined by the Engineer
suspend work on embankment forming approaches to such structures, until such time as the
construction of the latter is sufficiently advanced to permit the completion of approaches
without the risk of damage to the structure.

Unless directed otherwise, the filling around culverts, bridges and other structures up to a
distance of twice the height of the road from the back of the abutment shall be carried out
independent of the work on the main embankment. The fill material shall not be placed against
any abutment or wing wall, unless permission has been given by the Engineer but in any case
not until the concrete or masonry has been in position for 14 days. The embankment and sub-
grade shall be brought up simultaneously in equal layers on each side of the structure to avoid
displacement and unequal pressure. The sequence of work in this regard shall be got

approved from the Engineer.

The material used for backfill shall not be an organic soil or highly plastic clay having plasticity
index and liquid limit more than 20 and 40 respectively when tested according to 1S:2720 (Part
5). Filling behind abutments and wing walls for all structures shall conform to the general
guidelines given in IRC:78. The fill material shall be deposited in horizontal layers in loose

thickness and compacted thoroughly to the requirements of Table 300-2.

Where the provision of any filter medium is specified behind the abutment, the same shall be
laid in layers simultaneously with the laying of fill material. The material used for filter shall
conform to the requirements for filter medium spelt out in Clause 2504 unless otherwise

specified in the Contract.
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Where it may be impracticable to use conventional rollers, the compaction shall be carried out
by appropriate mechanical means such as small vibratory roller, plate compactor or power
rammer. Care shall be taken to see that the compaction equipment does not hit or come too
close to any structural member so as to cause any damage to them or excessive pressure

against the structure.

305.4.5 Construction of Embankment over Ground Incapable of Supporting
Construction Equipment

Where embankment is to be constructed across ground which will not support the weight of
repeated heavy loads of construction equipment, the first layer of the fill may be constructed by
placing successive loads of material in a uniformly distributed layer of a minimum thickness
required to support the construction equipment as permitted by the Engineer. The Contractor, if
so desired by him, may also use suitable geo synthetic material to increase the bearing
capacity of the foundation. This exception to normal procedure will not be permitted where, in
the opinion of the Engineer, the embankments could be constructed in the approved manner
over such ground by the use of lighter or modified equipment after proper ditching and
drainage have been provided. Where this exception is permitted, the selection of the material
and the construction procedure to obtain an acceptable layer shall be the responsibility of the
contractor. The cost of providing suitable traffic conditions for construction equipment over any
area of the Contract will be the responsibility of the Contractor and no extra payment will be
made to him. The remainder of the embankment shall be constructed as specified in Clause
305.3.

305.4.6 Embankment Construction under Water and Waterlogged Areas

305.4.6.1 Embankment Construction under Water

Where filling or backfilling is to be placed under water, only acceptable granular material or
rock shall be used unless otherwise approved by the Engineer. Acceptable granular material
shall be of GW, SW, GP, SP as per IS: 1498 and consist of graded, hard durable particles with
maximum particle size not exceeding 75 mm. The material should be non-plastic having
uniformity coefficient of not less than 10. The material placed in open water shall be deposited

by end tipping without compaction.

Signature of Bidder Page | 42




22" Sabarmati River Front Development Corporation Limited «

305.4.6.2 Embankment Construction in Waterlogged and Marshy Areas

The work shall be done as per IRC: 34.

305.4.7 Earthwork for High Embankment

The material for high embankment construction shall conform to Clause 305.2.1.7. In the case
of high embankments (more than 6 m), the Contractor shall normally use fly ash in conformity

with Clause 305.2.1.1 or the material from the approved borrow area.

Where provided, stage construction of embankment and controlled rates of filling shall be
carried out in accordance with the Contract including installation of instruments and its

monitoring.

Where required, the Contractor shall surcharge embankments or other areas of fill with
approved material for the periods specified in the Contract. If settlement of surcharged fill
results the Contractor shall bring the resultant level up to formation level with acceptable

material for use in fill.

305.4.8 Settlement Period

Where settlement period is specified in the Contract, the embankment shall remain in place for
the required settlement period before excavating for abutment, wing wall, retaining wall,
footings, etc., or driving foundation piles. The duration of the required settlement period at each

location shall be as provided for in the Contract or as directed by the Engineer.

305.5 Plying of Traffic

Construction and other vehicular traffic shall not use the prepared surface of the embankment
and/or sub-grade without the prior permission of the Engineer. Any damage arising out of such
use shall, however, be made good by the Contractor at his own cost as directed by the

Engineer.

305.6 Surface Finish and Quality Control of Work
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The surface finish of construction of sub-grade shall conform to the requirements of Clause
902. Control on the quality of materials and works shall be exercised in accordance with
Clause 903.

305.7 Sub-grade Strength

305.7.1 It shall be ensured prior to actual execution that the material to be used in the sub-

grade satisfies the requirements of design CBR.

305.7.2 Sub-grade shall be compacted and finished to the design strength consistent
with  other physical requirements. The actual laboratory CBR values of constructed
subgrade shall be determined on remoulded samples, compacted to the field density at
the field moisture content and tested for soaked/unsoaked condition as specified in the
Contract.

305.8 Measurements for Payment

305.8.1 Earth embankment/sub-grade construction shall be measured separately by taking
cross sections at intervals given in Sub-Section 113.3 after completion of clearing and grubbing
and after completion of embankment/sub-grade. The volume of earthwork shall be computed in

cubic metres by the method of average end areas.

305.8.2 The measurement of fill material from borrow areas shall be the difference between the
net quantities of compacted fill and the net quantities of suitable material brought from roadway
and drainage excavation. For this purpose, it shall be assumed that one cu.m of suitable
material brought to site from road and drainage excavation forms one cu.m of compacted fill

and all bulking or shrinkage shall be ignored.
305.8.3 The embankment constructed with fly ash will be measured in cu .m, separately for the
fly ash portions and for the soil cover and intervening layers of soil, unless otherwise specified

in the Contract.

305.8.4 Construction of embankment under water shall be measured in cu.m.
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305.8.5 Construction of high embankment with specified material and in specified manner shall

be measured in cu.m.

305.8.6 Stripping including storing and reapplication of top soil shall be measured in cum.

305.8.7 Work involving loosening and re compacting of ground supporting

embankment/sub-grade shall be measured in cu.m.

305.8.8 Removal of unsuitable material at embankment/sub-grade foundation and replacement

with suitable material shall be measured in cu.m.

305.8.9 Scarifying existing granular/bituminous road surface shall be measured in sq. m.

305.8.10 Dismantling and removal of existing cement concrete pavement shall be measured
vide Clause 202.6.

305.8.11 Filter medium and backfill material behind abutments, wing walls and other retaining

structures shall be measured as finished work in position in cu.m.

305.9 Rates

305.9.1 The Contract unit rates for the items of embankment and sub-grade construction shall
be payment in full for carrying out the required operations including full compensation for:

i) Cost of arrangement of land as a source of supply of material of required quantity for
construction unless provided otherwise in the Contract;

i) Setting out;

iii) Compacting ground supporting embankment/sub-grade except where removal
and replacement of suitable material or loosening and re compacting is involved;

iv) Scarifying or cutting continuous horizontal benches 300 mm wide on side slopes of
existing embankment and sub-grade as applicable;

V) Cost of watering or drying of material in borrow areas and/or embankment and sub-
grade during construction as required;

Vi) Spreading in layers, bringing to appropriate moisture and compacting to

Specification requirements;
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vii) Shaping and dressing top and slopes of the embankment and subgrade including
rounding of corners;
viii) Restricted working at sites of structures;
iX) Working on narrow width of embankment and sub-grade;
X) Excavation in all soils from borrow pits/designated borrow areas including clearing and
grubbing and transporting the material to embankment and sub-grade site with all leads and
lifts unless otherwise provided for in the Contract;
Xi) All labour, materials, tools, equipment and incidentals necessary to complete the
work to the Specifications;
Xii) Dewatering; and
Xiii) Keeping the embankment/completed formation free of water as per

Clause 311.
xiv)  Transporting unsuitable excavated material for disposal with all leads and lifts.

305.9.2 Clause 301.9.5 shall apply as regards Contract unit rates for items of stripping and
storing top soil including reapplication of topsoil.

305.9.3 Clause 301.9.2 shall apply as regards Contract unit rate for the item of loosening and

re compacting the embankment/sub-grade foundation.

305.9.4 Clauses 309.1.1 and 305.8 shall apply as regards Contract rates for items of

removal of unsuitable material and replacement with suitable material, respectively.

305.9.5 The Contract unit rate for scarifying existing granular/bituminous road surface shall be
payment in full for carrying out the required operations including full compensation for all
labour, materials, tools, equipment and incidentals, necessary to complete the work. This will
also comprise of handling, giving credit towards salvage value and disposal of the dismantled

materials with all leads and lifts or as otherwise specified.

305.9.6 Clause 202.7 shall apply as regards Contract unit rate for dismantling and removal of

existing cement concrete pavement.
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305.9.7 The Contract unit rate for providing and laying filter material shall be payment in full for
carrying out the required operations including all materials, labour, tools, equipment and

incidentals to complete the work to Specifications.

305.9.8 The Contract unit rate for providing and compacting backfill material behind abutments
and retaining walls shall be payment in full for carrying out the required operations
including all materials, labour, tools, equipment and incidentals to complete the work to

Specifications.

305.9.9 Clause 305.4.6 shall apply as regards Contract unit rate for construction of

embankment under water.
305.9.10 Clause 305.4.7 shall apply as regards Contract unit rate for construction of high

embankment. It shall include cost of instrumentation, its monitoring and settlement

period, where specified in the Contract or directed by the Engineer.
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401 GRANULAR SUB-BASE

401.1 Scope

This work shall consist of laying and compacting well-graded material on prepared subgrade in
accordance with the requirements of these Specifications. The material shall be laid in one or
more layers as sub-base or lower sub-base and upper sub-base (termed as subcase
hereinafter) as necessary according to lines, grades and cross-sections shown on the drawings

or as directed by the Engineer.

401.2 Materials

401.2.1 The material to be used for the work shall be natural sand, crushed gravel, crushed
stone, crushed slag, or combination thereof depending upon the grading required. Use of
materials like brick metal, Kankar and crushed concrete shall be permitted in the lower sub-
base. The material shall be free from organic or other deleterious constituents and shall
conform to the grading given in Table 400-1 and physical requirements given in Table 400-2.
Grading lll and 1V shall preferably be used in lower sub-base. Grading V and VI shall be used
as a sub-base-cum-drainage layer. The grading to be adopted for a project shall be as
specified in the Contract. Where the sub-base is laid in two layers as upper sub-base and lower

sub-base, the thickness of each layer shall not be less than 150 mm.

401.2.2 If the water absorption of the aggregates determined as per 1S: 2386 (Part 3) is greater
than 2 percent, the aggregates shall be tested for Wet Aggregate Impact Value (AlV) (1S:5640).
Soft aggregates like Kankar, brick ballast and laterite shall also be tested for Wet AlV
(1S:5640).

Table 400-1: Grading for Granular Sub-base Materials

Percent by Weight Passing the IS Sieve

IS Sieve

Designation | Grading | | Grading Il | Grading lll | Grading IV | Grading V | Grading VI
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75.0 mm 100 - - - 100 -

53.0 mm 80-100 100 100 100 80-100 100
75-100

26.5 mm 55-90 70-100 55-75 50-80 55-90

9.50 mm 35-65 50-80 - - 35-65 55-75

4.75 mm 25-55 40-65 10-30 15-35 25-50 30-55

2.36 mm 20-40 30-50 - - 10-20 10-25

0.85 mm - - - - 2-10 N

0.425 mm 10-15 10- 15 - - 0-5 0-8

0.075 mm <5 <5 <5 <5 - 0-3

Table 400-2: Physical Requirements for Materials for Granular Sub-base

1S:2386(Part4)

Aggregate Impact Value )
40 maximum
(AIV) or 1S:5640
Liquid Limit 1S:2720 (Part 5) Maximum 25
Plasticity Index 1S:2720 (Part 5) Maximum 6
_ Minimum unless
CBR at 98% dry density _
otherwise

(at 1S:2720-Part 8)

1S:2720 (Part 5)

specified in the Contract

401.3 Construction Operations

401.3.1 Preparation of Sub-grade

Immediately prior to the laying of sub-base, the subgrade already finished to Clause 301 or 305

as applicable shall be prepared by removing all vegetation and other extraneous matter, lightly
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sprinkled with water, if necessary and rolled with two passes of 80-100 kN smooth wheeled

roller.

401.3.2 Spreading and Compacting

The sub-base material of the grading specified in the Contract and water shall be mixed
mechanically by a suitable mixer equipped with provision for controlled addition of water and
mechanical mixing so as to ensure homogenous and uniform mix. The required water content
shall be determined in accordance with IS: 2720 (Part 8). The mix shall be spread on the
prepared subgrade with the help of a motor grader of adequate capacity, its blade having
hydraulic controls suitable for initial adjustment and for maintaining the required slope and

grade during the operation, or other means as approved by the Engineer.

Moisture content of the mix shall be checked in accordance with 1S: 2720 (Part 2) and suitably
adjusted so that, at the time of compaction, it is from 1 to 2 percent below the optimum

moisture content.

Immediately after spreading the mix, rolling shall be done by an approved roller. If the
thickness of the compacted layer does not exceed 100 mm, a smooth wheeled roller of 80 to
100 kN weight may be used. For a compacted single layer up to 200 mm the compaction shall
be done with the help of a vibratory roller of minimum 80 to 100 kN static weight capable of
achieving the required compaction. Rolling shall commence at the lower edge and proceed
towards the upper edge longitudinally for portions having unidirectional cross fall or on super
elevation. For carriageway having cross fall on both sides, rolling shall commence at the edges

and progress towards the crown.

Each pass of the roller shall uniformly overlap not less than one-third of the track made in the
preceding pass. During rolling, the grade and cross fall (camber) shall be checked and any
high spots or depressions which become apparent, corrected by removing or adding fresh

material. The speed of the roller shall not exceed 5 km per hour.

Rolling shall be continued till the density achieved is at least 98 percent of the maximum dry
density for the material determined as per 1S:2720 (Part 8). The surface of any layer of material
on completion of compaction shall be well closed, free from movement under compaction

equipment and from compaction planes, ridges, cracks or loose material. All loose, segregated
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or otherwise defective areas shall be made good to the full thickness of layer and re-
compacted.

401.4 Surface Finish and Quality Control of Work

The surface finish of construction shall conform to the requirements of Clause 902. Control on
the quality of materials and works shall be exercised by the Engineer in accordance with
Section 900.

401.5 Arrangements for Traffic

During the period of construction, arrangements for the traffic shall be provided and maintained

in accordance with Clause 112.

401.6 Measurements for Payment

Granular sub-base shall be measured as finished work in position in cubic metres.

The protection of edges of granular sub-base extended over the full formation as shown in the
drawing shall be considered incidental to the work of providing granular sub-base and as such
no extra payment shall be made for the same.

401.7 Rate

The Contract unit rate for granular sub-base shall be payment in full for carrying out the
required operations including full compensation for:

i) making arrangements for traffic to Clause 112 except for initial treatment to verges,
shoulders and construction of diversions;

i) supplying all materials to be incorporated in the work including all royalties, fees, rents

where applicable with all leads and lifts;

iii) all labour, tools, equipment and incidentals to complete the work to the Specifications;
iv) carrying out the work in part widths of road where directed; and
V) carrying out the required tests for quality control.
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406 WET MIX MACADAM SUB-BASE/BASE

406.1 Scope

This work shall consist of laying and compacting clean, crushed, graded aggregate and
granular material, premixed with water, to a dense mass on a prepared sub-grade/sub- base/
base or existing pavement as the case may be in accordance with the requirements of these
Specifications. The material shall be laid in one or more layers as necessary to lines, grades

and cross-sections shown on the approved drawings or as directed by the Engineer.

The thickness of a single compacted Wet Mix Macadam layer shall not be less than 75 mm.
When vibrating or other approved types of compacting equipment are used, the compacted
depth of a single layer of the sub-base course may be up to 200 mm with the approval of the
Engineer.

406.2 Materials

406.2.1 Aggregates

406.2.1.1 Physical Requirements

Coarse aggregates shall be crushed stone. If crushed gravel/shingle is used, not less than 90
percent by weight of the gravel/shingle pieces retained on 4.75 mm sieve shall have at least
two fractured faces. The aggregates shall conform to the physical requirements set forth in

Table 400-12.

If the water absorption value of the coarse aggregate is greater than 2 percent, the soundness

test shall be carried out on the material delivered to site as per IS: 2386 (Part-5).

Table 400-12: Physical Requirements of Coarse Aggregates for

Wet Mix Macadam for Sub-base/Base Courses

S.NO | Test Test Method Requirements
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Los Angeles Abrasion value 1S:2386 (Part-4)
40 percent (Max.)
or 1S:2386 (Part-4) or
1) 30 percent (Max.)
Aggregate Impact value 1S:5640

Combined Flakiness and
35 percent (Max.)*

2) | Elongation |S:2386(Part-1)

indices (Total)

* To determine this combined proportion, the flaky stone from a representative sample
should first be separated out. Flakiness index is weight of flaky stone metal divided by
weight of stone sample. Only the elongated particles be separated out from the
remaining (non-flaky) stone metal. Elongation index is weight of elongated particles
divided by total non-flaky particles. The values of flakiness index and elongation index

so found are added up.

406.2.1.2 Grading Requirements

The aggregates shall conform to the grading given in Table 400-13.

Table 400-13: Grading Requirements of Aggregates for Wet Mix Macadam

IS Sieve Designhation Percent by weight passing the IS Sieve
53.00mm 100

45.00mm 95-100

26.50mm -

22.40mm 60-80

11.20mm 40-60
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4.75mm 25-40
2.36mm 15-30
600.00 micron 8-22
75.00 micron 0-5

Material finer than 425 micron shall have Plasticity Index (PI) not exceeding 6.

The final gradation approved within these limits shall be graded from coarse to fine and shall

not vary from the low limit on one sieve to the high limit on the adjacent sieve or vice versa.

406.3 Construction Operations

406.3.1 Preparation of Base

Clause 404.3.1 shall apply.

406.3.2 Provision of Lateral Confinement of Aggregates

While constructing wet mix macadam, arrangement shall be made for the lateral confinement

of wet mix. This shall be done by laying materials in adjoining shoulders along with that of wet

mix macadam layer and following the sequence of operations described in Clause 404.3.3.

406.3.3 Preparation of Mix

Wet Mix Macadam shall be prepared in an approved mixing plant of suitable capacity having

provision for controlled addition of water and forced/ positive mixing arrangement like pugmill or

pan type mixer of concrete batching plant. The plant shall have following features:

i) For feeding aggregates- three/ four bin feeders with variable speed
motor

i) Vibrating screen for removal of oversize aggregates

i) Conveyor Belt

iv) Controlled system for addition of water
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V) Forced/positive mixing arrangement like pug-mill or pan type mixer
Vi) Centralized control panel for sequential operation of various devices
and precise process control

vii) Safety devices

Optimum moisture for mixing shall be determined in accordance with IS: 2720 (Part-8) after
replacing the aggregate fraction retained on 22.4 mm sieve with material of 4.75 mm to 22.4
mm size. While adding water, due allowance should be made for evaporation losses. However,
at the time of compaction, water in the wet mix should not vary from the optimum value by
more than agreed limits. The mixed material should be uniformly wet and no segregation

should be permitted.

406.3.4 Spreading of Mix

Immediately after mixing, the aggregates shall be spread uniformly and evenly upon the
prepared sub-grade/sub-base/base in required quantities. In no case shall these be dumped in
heaps directly on the area where these are to be laid nor shall their hauling over a partly
completed stretch be permitted.

The mix may be spread by a paver finisher. The paver finisher shall be self-propelled of

adequate capacity with following features:

i) Loading hoppers and suitable distribution system, so as to provide a smooth
uninterrupted material flow for different layer thicknesses from the tipper to the screed.
i) Hydraulically operated telescopic screed for paving width up to 8.5 m and fixed screed

beyond this. The screed shall have tamping and  vibrating arrangement for initial compaction

of the layer.
iii) Automatic levelling control system with electronic sensing device to maintain mat
thickness and cross slope of mat during laying procedure.

In exceptional cases where it is not possible for the paver to be utilized, mechanical means like
motor grader may be used with the prior approval of the Engineer. The motor grader shall be

capable of spreading the material uniformly all over the surface.
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The surface of the aggregate shall be carefully checked with templates and all high or low
spots remedied by removing or adding aggregate as may be required. The layer may be tested
by depth blocks during construction. No segregation of larger and fine particles should be
allowed. The aggregates as spread should be of uniform gradation with no pockets of fine

materials.

The Engineer may permit manual mixing and /or laying of wet mix macadam where small
guantity of wet mix macadam is to be executed. Manual mixing/laying in inaccessible/ remote
locations and in situations where use of machinery is not feasible can also be permitted.

Where manual mixing/laying is intended to be used, the same shall be done with the approval

of the Engineer.

406.3.5 Compaction

After the mix has been laid to the required thickness, grade and cross fall/lcamber the same
shall be uniformly compacted to the full depth with suitable roller. If the thickness of single
compacted layer does not exceed 100 mm, a smooth wheel roller of 80 to 100kN weight may
be used. For a compacted single layer up to 200 mm, the compaction shall be done with the
help of vibratory roller of minimum static weight of 80 to 100 kN with an arrangement for
adjusting the frequency and amplitude. An appropriate frequency and amplitude may be

selected. The speed of the roller shall not exceed 5 km/h.

In portions having unidirectional cross fall/super elevation, rolling shall commence from the
lower edge and progress gradually towards the upper edge. Thereafter, roller should progress
parallel to the center line of the road, uniformly over-lapping each preceding track by at least
one-third width until the entire surface has been rolled. Alternate trips of the roller shall be

terminated in stops at least 1 m away from any preceding stop.

In portions in camber, rolling should begin at the edge with the roller running forward and
backward until the edges have been firmly compacted. The roller shall then progress gradually
towards the centre parallel to the centre line of the road uniformly overlapping each of the

preceding track by at least one-third width until the entire surface has been rolled.

Any displacement occurring as a result of reversing of the direction of a roller or from any other

cause shall be corrected at once as specified and/or removed and made good.
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Along forms, kerbs, walls or other places not accessible to the roller, the mixture shall be
thoroughly compacted with mechanical tampers or a plate compactor. Skin patching of an area
without scarifying the surface to permit proper bonding of the added material shall not be

permitted.

Rolling should not be done when the sub-grade is soft or yielding or when it causes a wavelike
motion in the sub-base/base course or sub-grade. If irregularities develop during rolling which
exceed 12 mm when tested with a 3 m straight edge, the surface should be loosened and
premixed material added or removed as required before rolling again so as to achieve a
uniform surface conforming to the desired grade and cross fall. In no case shall the use of
unmixed material be permitted to make up the depressions.

Rolling shall be continued till the density achieved is at least 98 percent of the maximum dry
density for the material as determined by the method outlined in 1S:2720 (Part-8).

After completion, the surface of any finished layer shall be well-closed, free from movement
under compaction equipment or any compaction planes, ridges, cracks and loose material. All
loose, segregated or otherwise defective areas shall be made good to the full thickness of the
layer and re compacted.

406.3.6 Setting and Drying

After final compaction of wet mix macadam course, the road shall be allowed to dry for
24 hours.

406.4 Opening to Traffic

No vehicular traffic shall be allowed on the finished wet mix macadam surface. Construction

equipment may be allowed with the approval of the Engineer.

406.5 Surface Finish and Quality Control of Work

406.5.1 Surface Evenness

The surface finish of construction shall conform to the requirements of Clause 902.
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406.5.2 Quality Control

Control on the quality of materials and works shall be exercised by the Engineer in accordance
with Section 900.

406.6 Rectification of Surface Irregularity

Where the surface irregularity of the wet mix macadam course exceeds the permissible
tolerances or where the course is otherwise defective due to sub-grade soil getting mixed with
the aggregates, the full thickness of the layer shall be scarified over the affected area, re-
shaped with added premixed material or removed and replaced with fresh premixed material as
applicable and re compacted in accordance with Clause 406.3. The area treated in the
aforesaid manner shall not be less than 5 m long and 2 m wide. In no case shall depressions
be filled up with unmixed and ungraded material or fines.

406.7 Arrangement for Traffic

During the period of construction, arrangements for traffic shall be done as per Clause 112.
406.8 Measurements for Payment

Wet mix macadam shall be measured as finished work in position in cubic metres.

406.9 Rate

The Contract unit rate for wet mix macadam shall be payment in full for carrying out the

required operations including full compensation for all components listed in Clause 401.7.
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502 PRIME COAT OVER GRANULAR BASE

502.1 Scope
This work shall consist of the application of a single coat of low viscosity liquid
bituminous material to a porous granular surface preparatory to the superimpaosition of
bituminous treatment or mix. The work shall be carried out on a previously prepared
granular/ stabilized surface to Clause 501.8.

502.2 Materials

502.2.1 The primer shall be cationic bitumen emulsion SS1 grade conforming to IS: 8887 or

medium curing cutback bitumen conforming to IS: 217 or as specified in the Contract.

502.2.2 Quantity of SS1 grade bitumen emulsion for various types of granular surface shall be
as given in Table 500-3.

Table 500-3 : Quantity of Bitumen Emulsion for Various Types of Granular

Surfaces
Type of Surface Rate of Spray (kg/sgq.m)
WMM/WBM 0.7-1.0
Stabilized soil bases/Crusher Run Macadam 0.9-1.2

502.2.3 Cutback for primer shall not be prepared at the site. Type and quantity of cutback

bitumen for various types of granular surface shall be as given in Table 500-4.

Table 500-4: Type and Quantity of Cutback Bitumen for Various Types of
Granular Surface

Type of Surface Type of Cutback Rate of Spray (kg/sgq.m)
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WMM/WBM MC30 0.6-0.9

Stabilized soil bases/Crusher 0.9-1.2

Run Macadam

MC70

502.2.4 The correct quantity of primer shall be decided by the Engineer and shall be such that

it can be absorbed by the surface without causing run-off of excessive primer and
to achieve desired penetration of about 8-10 mm.

502.3 Weather and Seasonal Limitations

Primer shall not be applied during a dust storm or when the weather is foggy, rainy or
windy or when the temperature in the shade is less than 100C. Cutback bitumen as
primer shall not be applied to a wet surface. Surfaces which are to receive emulsion
primer should be damp, but no free or standing water shall be present. Surface can be

just wet by very light sprinkling of water.

502.4 Construction

502.4.1 Equipment

The primer shall be applied by a self-propelled or towed bitumen pressure sprayer
equipped for spraying the material uniformly at specified rates and temperatures. Hand
spraying shall not be allowed except in small areas, inaccessible to the distributor, or in
narrow strips where primer shall be sprayed with a pressure hand sprayer, or as

directed by the Engineer.

502.4.2 Preparation of Road Surface

The granular surface to be primed shall be swept clean by power brooms or mechanical
sweepers and made free from dust. All loose material and other foreign material shall
be removed completely. If soil/ moorum binder has been used in the WBM surface, part
of this should be brushed and removed to a depth of about 2 mm so as to achieve good

penetration.
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502.4.3 Application of Bituminous Primer

After preparation of the road surface as per Clause 502.4.2, the primer shall be sprayed
uniformly at the specified rate. The method for application of the primer will depend on
the type of equipment to be used, size of nozzles, pressure at the spray bar and speed
of forward movement. The Contractor shall demonstrate at a spraying trial, that the
equipment and method to be used is capable of producing a uniform spray, within the

tolerances specified.

No heating or dilution of SS1 bitumen emulsion and shall be permitted at site.
Temperature of cutback bitumen shall be high enough to permit the primer to be
sprayed effectively though the jets of the spray and to cover the surface uniformly.

502.4.4 Curing of Primer and Opening to Traffic
A primed surface shall be allowed to cure for at least 24 hours or such other higher
period as is found to be necessary to allow all the moisture/volatiles to evaporate before
any subsequent surface treatment or mix is laid. Any unabsorbed primer shall first be
blotted with a light application of sand, using the minimum quantity possible. A primed
surface shall not be opened to traffic other than that necessary to lay the next course.

502.5 Quality Control of Work

For control of the quality of materials and the works carried out, the relevant provisions
of Section 900 shall apply.

502.6 Arrangements for Traffic

During construction operations, arrangements for traffic shall be made in accordance

with the provisions of Clause 112.

502.7 Measurement for Payment

Prime coat shall be measured in terms of surface area of application in square metres.
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502.8 Rate

The contract unit rate for prime coat shall be payment in full for carrying out the required
operations including full compensation for all components listed in Clause 401.7 (i) to
(v) and as applicable to the work specified in these Specifications. Payment shall be
made on the basis of the provision of prime coat at an application rate of quantity at 0.6
kg per square metre or at the rate specified in the Contract, with adjustment, plus or
minus, for the variation between this quantify and the actual quantity approved by the

Engineer after the preliminary trials referred to in Clause 502.4.3.
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503

503.1

503.2

503.3

503.4

TACK COAT

Scope

The work shall consist of the application of a single coat of low viscosity liquid
bituminous material to existing bituminous, cement concrete or primed granular surface
preparatory to the superimposition of a bituminous mix, when specified in the Contract
or as instructed by the Engineer. The work shall be carried out on a previously prepared

surface in accordance with Clause 501.8.

Materials

The binder used for tack coat shall be either Cationic bitumen emulsion (RS 1)
complying with IS: 8887 or suitable low viscosity paving bitumen of VG 10 grade
conforming to 1S:73. The use of cutback bitumen RC: 70 as per IS: 217 shall be
restricted only for sites at sub-zero temperatures or for emergency applications as
directed by the Engineer. The type and grade of binder for tack coat shall be as
specified in the Contract or as directed by the Engineer.

Weather and Seasonal Limitations

Bituminous material shall not be applied during a dust storm or when the weather is
foggy, rainy or windy or when the temperature in the shade is less than 10°C. Where
the tack coat consists of emulsion, the surface shall be slightly damp, but not wet.

Where the tack coat is of cutback bitumen, the surface shall be dry.

Construction

503.4.1 Equipment

The tack coat shall be applied by a self-propelled or towed bitumen pressure sprayer,
equipped for spraying the material uniformly at a specified rate. Hand spraying shall not
be permitted except in small areas, inaccessible to the distributor, or narrow strips, shall

be sprayed with a pressure hand sprayer, or as directed by the Engineer.
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503.4.2 Preparation of Base

The surface on which the tack coat is to be applied shall be clean and free from dust,
dirt, and any extraneous material, and be otherwise prepared in accordance with the
requirements of Clauses 501.8. The granular or stabilized surfaces shall be primed as
per Clause 502. Immediately before the application of the tack coat, the surface shall be
swept clean with a mechanical broom, and high pressure air jet, or by other means as

directed by the Engineer.

503.4.3 Application of Tack Coat

The application of tack coat shall be at the rate specified in Table 500-5, and it shall be
applied uniformly. If rate of application of Tack Coat is not specified in the contract, then
it shall be the rate specified in Table 500-5. No dilution or heating at site of RS1
bitumen emulsion shall be permitted. Paving bitumen if used for tack coat shall be
heated to appropriate temperature in bitumen boilers to achieve viscosity less than 2
poise. The normal range of spraying temperature for a bituminous emulsion shall be
20°C to 70°C and for cutback, 50°C to 80°C.

The method of application of tack coat will depend on the type of equipment to be used,
size of nozzles, pressure at the spray bar, and speed or forward movement. The
Contractor shall demonstrate at a spraying trial, that the equipment and method to be

used is capable of producing a uniform spray, within the tolerances specified.

Table 500-5: Rate of Application of Tack Coat

Type of Surface Rate of Spray of Binder in Kg per sq.m
Bituminous surfaces 0.20-0.30
Granular surfaces treated with primer 0.25-0.30
Cement concrete pavement 0.30-0.35

503.4.4 Curing of Tack Coat
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503.5

503.6

503.7

503.8

The tack coat shall be left to cure until all the volatiles have evaporated before any
subsequent construction is started. No plant or vehicles shall be allowed on the tack

coat other than those essential for the construction

Quality Control of Work

For control of the quality of materials and the works carried out, the relevant provisions

of Section 900 shall apply.

Arrangements for Traffic

During the period of construction, arrangements for traffic shall be made in accordance
with the provisions of Clause 112.

Measurement for Payment

Tack coat shall be measured in terms of surface area of application in square metres.

Rate

The contract unit rate for tack coat shall be payment in full for carrying out the required
operations including for all components listed in Clause 401.8 (i) to (v) and as
applicable to the work specified in these Specifications. The rate shall cover the
provision of tack coat, at 0.2 kg per square metre or at the rate specified in the
Contract, with the provision that the variation between this quantity and actual quantity

of bitumen used will be assessed and the payment adjusted accordingly.
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504 DENSE BITUMINOUS MACADAM

504.1 Scope

The specification describes the design and construction procedure for Dense
Bituminous Macadam, (DBM), for use mainly, but not exclusively, in base/binder and
profile corrective courses. The work shall consist of construction in a single or multiple
layers of DBM on a previously prepared base or sub-base. The thickness of a single

layer shall be 50 mm to 100 mm.

504.2 Materials
504.2.1 Bitumen

The bitumen shall be viscosity grade paving bitumen complying with the Indian
Standard Specification 1S:73, modified bitumen complying with Clause 501.2.1 or as
otherwise specified in the Contract.

The type and grade of bitumen to be used shall be specified in the Contract.

504.2.2 Coarse Aggregates

The coarse aggregates shall consist of crushed rock, crushed gravel or other hard
material retained on 2.36 mm sieve. They shall be clean, hard, durable, of cubical
shape, free from dust and soft or friable matter, organic or other deleterious
substances. Where the Contractor's selected source of aggregates has poor affinity for
bitumen, the Contractor shall produce test results that with the use of anti-stripping
agents, the stripping value is improved to satisfy the specification requirements. The
Engineer may approve such a source and as a condition for the approval of that source,
the bitumen shall be treated with an approved anti-stripping agent, as per the
manufacturer's recommendations, at the cost of the Contractor. The aggregates shall

satisfy the requirements specified in Table 500-8.
Where crushed gravel is proposed for use as aggregate, not less than 90 percent by

weight of the crushed material retained on the 4.75 mm sieve shall have at least two

fractured faces.
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504.2.3 Fine Aggregates

Fine aggregates shall consist of crushed or naturally occurring mineral material, or a
combination of the two, passing the 2.36 mm sieve and retained on the 75 micron
sieve.

These shall be clean, hard, durable, dry and free from dust, and soft or friable matter,
organic or other deleterious matter. Natural sand shall not be allowed in binder courses.
However, natural sand up to 50 percent of the fine aggregate may be allowed in base
courses. The fine aggregate shall have a sand equivalent value of not less than 50
when tested in accordance with the requirement of 1S:2720 (Part 37). The plasticity
index of the fraction passing the 0.425 mm sieve shall not exceed 4, when tested in
accordance with 1S:2720 (Part 5).

504.2.4 Filler

Filter shall consist of finely divided mineral matter such as rock dust, hydrated lime or
cement approved by the Engineer. The filler shall be graded within the limits indicated
in Table 500-9.

The filler shall be free from organic impurities and have a plasticity Index not greater

than 4. The Plasticity Index requirement shall not apply if filler is cement or lime. Where
the aggregates fail to meet the requirements of the water sensitivity test in Table 500-8,
then 2 percent by total weight of aggregate, of hydrated lime shall be used and

percentage of fine aggregate reduced accordingly.

504.3 Aggregate Grading and Binder Content

When tested in accordance with 1S.2386 Part 1 (wet sieving method), the combined
grading of the coarse and fine aggregates and filler for the particular mixture shall fall
within the limits given in Table 500-10 for grading 1 or 2 as specified in the Contract. To
avoid gap grading, the combined aggregate gradation shall not vary from the lower limit

on one sieve to higher limit on the adjacent sieve.

Table 500-8 : Physical Requirements for Coarse Aggregate for Dense Bituminous

Macadam
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Property Test Specification Method of Test
Cleanliness (dust) Grain size analysis Max 5% passing 1S:2386 Part |
0.075 mm sieve
Particle shape Combined Flakiness | Max 35% 1S:2386 Part |
and
Elongation Indices*
Strength Los Angeles Abrasion | Max 35% 1S:2386 Part IV
Value or Max 27%
Aggregate Impact
Value
Durability Soundness either | Max 12% IS:2386PartV
:Sodium Max 18%
Sulphate or
Magnesium Sulphate
Water Absorption Water Absorption Max 2% 1S:2386 Part llI
Stripping Coating and Stripping | Minimum retained 1S:6241
of coating 95%
Bitumen  Aggregate
Mix
Water Sensitivity Retained Tensile Min. 80% AASHTO 283
Strength**
* To determine this combined proportion, the flaky stone from a representative sample

should first be separated out. Flakiness index is weight of flaky stone metal divided by

weight of stone sample. Only the elongated particles be separated out from the remaining

(non-flaky) stone metal. Elongation index is weight of elongated particles divided by total

non-flaky particles. The values of flakiness index and elongation index so found are added

up.

*x If the minimum retained tensile test strength falls below 80 percent, use of anti-stripping

agent is recommended to meet the requirement.

Table 500-9 : Grading Requirements for Mineral Filler
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_ Cumulative Percent Passing by
IS sieve (mm) _
Weight of Total Aggregate

0.6 100
0.3 95-100
0.075 85-100

Table 500-10 : Composition of Dense Graded Bituminous Macadam

Grading 1 2
. ) 26.5mm
Nominal aggregate size* 37.5mm
) 50 -75 mm
Layer thickness 75-100 mm

_ Cumulative % by weight of total aggregate passing
IS Sievel (mm)

45 100

37.5 95-100 100

26.5 63-93 90-100
19 - 71-95
13.2 55-75 56-80
9.5 - -

4.75 38-54 38-54
2.36 28-54 28-42
1.18 - -

0.6 - -

0.3 7-21 7-21
0.15 - -

0.075 2-8 2-8
Bitumen content ** percent by _ _

mass of total mix Min 4.07 Min 457
* The nominal maximum particle size is the largest specified sieve size upon which any

of the aggregate is retained.
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*x Corresponds to specific gravity of aggregates being 2.7. In case aggregate have

specific gravity more than 2.7, the minimum bitumen content can be reduced

proportionately. Further the region where highest daily mean air temperature is 30°C

or lower and lowest daily air temperature is - 10°C or lower, the bitumen content may

be increased by 0.5 percent.

Bitumen content indicated in Table 500-10 is the minimum quantity. The

guantity shall be determined in accordance with Clause 505.3.

504.3 Mix Design

The bitumen content required shall be determined following the Marshall mix design

procedure contained in Asphalt Institute ManualMS-2.

The Fines to Bitumen (F/B) ratio by weight of total mix shall range from 0.6 to 1.2.

504.3.1 Requirements for the Mix

Apart from conformity with the grading and quality requirements for individual

ingredients, the mixture shall meet the requirements set out in Table 500-11.

Table 500-11 : Requirements for Dense Graded Bituminous Macadam

Pro parties

Viscosity
Grade Paving

Bitumen

Modified bitumen

Hot climate

Cold climate

Test Method

Compaction level

75 blows on each

face of the specimen

Minimum  stability
9.0 12.0 10.0 AASHTO T245
(Kn at600C)
Marshall flow (mm) | 2-4 2.5-4 3.5-5 AASHTO T245
Marshall Quotient
MS-2 and
Seabilioy 2-5 2.5-5
ASTM D2041
Flaw
% air voids 3-5
% Voids Filled with
65-75

Bitumen (VFB)
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Coating of
aggregate 95% minimum 1S:6241
particle
Tensile Strength o
_ 80% Minimum AASHTO T 283
ratio
% Voids in Mineral Minimum percent voids in mineral aggregate (VMA)
Aggregate (VMA) are set out in Table 500-13

504.3.2 Binder Content

The binder content shall be optimized to achieve the requirements of the mix set out in

Table 500-11. The binder content shall be selected to obtain 4 percent air voids in the

mix design. The Marshall method for determining the optimum binder content shall be

adopted as described in the Asphalt Institute Manual MS-2.

Where maximum size of the aggregate is more than 26.5 mm, the modified Marshall
method using 150 mm diameter specimen described in MS-2 and ASTM D 5581 shall

be used. This method requires modified equipment and procedures. When the modified

Marshall test is used, the specified minimum stability values in Table 500-12 shall be

multiplied by 2.25, and the minimum flow shall be 3 mm.

Table 500-12 : Minimum Percent Voids In Mineral Aggregate (VMA)

Nominal Maximum

Particle Sizel (mm)

Minimum VMA Percent Related to

Design Percentage Air voids

3.0 4.0 5.0
26.5 11.0 12.0 13.0
37.5 10.0 11.0 12.0
Note : Interpolate minimum voids in the mineral aggregate (VMA) for designed

percentage air voids values between those listed.

504.3.3 Job Mix Formula
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The Contractor shall submit to the Engineer for approval at least 21 days before the

start the work, the job mix formula proposed for use in the works, together with the

following detalils:

i) Source and location of all materials;
i) Proportions of all materials expressed as follows:
a) Binder type, and percentage by weight of total mix;
b) Coarse aggregate/Fine aggregate/Mineral filler as
percentage by
weight of total aggregate including mineral filler;
iii) A single definite percentage passing each sieve for the mixed
aggregate;
iv) The individual grading of the individual aggregate fraction, and
the
proportion of each in the combined grading;
V) The results of mix design such as maximum specific gravity of
loose
mix (Gmm), compacted specimen densities, Marshall stability,
flow, air voids, VMA, VFB and related graphs and test results of
AASHTO T 283
Moisture susceptibility test:
Vi) Where the mixer is a batch mixer, the individual weights of each
type of aggregate, and binder per batch;
vii) Test results of physical characteristics of aggregates to be used;
viii) Mixing temperature and compacting temperature.

While establishing the job mix formula, the Contractor shall ensure that it is based on a

correct and truly representative sample of the materials that will actually be used in the

work and that the mix and its different ingredients satisfy the physical and strength

requirements of these Specifications.

Approval of the job mix formula shall be based on independent testing by the Engineer

for which samples of all ingredients of the mix shall be furnished by the Contractor as

required by the Engineer.

The approved job mix formula shall remain effective unless and until a revised Job Mix
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Formula is approved. Should a change in the source of materials be proposed, a new
job mix formula shall be forwarded by the Contractor to the Engineer for approval

before the placing of the material.

504.4 Plant Trials - Permissible Variation in Job Mix Formula

Once the laboratory job mix formula is approved, the Contractor shall carry out plant
trials to establish that the plant can produce a uniform mix conforming to the approved
job mix formula. The permissible variations of the individual percentages of the various
ingredients in the actual mix from the job mix formula to be used shall be within the
limits as specified in Table 500-13 and shall remain within the gradation band. These
variations are intended to apply to individual specimens taken for quality control tests in
accordance with Section 900.

Table 500-13 : Permissible Variations in the Actual Mix from the Job Mix Formula

Description Base/binder Course
Aggregate passing 19 mm sieve or larger +8%

Aggregate passing 13.2 mm, 9.5 mm 7%

Aggregate passing 4.75 mm + 6%

Aggregate passing 2.36 mm, 1.18 mm, 0.6 | +5%

mm

Aggregate passing 0.3 mm, 0.15 mm +4%

Aggregate passing 0.075 mm 2%

Binder content +0.3%

Mixing temperature +10°C

504.5 Laying Trials

Once the plant trials have been successfully completed and approved, the Contractor
shall carry out laying trials, to demonstrate that the proposed mix can be successfully
laid and compacted all in accordance with Clause 501. The laying trial shall be carried
out on a suitable area which is not to form part of the works. The area of the laying trials

shall be a minimum of 100 sq. M. of construction similar to that of the project road, and
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it shall be in all respects, particularly compaction, the same as the project construction,
on which the bituminous material is to be laid.

The Contractor shall previously inform the Engineer of the proposed method for laying
and compacting the material. The plant trials shall then establish if the proposed laying
plant, compaction plant, and methodology is capable of producing satisfactory results.
The density of the finished paving layer shall be determined by taking cores, no sooner
than 24 hours after laying, or by other approved method. The compacted layers of
Dense Graded Bituminous Macadam (DBM) shall have a minimum field density equal
to or more than 92%of the density based on theoretical maximum specific gravity

(Gmm) obtained on the day of compaction in accordance with ASTM D 2041.

Once the laying trials have been approved, the same plant and methodology shall be
applied to the laying of the material on the project, and no variation of either shall be
acceptable, unless approved in writing by the Engineer, who may at his discretion
require further laying trials
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504.6 Construction Operations

504.6.1 Weather and Seasonal Limitations

The provisions of Clause 501.5.1 shall apply.

504.6.2 Preparation of Base

The base on which Dense Graded Bituminous Material is to be laid shall be prepared in

accordance with Clauses 501 and 902 as appropriate, or as directed by the Engineer.

504.6.3 Geo synthetics

Where Geo synthetics are specified in the Contract, this shall be in accordance with the
requirements stated in Clause 703.

504.6.4 Stress Absorbing Layer

Where a stress absorbing layer is specified in the Contract, this shall be applied in

accordance with the requirements of Clause 517.

504.6.5 Prime Coat
Where the material on which the dense bituminous macadam is to be laid is other than
a bitumen bound layer, a prime coat shall be applied, as specified, in accordance with
the provisions of Clause 502, or as directed by the Engineer.

504.6.6 Tack Coat
Where the material on which the dense bituminous macadam is to be laid is either
bitumen bound layer or primed granular layer, tack coat shall be applied, as specified,

in accordance with the provisions of Clause 503, or as directed by the Engineer.

504.6.7 Mixing and Transportation of the Mix
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The provisions as specified in Clauses 501.3 and 501.4 shall apply. Table 500-2 gives
the mixing, laying and rolling temperature for dense mixes using viscosity grade
bitumen. In case of modified bitumen, the temperature of mixing and compaction shall
be higher than the mix with viscosity grade bitumen. The exact temperature depends
upon the type and amount of modifier used and shall be adopted as per the
recommendations of the manufacturer. In order to have uniform quality, the plant shall

be calibrated from time to time.

504.6.8 Spreading
The provisions of Clauses 501.5.3 and 501.5.4 shall apply.

504.6.9 Rolling
The general provisions of Clauses 501.6 and 501.7 shall apply, as modified by the
approved laying trials. The compaction process shall be carried out by the same plant,
and using the same method, as approved in the laying trials, which may be varied only
with the express approval of the Engineer in writing.

504.6.10 Opening to Traffic
It shall be ensured that the traffic is not allowed without the approval of the Engineer in
writing, on the surface until the dense bituminous layer has cooled to the ambient
temperature.

504.6.11 Surface Finish and Quality Control of Work
The surface finish of the completed construction shall conform to the requirements of
Clause 902. All materials and workmanship shall comply with the provisions set out in

Section 900 of these Specifications.

504.6.12 Arrangements for Traffic
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During the period of construction, arrangements for traffic shall be made in accordance
with the provisions of Clause 112.

504.7 Measurement for Payment

Dense Graded Bituminous Materials shall be measured as finished work either in cubic
meters, tonnes or by the square meter at a specified thickness as indicated in the

Contract drawings, or documents, or as otherwise directed by the Engineer.

504.8 Rate

The contract unit rate for Dense Graded Bituminous Macadam shall be payment in full
for carrying out all the required operations as specified and shall include, to all
components listed in Clause 501.8.8.2. The rate shall include the provision of bitumen,
at 4 percent and 4.5 percent by weight of the total mixture for grading 1 and grading 2
respectively.

The variation in actual percentage of bitumen used shall be assessed and the payment
adjusted plus or minus accordingly.

Signature of Bidder Page | 77




Sabarmati River Front Development Corporation Limited

507 BITUMINOUS CONCRETE

507.1 Scope

This work shall consist of construction of Bituminous Concrete, for use in wearing and

profile corrective courses. This work shall consist of construction in a single layer of

bituminous concrete on a previously prepared bituminous bound surface. A single layer
shall be 30 mm/40 mm/50 mm thick.

507.2 Materials

507.2.1 Bitumen

The bitumen shall conform to Clause 504.2.1.

507.2.2 Coarse Aggregates

The coarse aggregates shall be generally as specified in Clause 504.2.2, except that

the aggregates shall satisfy the physical requirements of Table 500-16 and where

crushed gravel is proposed for use as aggregate, not less than 95 percent by weight of

the crushed material retained on the 4.75 mm sieve shall have at least two fractured

faces.
Table 500-16: Physical Requirements for Coarse Aggregate for Bituminous
Concrete
Property Test Specification Method of Test
Cleanliness (dust) Grain size analysis Max 5% passing 1S:2386 Part |
0.075 mm sieve
Particle shape Combined Flakiness | Max 35% 1S:2386 Part |
and Elongation
Indices*
Strength Los Angeles Abrasion | Max 30% 1S:2386 Part IV
Value or Aggregate | Max 24%
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Impact Value

Durability Soundness either | Max 12% IS:2386PartV
:Sodium Sulphate or

Magnesium Sulphate | Max 18%

Polishing Polished Stone Value | Min 55 BS:812-114
Water Absorption Water Absorption Max 2% 1S:2386 Part llI
Stripping Coating and Stripping | Minimum retained 1S:6241
of Bitumen Aggregate | coating 95%
Mix
Water Sensitivity Retained Tensile Min. 80% AASHTO 283
Strength**
* If the minimum retained tensile test strength falls below 80 percent, use of anti-stripping

agent is recommended to meet the requirement.

507.2.3 Fine Aggregates

The fine aggregates shall be all as specified in Clause 505.2.3.

507.2.4 Filler

Filler shall be as specified in Clause 505.2.4.

507.2.5 Aggregate Grading and Binder Content

When tested in accordance with 1S:2386 Part 1 (Wet grading method), the combined

grading of the coarse and fine aggregates and filler shall fall within the limits shown in

Table 500-17. The grading shall be as specified in the Contract.

Table 500-17: Composition of Bituminous Concrete Pavement Layers

Grading 1 2
) ) 26.5mm
Nominal aggregate size* 19 mm
. 50 -75mm
Layer thickness 50 mm

Signature of Bidder Page | 79




22" Sabarmati River Front Development Corporation Limited 0

IS Sieved (mm) Cumulative % by weight of total aggregate passing
45
37.5
26.5 100
19 90-100 100
13.2 59-79 90-100
9.5 52-72 70-88
4.75 35-55 53-71
2.36 28-44 42-58
1.18 20-34 34-48
0.6 15-27 26-38
0.3 10-20 18-28
0.15 5-13 12-20
0.075 2-8 4-10
Bitumen content ** percent by _ _
mass of total mix Mins.2% Min 547
Notes:
* The nominal maximum particle size is the largest specified sieve size up on

which any of the aggregate is retained.

*x Corresponds to specific gravity of aggregate being 2.7. In case aggregate have
specific gravity more than 2.7, the minimum bitumen content can be reduced
proportionately. Further the region where highest daily mean air temperature is
30°C or lower and lowest daily air temperature is - 10°C or lower, the bitumen
content may be increased by 0.5 percent

507.3 Mix Design
507.3.1 Requirements for the Mix

Clause 505.3.1 shall apply.

507.3.2 Binder Content
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Clause 505.3.2 shall apply.

507.3.3 Job Mix Formula

Clause 505.3.3 shall apply.

507.3.4 Plant Trials - Permissible Variation in Job Mix Formula

The requirements for plant trials shall be as specified in Clause 505.3.4, and

permissible limits for variation as given in Table 500-18.

Table 500-18: Permissible Variations in Plant Mix from the Job Mix Formula

Description Permissible Variation
Aggregate passing 19 mm sieve or larger 7%

Aggregate passing 13.2 mm, 9.5 mm 6%

Aggregate passing 4.75 mm + 5%

Aggregate passing 2.36 mm, 1.18 mm, 0.6 | +4%

mm

Aggregate passing 0.3 mm, 0.15 mm +3%

Aggregate passing 0.075 mm +1.5%

Binder content +0.3%

Mixing temperature +10°C

507.3.5 Laying Trials

The requirements for laying trials shall be as specified in Clause 505.3.5. The

compacted layers of bituminous concrete (BC) shall have a minimum field density equal

to or more than 92 percent of the average theoretical maximum specific gravity (Gmm)

obtained on the day of compaction in accordance with ASTM D2041.

507.4 Construction Operations

507.4.1 Weather and Seasonal Limitations
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The provisions of Clause 501.5.1 shall apply.

507.4.2 Preparation of Base
The surface on which the bituminous concrete is to be laid shall be prepared in
accordance with Clauses 501 and 902 as appropriate, or as directed by the Engineer.
The surface shall be thoroughly swept clean by mechanical broom and dust removed
by compressed air. In locations where a mechanical broom cannot get access, other
approved methods shall be used as directed by the Engineer.

507.4.3 Geo synthetics

Where Geo synthetics are specified in the Contract, this shall be in accordance with the
requirements stated in Clause 703.

507.4.4 Stress Absorbing Layer

Where a stress absorbing layer is specified in the Contract, this shall be applied in
accordance with the requirements of Clause 517.

507.4.5 Tack Coat

The provisions as specified in Clause 504.4.6 shall apply.

507.4.6 Mixing and Transportation of the Mix

The provisions as specified in Clauses 501.3, 501.4 and 504.4.7 shall apply.

507.4.7 Spreading

The general provisions of Clauses 501.6 and 501.7 shall apply, as modified by the

approved laying trials.

507.4.8 Rolling
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507.5

507.6

507.7

507.8

507.9

The general provisions of Clauses 501.6 and 501.7 shall apply, as modified by the

approved laying trials.

Opening to Traffic

Provisions in Clause 504.5 shall apply.

Surface Finish and Quality Control

The surface finish of the completed construction shall conform to the requirements of

Clause 902. All materials and workmanship shall comply with the provisions set out in

Section 900 of these Specifications.

Arrangements for Traffic

During the period of construction, arrangements for traffic shall be made in accordance
with the provisions of Clause 112.

Measurement for Payment

The measurement shall be as specified in Clause 505.8.

Rate

The contract unit rate shall be all as specified in Clause 504.9, except that the rate shall include

the provision of bitumen at 5.2 percent & 5.4 percent for grading 1 and grading 2 by weight of

total mix respectively. The variation in actual percentage of bitumen used will be assessed and

the payment adjusted plus and minus accordingly.
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1600 REINFORCEMENT

1601 DESCRIPTION

This work shall consist of furnishing and placing coated or uncoated mild steel or high strength
deformed reinforcement bars of the shape and dimensions shown on the drawings and

conforming to these Specifications or as approved by the Engineer.

1602 GENERAL

Steel for reinforcement shall meet the requirements of Section 1000 of these Specifications.
Reinforcements may be either mild steel or high strength deformed bars. They may be
uncoated or coated with epoxy.

1603 PROTECTION OF REINFORCEMENT

Uncoated reinforcing steel shall be protected from rusting or chloride contamination.

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

identification.

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

rejected.

In case of fusion bonded epoxy coated reinforcement or hot dipped galvanized bars used,

reference shall be made Clause 1010.3.2 of Section 1000 of these specifications.
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1604 BENDING OF REINFORCEMENT

Bar bending schedule shall be furnished by the Contractor and got approved by the Engineer

before start of work.

Reinforcing steel shall conform to the dimensions and shapes given in the approved Bar

Bending Schedules.

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

bends.

Bars shall not be bent or straightened in a manner that will damage the parent material or the
coating.

Bars bent during transport or handling shall be straightened before being used on work. They
shall not be heated to facilitate straightening.

1605 PLACING OF REINFORCEMENT

a) The reinforcement cage should generally be fabricated in the yard at ground level and then
shifted and placed in position. The reinforcement shall be placed strictly in accordance with the
drawings and shall be assembled in position only when the structure is otherwise ready for
placing of concrete. Prolonged time gap between assembling of reinforcement and casting of
concrete, which may result in rust formation on the surface of the bars, shall not be permitted.
b) Reinforcement bars shall be placed accurately in position as shown on the drawings. The
bars, crossing one another shall be tied together at every intersection with binding wire
(annealed), conforming to IS: 280 to make the skeleton of the reinforcement rigid such that the
reinforcement does not get displaced during placing of concrete, or any other operation. The
diameter of binding wire shall not be less than 1 mm.

c) Bars shall be kept in position usually by the following methods: i) In case of beam and
slab construction, industrially produced polymer cover blocks of thickness equal to the
specified cover, shall be placed between the bars and formwork, subject to satisfactory
evidence that the polymer composition is not harmful to concrete and reinforcement. Cover

blocks made of concrete may be permitted by the Engineer, provided they have the same
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strength and specification as those of the member. ii) In case of dowels for columns and
walls, the vertical reinforcement shall be kept in position by means of timber templates with
slots cut in them accurately, or with cover blocks tied to the reinforcement. Timber templates
shall be removed after the concreting has progressed up to a level just below their location. iii)
Layers of reinforcements shall be separated by spacer bars at approximately one metre
intervals. The minimum diameter of spacer bars shall be 12 mm or equal to maximum size of
main reinforcement or maximum size of coarse aggregate, whichever is greater. Horizontal
reinforcement shall not be allowed to sag between supports.

iv) Necessary stays, blocks, metal chairs, spacers, metal hangers, supporting wires etc. or
other subsidiary reinforcement shall be provided to fix the reinforcement firmly in its correct
position.

v) Use of pebbles, broken stone, metal pipe, brick, mortar or wooden blocks etc., as devices for
positioning reinforcement shall not be permitted.

d) Bars coated with epoxy shall be placed on supports that do not damage the coating.
Supports shall be installed in a manner such that planes of weakness are not created in
hardened concrete. The coated reinforcing steel shall be held in place by use of plastic or
plastic coated binding wires especially manufactured for the purpose. Refer Section 1000 of
these Specifications for other requirements.

e) Placing and fixing of reinforcement shall be inspected and approved by the Engineer

before concreting is commenced.

1606 BAR SPLICES

1606.1 Lapping

All reinforcement shall be furnished in full lengths as indicated on the drawing. No splicing of
bars, except where shown on the drawing, shall be permitted without approval of the Engineer.
The lengths of the splice shall be as indicated on drawing or as approved by the Engineer.
Where practicable, overlapping bars shall not touch each other, and shall be kept apart by 25
mm or 1.25 times the maximum size of coarse aggregate, whichever is greater. If this is not
feasible, overlapping bars shall be bound with annealed steel binding wire not less than 1 mm
diameter and twisted tight in such a manner as to maintain minimum clear cover to the
reinforcement from the concrete surface. Lapped splices shall be staggered or located at points

along the span where stresses are low.
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1606.2 Welding

1606.2.1 Splicing by welding of reinforcement will be permitted only if detailed on the drawing
or approved by the Engineer. Weld shall develop an ultimate strength equal to or

greater than that of the bars connected.

1606.2.2 While welding may be permitted for mild steel reinforcing bars conforming to IS: 432,
welding of deformed bars conforming to IS: 1786 shall in general be prohibited. Welding may
be permitted in case of bars of other than Fe 240 grade including special welding grade of Fe
415 grade bars conforming to IS: 1786, for which necessary chemical analysis has been

secured and the carbon equivalent (CE) calculated from the chemical composition using the

formula :
Mn Cr+Mg+V Mi+Cu
=C+—+ +
CE C & 4 15
is 0.4 or less.

1606.2.3 The method of welding shall conform to IS: 2751 and 1S:9417, any supplemental
specifications and Clause 1904.8 of these Specifications to the satisfaction of the

Engineer.

Welding may be carried out by metal arc welding process. Oxy-acetelene welding shall not be
permissible. Any other process may be used subject to the approval of the Engineer and
necessary additional requirements to ensure satisfactory joint performance. Precautions on
overheating, choice of electrode, selection of correct current in arc welding etc., should be
strictly observed.

All bars shall be butt welded except for smaller diameter bars (diameter of less than
20 mm) which may be lap welded. Single-V or Double-V butt joints may generally be used. For

vertical bars single bevel or double bevel joints may be used.

Welded joints shall be located well away from bends and shall be not less than twice the bar

diameter away from a bend.

Generally, shop welding in controlled conditions is to be preferred, where feasible. Site welding

where necessary shall, however, be permitted when the facilities, equipment, process,
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consumables, operators and welding procedure, are adequate to produce and maintain
uniform quality at par with that attainable in shop welding, to the satisfaction of the Engineer.

Joint welding procedures which are to be employed shall invariably be established by a
procedure specification. All welders and welding operators to be employed shall be qualified by
tests prescribed in 1S: 2751. Inspection of welds shall conform to IS: 822 and destructive or
non-destructive testing may be undertaken when deemed necessary. Joints with weld defects

detected by visual inspection or dimensional check inspection, shall not be accepted.

Suitable means shall be provided for holding the bars securely in position during welding. It
must be ensured that no voids are left in welding. When welding is done in two or three stages,
the surface shall be cleaned properly after each stage. Bars shall be cleaned of all loose scale,
rust, grease, paint and other foreign matter before carrying out welding. Only competent and
experienced welders shall be employed on the work with the approval of the Engineer. No
welding shall be done on coated bars.

M.S. electrodes used for welding shall conform to IS: 814.
1606.2.4 Welded joints shall preferably be located at points where steel will not be subject to
more than 75 percent of the maximum permissible stresses and welds so staggered

that  at any one section, not more than 20 percent of the bars are welded.

1606.2.5 Specimens of welded pieces of reinforcement taken from the site, shall be tested. The

number and frequency of tests shall be as directed by the Engineer.
1606.3 Mechanical Couplers and Anchorages
1606.3.1 Mechanical Couplers
Bars may be joined with approved patented mechanical devices as indicated on the drawing or
as approved by the Engineer e.g. by special grade steel sleeves swaged on to bars in end to
end contact or by screwed couplers. In case such devices are permitted by the Engineer, they

shall develop at least 125 percent of the characteristic strength of the reinforcement bar.

1606.3.2Anchorages
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Bars may be anchored with approved patented mechanical anchorages as indicated on the
drawing or as approved by the Engineer. The anchorages shall be connected to the reinforcing
bar by the use of taper thread system. The anchorage shall be capable of developing the
characteristic strength of reinforcement without damage to concrete and shall have sufficient
diameter and width to develop adequate shear cone strength. The connection shall develop

125% of the characteristic strength of reinforcement bar.

1607 TESTING AND ACCEPTANCE

The material shall be tested in accordance with relevant IS specifications and necessary test
certificates shall be furnished. Additional tests, if required, will be got carried out by the
Contractor at his own cost.

The supply, fabrication and placing of reinforcement shall be in accordance with these
Specifications and shall be as checked and accepted by the Engineer.

Manufacturer's test certificate regarding compliance with Indian Standards for each lot of steel,
shall be obtained and submitted to the Engineer. If required by the Engineer, the Contractor
shall carry out confirmatory tests in the presence of a person authorized by the Engineer.

Cost of these tests shall be borne by the Contractor. The sampling and testing procedure shall
be as laid down in IS: 1786. If any test piece selected from a lot fails, no re-testing shall be

done and the lot shall be rejected.

1608 MEASUREMENT FOR PAYMENT

Reinforcement shall be measured in length including hooks, if any, separately for different
diameters as actually used in work, excluding overlaps. From the length so measured, the
weight of reinforcement shall be calculated in tonnes on the basis of 1S: 1732. Wastage,
overlaps, couplings, welded joints, spacer bars, chairs, stays, hangers and annealed steel wire
or other methods for binding and placing, shall not be measured and cost of these items shall

be deemed to be included in the rates for reinforcement.

1609 RATE
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The contract unit rate for coated/uncoated reinforcement shall cover the cost of material,
royalty, fabricating, transporting, storing, bending, placing, binding and fixing in position as
shown on the drawings and as per these Specifications and as directed by the Engineer,
including all labour, equipment, supplies, incidentals, sampling, testing and supervision. The
unit rate for coated reinforcement shall be deemed to also include cost of all material, labour,
tools and plant, royalty, transportation and expertise required to carry out the coating work as

well as sampling, testing and supervision required for the work.
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1700 STRUCTURAL CONCRETE

1701 DESCRIPTION

The work shall consist of producing, transporting, placing and compacting of structural concrete
including fixing formwork and temporary works etc. and incidental construction in accordance
with these Specifications and in conformity with the lines, grades and dimensions, as shown on
the drawings or as directed by the Engineer.

1702 MATERIALS

All materials shall conform to Section 1000 of these Specifications.

1703 GRADES OF CONCRETE

1703.1 The grades of concrete shall be designated by the characteristic strength as
given in Table 1700-1, where the characteristic strength is defined as the strength of concrete

below which not more than 5 percent of the test results are expected to fall.

Table 1700-1: Grades of Concrete

Type of Concrete/Grade Designation o
: : : Characteristic Strength
Nominal Mix | Standard High Performance ]
in MPa
Concrete Concrete Concrete
M15 M15 15
M20 M20 20
M25 25
M30 M30 30
M40 M35 35
M45 M40 40
M50 M45 45
M50 50
M55 55
M60 60
M65 65
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M70 70
M75 75
M80 80
M85 85
M90 90
1) Normal Mix Concrete is made on the basis of nominal mix proportioned by weight of its

main ingredients - cement, coarse and fine aggregates and water.

Standard concrete is made on the basis of design mix proportioned by weight of its ingredients,
which in addition to cement, aggregate sand water, may contain chemical admixtures to
achieve certain target values of various properties in fresh condition, achievement of which is
monitored and controlled during production by suitable tests. Generally, concrete of grades up

to M50 are included in this type.

2) High Performance Concrete is similar to standard concrete but contains additional one
or more mineral admixtures providing binding characteristics and partly acting as inert filler
material which increases its strength, reduces its porosity and modifies its other properties in

fresh as well as hardened condition. Concrete of grades up to M90 are included in this type.

4) For concrete of grades higher than M90, the design parameters may be obtained from

specialized literature and experimental results.

1703.2 The minimum grades of concrete and corresponding minimum cement content
and maximum water/cement ratios for different exposure conditions shall be as indicated in
Table 1700-2.

1703.3 For concrete subjected to sulphate attack the minimum grades of concrete, minimum
cement content and maximum water/cement ratios and types of cement for different

concentration of sulphate content shall be as indicated in Table 1700-3.

Table 1700-2: Requirement of Concrete for Different Exposure Condition

using 20 mm Aggregate.
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Exposure Maximum Water | Minimum Cement | Minimum Grade of
Condition Cement Ratio Content, kg/m3 Concrete
Moderate 0.45 340 M25
Severe 0.45 360 M30
Very Severe | 0.40 380 M40
Note:
i) All three provisions given in the above table for a particular exposure condition, shall
be satisfied.
i) The term cement for maximum w/c ratio and minimum cement content shown in Table

includes all cementitious materials mentioned in Clause 1715.2. The maximum limit of fly ash
and ground granulated blast furnace slag in the blended cement shall be as specified in
1S:1489 (Part 1) and 1S:455 respectively.

iii) For plain cement concrete, with or without surface reinforcement, the minimum grade of
concrete can be lowered by 5 MPa and maximum water/cement ratio exceeded by 0.05.
Cement content shown in the above table shall be increased by 40 kg/m3 for use of 12.50 mm
nominal size aggregates and decreased by 30 kg/m3 for use of 40 mm nominal size

aggregates.

Table 1700-3 : Requirement of Concrete Exposed to Sulphate Attack

Class | Concentration of Sulphates as | Type of Minimum | Maximum | Minimum
S03 Cement Cement Water / Grade of
In Soils In (Note ii) Content, | Cement Concrete
Total S03 in | Ground kg/m3 Ratio
S03, % 2:1 Water,
Water: g/l
Soil
Extract,
g/l
1) Traces -OPC,
<1.0 <0.3 280 0.5 M25
PPC or
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PSC

2) 2.0t0 0.5 -OPC,

PPC or
1.0t01.9 | 0.3to 1.2 330 0.5 M25
PSC

-SRPC

3) 0.5t0 1.0 -SRPC,
19t03.1|1.2to25 | -PPCor
PSC

330 0.5 M25
350 0.45 M30

4) 1.0t0 2.0 3.1t05.0 | 2510 5.0 | -SRPC 370 0.45 M35

5) >2.0 -SRPC
with

>5.0 >5.0 _ 400 0.4 M40
protective

coatings

Note: If the requirements of maximum water/cement ratio, minimum grade of concrete and
minimum cement content from other durability considerations as given in Table 1700-2

are more stringent than those given in this table, then the former will govern.

OPC: Ordinary Portland Cement, PPC: Portland Pozzolona Cement. PSC: Portland Slag
Cement, SRPC: Sulphate Resisting Portland Cement.

The minimum cement content shall be as low as possible but not less than the quantities
specified in Table 1700-2 and 1700-3.

The maximum cement content excluding any mineral admixtures (Portland cement component

alone) shall not exceed 450 kg/cu.m.

1703.4 Concrete used in any component or structure shall be specified by designation
along with prescribed method of design of mix i.e. '‘Design Mix' or ‘Nominal Mix'. For all items

of concrete, only design mix shall be used, except where nominal mix concrete is permitted as
per drawing or by the Engineer. Nominal mix may be permitted only for minor bridges and
culverts or other incidental construction, where strength requirements are upto M 20 only.
Nominal mix may also be permitted for non-structural concrete or for screed below open

foundations.
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1703.5 If the Contractor so proposes, the Engineer may permit the use of concrete of
higher grade than that specified on the drawing, provided the higher grade concrete meets the
specifications applicable. The additional cost of such higher grade concrete shall be borne by

the Contractor.

1704 PROPORTIONING OF CONCRETE

Prior to the start of construction, the Contractor shall design the mix in case of design mix
concrete or propose nominal mix in case of hominal mix concrete, and submit to the Engineer
for approval, the proportions of materials, including admixtures to be used. Water-reducing
admixtures (including plasticisers or super-plasticisers) may be used at the Contractor's option,
subject to the approval of the Engineer.

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

be used to measure consistency of the concrete.

The optimum consistency for various types of structures shall be as indicated in Table 1700-4,

or as directed by the Engineer. The slump of concrete shall be checked as per 1S:516.

Table 1700-4: Requirements of Consistency

Type Slump (mm) (at the Time
of Placing of Concrete)
1) | a) Structure with exposed inclined surface requiring low -
slump concrete to allow proper compaction
b) Plain cement concrete 25
2) | RCC structure with widely spaced reinforcements; e.g. 40.50
solid columns, piers, abutments, footings, well steining
3) | RCC structure with fair degree of congestion of
reinforcement; e.g. pier and abutment caps, box culverts, £0.75
well curb, well cap, walls with thickness greater than 300
mm

Signature of Bidder Page | 95




22" Sabarmati River Front Development Corporation Limited «

4) | RCC and PSC structure with highly congested
reinforcements e.g. deck slab girders, box girders, walls | 75-125

with thickness less than 300 mm

5) | Underwater concreting through tremie e.g. bottom plug,
S 150-200
cast in-situ piling

Notwithstanding the optimum consistency indicated against Sl. No. 1 to 3, the situation should
be property assessed to arrive at the desired workability with the adjustment of admixture in
each case, where the concrete is to be transported through transit mixer and placed using
concrete pump. Under these circumstances, the optimum consistency during placement for the
items of work of SI. No. 1 to 3, can be considered ranging from 75 mm to 150 mm. This is,
however, subject to satisfying the other essential criteria of strength, durability etc. And
approval of the Engineer.

1704.2 Requirements for Design Mixes

1704.2.1 Target Mean Strength

The target mean strength of specimen shall exceed the specified characteristic compressive

strength by at least the current margin.

i) The current margin for a concrete mix shall be determined by the Contractor and shall
be taken as 1.64 times the standard deviation of sample test results taken from at least 40
separate batches of concrete of nominally similar proportions produced at site by the same

plant under similar supervision, over a period exceeding 5 days, but not exceeding months.

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

Table 1700-5: Current Margin for Initial Design Mix

Concrete Grade | Current Margin Target Mean Strength
(MPa) (MPa)

M15 10 25

M20 10 30

Signature of Bidder Page | 96




22" Sabarmati River Front Development Corporation Limited «

M25 11 36
M30 12 42
M35 12 47
M40 12 52
M45 13 58
M50 13 63
M55 14 69
M60 14 74
M65 15 80
M70 15 85
M75 15 90
M80 15 95
M85 16 101
M90 16 106

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

determine the current margin as per Sub-Clause 1704.2.1 (i).

1704.2.2 Trial Mixes

The Contractor shall give notice to the Engineer to enable him to be present at the time of
carrying out trial mixes and preliminary testing of the cubes. Prior to commencement of trial mix
design, all materials forming constituents of proposed design mix should have been tested and
approval obtained in writing from the Engineer. Based on test results of material, draft mix
design calculation for all grades of concrete to be used in the works, shall be prepared after
taking into account the provisions in the Contract Technical Specifications, Guidelines of IS:
10262, 1S:SP:23 and IRC:112 and submitted to the Engineer for approval. Prior to
commencement of concreting, trial mix design shall be performed for all grades of concrete and
trial mix which has been found successful, shall be submitted by the Contractor and approval
obtained. During concreting with the approved trial mix design, if source of any constituents is

changed, the mix design shall be revised and tested for satisfying the strength requirements.

The initial trial mixes shall be carried out in a laboratory approved by the Engineer. However,

Engineer may permit the initial trial mixes to be prepared at the site laboratory of the
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Contractor, if a full fledged concrete laboratory has been established well before the start of
construction, to his entire satisfaction. Sampling and testing procedures shall be in accordance

with these Specifications.

When the site laboratory is utilized for preparing initial mix design, the concrete production
plant and means of transport employed to make the trial mixes shall be similar to those

proposed to be used in the works.

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

1704.2.3 Control of Strength of Design Mixes
a) Adjustment to Mix Proportions

Adjustment to mix proportions arrived at in the trial mixes, shall be made subject to the
Engineer's approval, in order to minimize the variability of strength and to maintain the target

mean strength. Such adjustments shall not be taken to imply any change in the current margin.

b) Change of Current Margin

When required by the Engineer, the Contractor shall recalculate the current margin in
accordance with Clause 1704.2.1. The recalculated value shall be adopted as directed by the

Engineer, and it shall become the current margin for concrete produced thereafter.

c) Additional Trial Mixes

In case any changes are observed in the properties of fresh concrete and/or strength of
hardened concrete on the basis of early age tests, additional mixes and tests shall be carried
out during production, so as to control and bring the quality of concrete within acceptable limits.
In case of any change in the source or properties of materials, the design of mix shall be

established afresh.
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1704.3 Requirements of Nominal Mix Concrete

Requirements for nominal mix concrete unless otherwise specified shall be as given in
Tablel1700-6.

Table 1700-6: Requirements for Nominal Mix Concrete

Total Quantity of Dry
Aggregate by Mass per 50 kg | Proportion of _ _
_ Maximum Quantity
Concrete of Cement to be taken as the | Fine to oarse
. of Water for 50 kg
Grade Sum of Individual Masses of | Aggregate (by _
_ of Cement (Litres)
Fine and Coarse Aggregates | Mass)
(kg)
M 15 350 Generally 1:2, | 25
subject to
upper limit
M20 250 1:1.5and 25 22
lower limit of
1:25
1704.4 Additional Requirements

Concrete shall meet any other requirements as specified on the drawing or as directed by the

Engineer. The overall limits of deleterious substances in concrete shall be as follows:

a) Total acid soluble chloride content in the concrete mix expressed as chloride ions

shall not exceed the following values by mass of cement.

Prestressed concrete

Reinforced concrete (in severe, very severe or extreme exposure condition)

Reinforced concrete in moderate exposure condition

Signature of Bidder

0.10 percent

0.20 percent

0.30 percent
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b) The total water soluble sulphate content of the concrete mix expressed as S03, shall
not exceed 4 percent by mass of cement in the mix.

For concrete made with Portland pozzolona cement, Portland blast furnace slag cement or
mineral admixtures, the setting time and rate of gain of strength are different from those for
concrete made with OPC alone. Such modified properties shall be taken into account while
deciding the de-shuttering time, curing period, early age loading and time of prestressing.

Additional cube samples may be required to be taken for verifying the concrete properties.

1704.5 Suitability of Proposed Mix Proportions

The Contractor shall submit the following information for the Engineer's approval :

a) Nature and source of each material

b) Quantities of each material per cubic metre of fully compacted concrete

C) Either of the following:

i) Appropriate existing data as evidence of satisfactory previous performance for

the target mean strength, current margin, consistency and water/cement ratio and any other
additional requirement (s) as specified.

i) full details of tests on trial mixes.

d) Statement giving the proposed mix proportions for nominal mix concrete

Any change in the source of material or in the mix proportions shall be subject to the

Engineer's prior approval.

1704.6 Checking of Mix Proportions and Water/Cement Ratio

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

shall be periodically checked.

The specified water/cement ratio shall always be kept constant and at its correct value. To this

end, moisture content in both fine and coarse aggregates shall be determined as frequently as
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possible, the frequency for a given job being determined by the Engineer according to the
weather conditions. The amount of water to be added shall then be adjusted to compensate for
variations in the moisture content. For the determination of moisture content in the aggregates
1S:2386 (Part 1ll) shall be referred. Suitable adjustments shall also be made in the weight of

aggregates to allow for their variation in weight due to variation in their moisture content.

1704.7 Grading of Aggregates for Pumped Concrete

Materials for pumped-concrete shall be batched consistently and uniformly. Maximum size of

aggregate shall not exceed one-third of the internal diameter of the pipe.

The grading of aggregates shall be continuous and shall have sufficient ultra fine materials
(material finer than 0.25 mm). Proportion of fine aggregates passing through 0.25 mm shall be
between 15 and 30 percent and that passing through 0.125 mm sieve shall not be less than 5
percent of the total volume of aggregate. Admixtures to increase workability can be added.
When pumping long distances and in hot weather, set-retarding admixtures can be used. Fluid
mixes can be pumped satisfactorily after adding plasticisers and super plasticisers. Suitability
of concrete shall be verified by trial mixes and by performing pumping test.

1705 ADMIXTURES

1705.1 Chemical Admixtures

Chemical admixtures such as super plasticisers, or air entraining, water reducing, accelerating

and retarding agents for concrete, may be used with the approval of the Engineer.

As the selection of an appropriate concrete admixture is an integral part of the mix design, the
manufacturers shall recommend the use of any one of their products only after obtaining
complete information of all the actual constituents of concrete as well as methodologies of
manufacture, transportation and compaction of concrete proposed to be used in the work.
Admixtures/additives conforming to I1S: 9103 may be used subject to approval of the Engineer.

However, admixtures/additives generating hydrogen or nitrogen and containing chlorides,
nitrates, sulphides, sulphates or any other material likely to adversely affect the steel or

concrete, shall not be permitted.
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The general requirements for admixtures are given in Clause 1007 of these Specifications.

Compatibility of the admixtures with the cement and any other pozzolona or hydraulic addition

shall be ensured by for avoiding the following problems

i) Requirement of large dosage of super plasticiser for achieving the desired workability
i) Excessive retardation of setting,

iii) Excessive entrainment of large air bubbles,

iv) Unusually rapid stiffening of concrete,

v) Rapid loss of slump

vi) Excessive segregation and bleeding.

1705.2 Mineral Admixtures

For use of mineral admixtures, refer Clauses 1714.1 and 1715.2.

1706 SIZE OF COARSE AGGREGATES

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

components shall be as given in Table 1700-7.

Table 1700-7 : Maximum Nominal Size of Coarse Aggregates

Maximum Nominal Size

Components of Coarse Aggregate
(mm)

I) RCC well curb 20

i) RCC/PCC well steining 40

i) Well cap or Pile Cap Solid type piers and abutments | 40

iv) RCC work in girder, slabs wearing coat, kerb,
approach slab, hollow piers and abutments, | 20

pier/abutment caps, piles

v) PSC Work 20
vi) Any other item As specified by the
Engineer
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Maximum nominal size of aggregates shall also be restricted to the smaller of the following

values:

a) 10 mm less than the minimum lateral clear distance between individual reinforcements

b) 10 mm less than the minimum clear cover to the reinforcement

¢) One quarter of minimum thickness of member

The proportions of the various individual sizes of aggregates shall be so adjusted that the
grading produces the densest mix and the grading curve corresponds to the maximum nominal
size adopted for the concrete mix.

1707 EQUIPMENT

Unless specified otherwise, equipment for production, transportation and compaction of
concrete shall be as under:

a) Production of Concrete :
i) For overall bridge length of less than 200 m- batch type concrete mixer, diesel or electric
operated, with a minimum size of 200 litres automatic water measuring system and integral

weigher (hydraulic/pneumatic type).

i) For overall bridge length of 200 m or more - concrete batching and mixing plant fully

automatic, with minimum capacity of 15 cum per hour.

All measuring devices of the equipment shall be maintained in a clean and serviceable
condition. Their accuracy shall be checked over the range in use, when set up at each site and
thereafter, periodically as directed by the Engineer.

The accuracy of the measuring devices shall fall within the following limits :

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

Measurement of Water : + 3 percent of the quantity of water in each batch
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Measurement of Aggregate : + 3 percent of the quantity of aggregate in each batch
Measurement of Admixture : +3 percent of the quantity of admixture in each batch
b) Transportation of Concrete:

i) Concrete dumpers minimum 2 tonnes capacity

i) Powered hoists minimum 0.5 tonne capacity

i) Chutes

iv) Buckets handled by cranes
v) Transit truck mixer

vi) Concrete pump

vii) Concrete distributor booms
viii) Belt conveyor

ix) Cranes with skips

X) Tremies

c) For Compaction of Concrete :

i) Internal vibrators size 25 mm to 70 mm

if) Form vibrators minimum 500 watts

i) Screed vibrators full width of carriageway

(upto two lanes)

1708 BATCHING, MIXING, TRANSPORTING, PLACING AND COMPACTION

1708.1 General

Prior to start of concreting, the Contractor shall submit for approval of the Engineer, his
programme along with list of equipment proposed to be used by him for batching, mixing,
transporting and placing concrete.

1708.2 Batching of Concrete

In batching concrete:

. The quantity of cement, aggregate and mineral admixtures, if used, shall be determined

by mass.
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. Chemical admixtures, if solid, shall be determined by mass.
. Liquid admixtures may be measured in volume or mass, and
. Water shall be weighed or measured by volume in a calibrated tank.

The concrete shall be sourced from on-site or off-site batching and mixing plants, or from

approved Ready Mixed Concrete plants, preferably having quality certification.

Except where supply of properly graded aggregate of uniform quality can be maintained over a
period of work, the grading of aggregate should be controlled by obtaining the coarse
aggregate in different sizes and blending them in the right proportions when required, the
different sizes being stocked in separate stock piles. The materials should be stock piled
several hours, preferably a day before use. The grading of coarse and fine aggregate should
be checked as frequently as possible to ensure that the specified grading is maintained.

The water/cement ratio shall always be maintained constant at its correct value. To this end,
determination of moisture content in both fine and coarse aggregates shall be made as
frequently as possible, depending on weather conditions. The amount of added water shall be
adjusted to compensate for any observed variations in the moisture content. To allow for the
variation in mass of aggregate due to variation in moisture content, suitable adjustment in the
mass of aggregate, shall also be made. Accurate control shall be kept on the quantity of mixing

water, which when specified, shall not be changed without approval.

1708.3 Mixing Concrete

1708.3.1 Mixing at Site

All concrete shall be machine mixed. In order to ensure uniformity and good quality of concrete
the ingredients shall be mixed in a power driven batch mixer with hopper and suitable weigh
batching arrangement or in a central mix plant. Hand mixing shall not be permitted. The mixer
or the plant shall be at an approved location considering the properties of the mixes and the
transportation arrangements available with the Contractor. The mixer or the plant shall be

approved by the Engineer.

Mixing shall be continued till materials are uniformly distributed, a uniform colour of the entire

mass is obtained and each individual particle of the coarse aggregate shows complete coating
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of mortar containing its proportionate amount of cement. In no case shall mixing be done for
less than 2 minutes. It shall be ensured that the mixers are not loaded above their rated
capacities and are operated at a speed recommended by the manufacturer. When mineral
admixtures are added at the mixing stage, their thorough and uniform blending with cement
shall be ensured, if necessary by longer mixing time. The addition of water after the completion

of the initial mixing operation, shall not be permitted.

Mixers which have been out of use for more than 30 minutes shall be thoroughly cleaned

before putting in a new batch and also before changing from one type of cement to another.

1708.3.2 Ready Mix Concrete

Use of ready mix concrete proportioned and mixed off the project site and delivered to site in a
freshly mixed and unhardened state conforming to 1S:4926, shall be allowed with the approval
of the Engineer.

1708.4 Transporting Concrete

Mixed concrete shall be transported from the place of mixing to the place of final deposit as
rapidly as possible by methods which will prevent the segregation or loss of the ingredients.
The method of transporting or placing of concrete shall be approved by the Engineer.

Concrete shall be transported and placed as near as practicable to its final position so that no

contamination, segregation or loss of its constituents materials take place.

Concrete may be transported by transit mixers or properly designed buckets or by pumping.
Transit mixers or other hauling equipment when used should be equipped with the means of
discharge of concrete without segregation. During hot or cold weather, concrete shall be
transported in deep containers. Other suitable methods to be reduce the loss of water by

evaporation in hot weather and heat loss in cold weather may also be adopted.

When concrete is conveyed by chute, the plant shall be of such size and design as to ensure
practically continuous flow. Slope of the chute shall be so adjusted that the concrete flows
without excessive quantity of water and without any segregation of its ingredients. The delivery

end of the chute shall be as close as possible to the point of deposit. The chute shall be
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thoroughly flushed with water before and after each working period and the water used for this
purpose shall be discharged outside the formwork.

In case concrete is to be transported by pumping, the fresh concrete should have adequate
fluidity and cohesiveness to be pumpable. Proper concrete mix proportioning and initial trials
should ensure this. The conduit shall be primed by pumping a batch of mortar through the line
to lubricate it. Once the pumping is started, it shall not be interrupted, as concrete standing idle
in the line is liable to cause plug. The operator shall ensure that some concrete is always there
in the pump's receiving hopper during operation. The lines shall always be maintained clean

and free of dents.

Pipelines from the pump to the placing area shall be laid with minimum bends. For large
guantity placements, standby pumps shall be available. Suitable air release valves, shutoff
valves etc. shall be provided as per site requirements. The pumping of priming mix i.e. rich mix
of creamy consistency, to lubricate the concrete pump and pipelines, shall precede the
pumping of concrete. Continuous pumping shall be done to the extent possible. After
concreting, the pipelines and accessories shall be cleaned immediately. The pipes for pumping
shall not be made of material which has adverse effect on concrete. Aluminium alloy pipelines
shall not be used.

1708.5 Placing of Concrete

All formwork and reinforcement contained in it shall be cleaned and made free from standing

water, dust, snow or ice immediately before placing of concrete.

No concrete shall be placed in any part of the structure until the approval of the Engineer has
been obtained. If concreting is not started within 24 hours of the approval being given, the
approval shall have to be obtained again from the Engineer. Concreting shall proceed
continuously over the area between the construction joints. Fresh concrete shall not be placed
against concrete which has been in position for more than 30 minutes, unless a proper

construction joint is formed.
The concrete shall be deposited as nearly as practicable in its original position to avoid

rehandling. Methods of placing should be such as to preclude segregation. Care should be

taken to avoid displacement of reinforcement or movement of formwork. To achieve this,
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concrete should be lowered vertically in the form and horizontal movement of concrete inside

the forms should, as far as practicable, be minimised.

The concrete shall be placed and compacted before its initial setting so that it is amenable to
compaction by vibration. The workability of concrete at the time of placement shall be adequate
for the compaction equipment to be used. If there is considerable time gap between mixing and
placing of concrete, as in the case of ready mixed concrete plants or off-site batching and
mixing plants, concrete mix shall be designed to have appropriately higher workability at the
time of discharge from the mixer, in order to compensate the loss of workability during transit.
This is generally achieved by suitable chemical admixtures. Keeping these considerations in
view, the general requirement for ready mixed concrete plants or off-site batching and mixing
plants, is that concrete shall be discharged from the truck mixer within two hours of the time of
loading. A longer period may be permitted if suitable retarding admixtures are used.

In wall forms, drop chutes attached to hoppers at the top should preferably be used to lower
concrete to the bottom of the form. As a general guidance, the permissible free fall of concrete

may not exceed 1.5 metres and under no circumstances shall it be more than 2 metres.

When free fall of larger height is involved, self compacting concrete having adequate fluidity,
cohesiveness and viscosity and which uniformly and completely fills every corner of the

formwork by its own weight without segregation, shall be used.

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

more than 300 mm in all other cases.

Concrete when deposited shall have temperature of not less than 5°C and preferably not more
than 30°C and in no case more than 40°C. In case of site mixing, fresh concrete shall be
placed and compacted in its final position within 30 minutes of its discharge from the mixer.
When the concrete is carried in properly designed agitator operating continuously, the concrete
shall be placed and compacted within 1 hour of the addition of cement to the mix and within 30
minutes of its discharge from the agitator. It may be necessary to add retarding admixtures to
concrete, if trials show that the periods indicated above are unacceptable. In all such matters,

the Engineer's decision shall be final.
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1708.6 Compaction of Concrete

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

are used, contact with reinforcement and all inserts like ducts etc., shall be avoided.

When internal vibrators are used, they shall be inserted vertically to the full depth of the layer
being placed and ordinarily shall penetrate the layer below for a few centimetres. The vibrator
should be kept in place until air bubbles cease escaping from the surface and then withdrawn
slowly to ensure that no hole is left in the concrete, care being taken to see that it remains in
continued operation while being withdrawn. The internal vibrators shall be inserted in an orderly
manner and the distance between insertions should be about one and half times the radius of
the area visibly affected by vibration. Additional vibrators in serviceable condition shall be kept

at site so that they can be used in the event of breakdown.

Mechanical vibrators used shall comply with 1S:2502, 1S:2506, 1S:2514 and 1S:4656.

1709 CONSTRUCTION JOINTS

Construction joints shall be avoided, as far as possible. In no case shall the locations of such
joints be changed or increased from those shown on the drawings except with the express
approval of the Engineer.

Joints should be positioned where they are readily accessible for preparation and concreting.
Construction joints should be positioned to minimize the effects of the discontinuity of the

durability, structural integrity and appearance of the structure. As far as possible, joints should

be provided in non-aggressive zones, but if joints in aggressive zones cannot be avoided, they
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should be sealed. Joints should be located away from the regions of maximum stress caused
by loading; particularly where shear and bond stresses are high.

In beams and slabs joints should not be near the supports. Construction joints between slabs
and ribs in composite beams, shall be avoided. For box girders, there shall be no construction
joint between the soffit and webs. Joints should be either vertical or horizontal. For a vertical
construction joint, the lifts of concrete shall finish level or at right angles to the axis of the

member. Concreting shall be continued right up to the joint.

Before resuming work at a construction joint when concrete has not yet fully hardened, all
laitance shall be removed thoroughly. The surface shall be roughened, taking care to avoid
dislodgement of coarse aggregates. Concrete shall be brushed with a stiff brush soon after
casting, while the concrete has only slightly stiffened. If the concrete has partially hardened, it
may be treated by wire brushing or with a high pressure water jet, followed by drying with an air
jet, immediately before the new concrete is placed. Fully hardened concrete shall be treated
with mechanical hand tools or grit blasting, taking care not to split or crack aggregate particles.
The practice of first placing a layer of mortar or grout when concreting joints, shall be avoided.
The old surface shall be soaked with water, without leaving puddles, immediately before
starting concreting. The new concrete shall be thoroughly compacted against it.

Where there is likely to be a delay before placing the next concrete lift, protruding
reinforcement shall be protected. In all cases, where construction joints are made, the joint
surface shall not be contaminated with release agents, dust, or sprayed curing membrane and

reinforcement shall be firmly fixed in position at the correct cover.

The sequence of concreting, striking of forms and positioning of construction joints for every

individual structure, shall be decided well in advance of the commencement of work.

1710 CONCRETING UNDER WATER

When it is necessary to deposit concrete under water, the methods, equipment, materials and

proportions of mix to be used, shall be got approved from the Engineer before any work is

started.
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Concrete shall not be placed in water having a temperature below 5°C. The temperature of the
concrete, when deposited, shall not be less than 16°C, nor more than 30°C. Coffer dams or
forms shall be sufficiently tight to ensure still water conditions, if practicable, and in any case to
reduce the flow of water to less than 3 m per minute through the space into which concrete is
to be deposited. Coffer dams or forms in still water shall be sufficiently tight to prevent loss of
mortar through the joints in the walls. Pumping shall not be done while concrete is being
placed, or until 24 hours thereafter. To minimise the formation of laitance, care shall be

exercised not to disturb the concrete as far as possible while it is being deposited.

All under water concreting shall be carried out by tremie method only. The number and spacing
of the tremies should be worked out to ensure proper concreting. However, it is hecessary to
have a minimum number of 2 tremies for any concreting operation, so that even if one of the
tremies goes out of commission during concreting, the other one can be used to complete the
work. The tremie concreting when started, should continue without interruption for the full
height of the member being concreted. The capacity of the concrete production and placement
equipment should be sufficient to enable the underwater concreting to be completed
uninterrupted within the stipulated time.

The top section of the tremie shall have a hopper large enough to hold one full batch of the mix
or the entire contents of the transporting bucket, as the case may be. The tremie pipe shall not
be less than 200 mm in diameter and shall be large enough to allow a free flow of concrete and
strong enough to withstand the external pressure of the water in which it is suspended, even if
a partial vacuum develops inside the pipe. Preferably, flanged steel pipe of adequate strength
shall be used. A separate lifting device shall be provided for each tremie pipe with its hopper at
the upper end. Unless the lower end of the pipe is equipped with an approved automatic check
valve, the upper end of the pipe shall be plugged with a wadding of gunny sacking or other
approved material before delivering the concrete to the tremie pipe through the hopper, so that
when the concrete is forced down from the hopper to the pipe, it will force the plug (and along
with it any water in the pipe) down the pipe and out of the bottom end, thus establishing a
continuous stream of concrete. It will be necessary to raise the tremie slowly in order to allow a
uniform flow of concrete. At all times after placing

of concrete is started and until all the required quantity has been placed, the lower end of the
tremie pipe shall be kept below the surface of the plastic concrete and shall not be taken out of
concrete. This will cause the concrete to build up from below instead of flowing out over the

surface and thus avoid formation of layers of laitance. It is advisable to use retarders or
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suitable super plasticizers to retard the setting time of concrete, which shall be established

before the commencement of work.

1711 CONCRETING IN EXTREME WEATHER

1711.1 Concreting in Cold Weather

Where concrete is to be deposited at or near freezing temperature, precautions shall be taken
to ensure that at the time of placing, it has a temperature of not less than 5°C and that the
temperature shall be maintained above 4°C until the concrete has hardened. When necessary,
concrete ingredients shall be heated before mixing but cement shall not be heated artificially
other than by the heat transmitted to it from other ingredients of the concrete. Stockpiled
aggregate may be heated by the use of dry heat or steam. Aggregates shall not be heated
directly by gas or on sheet metal over fire. In general, the temperature of aggregates or water
shall not exceed 65°C. Salt or other chemicals shall not be used for the prevention of freezing.
No frozen material or materials containing ice shall be used. All concrete damaged by frost
shall be removed. Concrete exposed to freezing weather shall have entrained air and the water
content of the mix shall not exceed 30 litres per 50 kg of cement. To counter slower setting of
concrete, accelerators can be used with the approval of the Engineer. However, accelerators
containing chloride shall not be used.

1711.2 Concreting in Hot Weather

When depositing concrete in hot weather, precautions shall be taken so that the temperature of
wet concrete does not exceed 30°C while placing. This shall be achieved by using chilled
mixing water, using crushed ice as a part of mixing water, shading stock piles of aggregates
from direct rays of the sun, sprinkling the stock piles of coarse aggregate with water to keep
them moist, limiting temperature of cement below 30°C at the time of use, starting curing
before concrete dries out and restricting time of concreting as far as possible to early mornings
and late evenings. When ice is used to cool mixing water, it will be considered as part of the
water in design mix. Under no circumstances shall the mixing operation be considered
complete until all ice in the mixing drum has melted. The Contractor will be required to state his
methodology for the Engineer's approval when temperatures of concrete are likely to exceed
30°C during the work.
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1712 PROTECTION AND CURING

1712.1 General

Concreting operations shall not commence until adequate arrangements for concrete curing
have been made by the Contractor. Curing and protection of concrete shall start immediately

after compaction of the concrete.

The concrete shall be protected from:

a) Premature drying out particularly by solar radiation and wind
b) High internal thermal gradients
c) Leaching out by rain and flowing water

d) Rapid cooling during the first few days after placing

e) Low temperature or frost

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

9) Vibration caused by traffic including construction traffic.

Concrete shall be protected, without allowing ingress of external water, by means of wet (not
dripping) gunny bags, hessian etc. Once the concrete has attained some degree of hardening
(approximate 12 hrs after mixing), moist curing shall commence and be continued through the
requisite period. Where members are of considerable size and length, with high cement

content, accelerated curing methods may be applied, as approved by the Engineer.

1712.2 Water Curing

Water for curing shall be as specified in Section 1000 of these specifications.

Sea water shall not be used for curing. Sea water shall not come into contact with concrete

members before they have attained adequate strength.
The concrete should be kept constantly wet by ponding or covering or use of sprinklers/

perforated pipes for a minimum period of 14 days after concreting, except in the case of

concrete with rapid hardening cement, where it can be reduced to 5 days. Water should be
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applied on surfaces after the final set. Curing through watering shall not be done on green
concrete. On formed surfaces, curing shall start immediately after the forms are stripped. The
concrete shall be kept constantly wet with a layer of sacking, canvas, hessian or similar

absorbent material.

1712.3 Steam Curing

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

concrete to take place.

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

The steam shall be at 100 percent relative humidity to prevent loss of moisture and to provide
excess moisture for proper hydration of the cement. The application of steam shall not be
directly on the concrete. Steam curing is applied in enclosures or tunnels through which
concrete members are transported on a conveying system. Alternatively, portable enclosures
or plastic covers are placed over precast members and steam is supplied to the enclosures.

The rate of increase or decrease of temperature should not be more than 10°C to 20°C per
hour and the maximum temperature shall be about 70°C. The maximum temperature shall be
maintained until the concrete has attained the desired strength required at the end of steam
curing period and shall be decided by prior trials. When steam curing is discontinued, the air
temperature shall not drop at a rate exceeding 10°C per hour, until a temperature of about
10°C above the ambient temperature outside has been reached. Steam curing of concrete
shall be followed by water curing for at least 7 days. The concrete shall not be exposed to

temperatures below freezing for at least six days after curing.

1712.4 Curing Compound

Membrane forming curing compounds consisting of waxes, resins, chlorinated rubbers etc.

may be permitted by the Engineer in special circumstances. Curing compounds shall not be

used on any surface which requires further finishing to be applied. All construction joints shall
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be moist cured and no curing compound shall be permitted in locations where concrete

surfaces are required to be bonded together.

Liguid membrane forming compounds shall conform to ASTMC 309 and the curing efficiency
shall be as per ASTMC 156.

Curing compounds shall be continuously agitated during use. All concrete cured by this method
shall receive two applications of the curing compound. The first coat shall be applied
immediately after acceptance of concrete finish. If the surface is dry, the concrete shall be
saturated with water and curing compound applied as soon as the surface film of water
disappears. The second application shall be made after the first application has set. Placement
in more than two coats may be required to prevent streaking. The membrane formed shall be
stripped off after 14 days, when curing is complete. Impermeable membranes, such as sheet
materials for curing concrete conforming to ASTM C 171 or polyethylene sheeting covering
closely the concrete surface, may also be used to provide effective barrier against evaporation.

1713 FINISHING

Immediately after the removal of forms, exposed bars or bolts, if any, shall be cut inside the
concrete member to a depth of at least 50 mm below the surface of the concrete and the
resulting holes filled with cement mortar. All fins caused by form joints, all cavities produced by
the removal of form ties and all other holes and depressions, honeycomb spots, broken edges
or corners, and other defects, shall be thoroughly cleaned, saturated with water and carefully
pointed and rendered true with mortar. The mortar shall be of cement and fine aggregate mixed
in the proportions used in the grade of concrete that is being finished and of as dry a
consistency as possible. Considerable pressure shall be applied in filling and pointing to
ensure thorough filling in all voids. Surfaces which have been pointed shall be kept moist for a
period of twenty four hours. Special pre-packaged proprietary mortars shall be used where

appropriate or where specified in the drawing.
All construction and expansion joints in the completed work shall be left carefully tooled and

free from any mortar and concrete. Expansion joint filler shall be left exposed for its full length

with clean and true edges.
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Immediately on removal of forms, the concrete work shall be examined by the Engineer before
any defects are made good. The work that has sagged or contains honeycombing to an extent
detrimental to structural safety or architectural appearance of the member, shall be rejected.
Surface defects of a minor nature may be accepted. On acceptance of such work, the same

shall be rectified as directed by the Engineer

1714 CONCRETE WITH BLENDED CEMENTS OR MINERAL ADMIXTURES

1714.1 Production of Concrete

In order to improve the durability of the concrete, use of blended cement or blending of mineral
admixtures, is permitted. The maximum limit of flyash and ground granulated blast furnace slag
in concrete, shall be as specified in Clause 1715.2. Blending at site shall be permitted only
through a specific facility with complete automated process control to achieve the specified
design quality or through RMC plants with similar facility.

1714.2 Modified Properties

For concrete made with Portland Pozzolona Cement, Portland Blast furnace slag cement or
mineral admixtures, the setting time and rate of gain of strength are different from those of
concrete made with OPC alone. Cognizance of such modified properties shall be taken in
deciding de-shuttering time, initial time of prestressing, curing period and for early age loading.
1714.3 Compatibility of Chemical Admixtures

Compatibility of chemical admixtures and super plasticizers with Portland Pozzolona cement,
Portland blast furnace slag cement and mineral admixtures shall be ensured by trials outlined
in Clause 1705.

1714.4 Additional Tests

In addition to the strength tests prescribed in other Sections of these Specifications, the

following additional tests are required to be carried out from considerations of durability.

i) Rapid Chloride lon Permissibility Test
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Rapid Chloride lon permeability test on as per ASTM C 1202 at 56 days for extreme, very
severe and severe conditions of exposure. The permissible value of Chloride-lon permeability
for extreme condition 800 Coulombs very severe condition 1200 coulombs and severe

exposure condition 1500 coulombs.

i) Water Permeability Test
Water permeability test as per DIN: 1048 Part 5-1991 shall be carried out as described in
Clause 1717.2.5.5.

1715 HIGH PERFORMANCE CONCRETE

1715.1 General

High Performance Concrete shall be used where special performance requirements of high
strength, high early strength, high workability, low permeability and high durability for severe
service environments, are required. Production and use of such concrete in the field shall be
carried out with high degree of uniformity between batches and very stringent quality control.

1715.2 Materials

Cement, mineral admixtures, chemical admixtures, aggregates and water shall conform to

Section 1000 of these Specifications and this Section.

Flyash when used, shall neither be less than 20 percent nor shall be greater than 35 percent of
the total by mass of ordinary Portland cement and flyash and shall conform to grade-1 of
IS:3812.

Ground granulated blast furnace (GGBS) slag when used, shall neither be less than
50 percent nor greater than 70 percent of the total mass of ordinary Portland cement and
GGBS and shall conform to 1S:12089.

Silica fume conforming to IS: 15388 shall be used the cement content of concrete inclusive of

any mineral admixtures shall not be less than 380 kg/m3. The cement content excluding any

mineral admixtures (Portland cement content alone) shall not exceed 450 kg/m3. The
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water/cement (cement plus all cementitious materials) ratio should generally not exceed 0.33
but in no case shall be more than 0.40.

1715.3 Compatibility of Admixtures

Compatibility of the superplasticiser and admixtures with the cement and any other Pozzolanic

or hydraulic dilutes shall be ensured by trials as outlined under Clause 1705.

1715.4 Characteristic Strength and Target Mean Strength

Characteristic strength and the initial target mean strength of concrete, shall be as given in
Table 1700-8.

The target mean strength shall be calculated as per Clause 1704.2 after obtaining data on
standard deviation from sufficient samples.

Table 1700-8 : Characteristic Compressive Strength and Target Mean Strength

Concrete Grade Current Margin Target Mean Strength

(MPa) (MPa)
M40 40 52
M45 45 58
M50 50 63
M55 55 69
M60 60 74
M65 65 80
M70 70 85
M75 75 90
M80 80 95
M85 85 101
M90 90 106
1715.5 Workability and Other Requirements

Workability, concrete mix design, field trial mixes, chloride and sulphate contents shall be as

laid down in other Sections of these Specifications.
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1715.6 Mixing of Concrete

The concreting plant and means of transportation employed to make trial mixes and to
transport them to representative distances shall be similar to the corresponding plant and
transport to be used in the works. The optimum sequence of mixing of ingredients shall be

established by trials. Mixing time may be longer than in normal grade concrete mixes.

The temperature of concrete at the time of placement shall not exceed 25°C. The temperature
of concrete at the mixing stage should be lower, to allow for rise in temperature during
transport. When considerable distance of transport is involved, particular attention should be

paid to ensure retention of slump as targeted for placement.

1715.7 Prototype Testing

Mock-up trials or prototype testing may be carried out to ensure that the concrete can be
satisfactorily placed and compacted, taking into account the location of placement and
provision of reinforcement, and required adjustments made in concrete mix design and/or

detailing of reinforcement.

1715.8 Curing of Concrete

High performance concrete containing silica fume is more cohesive than normal mixes hence,
there is a little or no bleeding and no bleed water to rise to the surface to offset water loss due
to evaporation. Plastic shrinkage cracking is possible, if curing is not proper. Initial curing
should commence soon after initial setting of concrete. Concrete should be covered with moist
covers, opaque colour plastic sheets or suitable curing compound. Final moist curing should

commence after final setting of concrete and continue for at least 14 days.

1715.9 Additional Tests for Concrete

Apart from the strength tests prescribed in other Sections of these Specifications, the additional

tests as specified under Clause 1714.3, shall also be carried out.

1716 TOLERANCES

Signature of Bidder Page | 119




22" Sabarmati River Front Development Corporation Limited «

Tolerances for dimensions/shape of various components shall be as indicated in these

Specifications or shown on the drawings or as directed by the Engineer.

1717 TESTS AND STANDARDS OF ACCEPTANCE

1717.1 Concrete shall conform to the surface finish and tolerance as prescribed in

these Specifications for respective components.

1717.2 Random sampling and lot by lot acceptance inspection, shall be made for the

28 days cube strength of concrete.

1717.3 Concrete under acceptance, shall be notionally divided into lots for the purpose

of sampling before commencement of work. The basis of delimitation of lots shall be as
follows:

i) No individual lot shall be more than 30 cu.m in volume

i) Different grades of mixes of concrete shall be divided into separate lots.

iii) Concrete of a lot shall be used in the same identifiable component of the bridge.

1717.4 Sampling and Testing

Concrete for preparing 3 test cubes shall be taken from a batch of concrete at point of delivery

for construction, according to procedure laid down in IS: 1199.

A random sampling procedure shall be adopted which ensures that each of the concrete
batches forming the lot under acceptance inspection has equal chance of being chosen for

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

the sample. Tests at other age shall also be performed, if specified.

Where automated batching plant/Ready Mixed Concrete Plant is located away from the place

of use and the time gap between production and placement is more than the initial setting time
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or where any ingredients are added subsequent to mixing, separate sets of samples shall be
collected and tested at batching plant and at location of placement. The results shall be
compared and used to make suitable adjustment at batching plants so that properties of

concrete at placement are as per the requirements.

1717.5 Test Specimen and Sample Strength

Three test specimens shall be made from each sample for testing at 28 days. Additional cubes
may be required for various purposes such as to determine the strength of concrete at 7 days

or for any other purpose.

The test strength of the sample shall be the average of the strength of 3 cubes. The individual
variation should not be more than +15 percent of the average. If variation is more, the test
results of the sample are invalid.

1717.6 Frequency

The minimum frequency of sampling of concrete of each grade shall be in accordance with

Table 1700-9.
Table 1700-9: Minimum Frequency of Sampling

Quantity of Concrete in | No.of Samples

At least | \work. m? one
sample 1-5 1 shall be
taken 6-15 2 from
each 16-30 3 shift  of
work. 31 50 2

4 plus one additional sample for each
1717.7 51 and above N
additional 50 m3 or part thereof

Acceptance criteria

1717.7.1 Compressive Strength

1) Cubes
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The concrete shall be taken as having the specified compressive strength when both the
following conditions are met:

a) The mean strength determined from any group of four consecutive hon-overlapping samples
exceeds the specified characteristic compressive strength by 3 MPa.

b) Strength of any sample is not less than the specified characteristic compressive strength
minus 3 MPa. The quantity of concrete represented by the test results include the batches from

which the first and last samples were taken ,together with all intervening batches.

2) Cores

When the concrete does not satisfy both the conditions given in (1) above, representative cores
shall be extracted from the hardened concrete for compression test in accordance with the
method described in IS: 1199 and tested to establish whether the concrete satisfies the

requirement of compressive strength.

Evaluation of compressive strength by taking cores may also be done in case of doubt
regarding the grade of concrete used either due to poor workmanship or based on results of
cube strength tests.

The locations from which core samples are to be taken and their number shall be decided so
as to be representative of the whole of the concrete under consideration. However, in no case
shall fewer than three cores be tested. Cores shall be prepared and tested as described in IS:
516. Concrete in the member represented by a core test shall be considered acceptable if the
average equivalent cube strength of the cores is equal to at least 85 percent of the cube
strength of the grade of concrete specified for the corresponding age and no individual core

has strength less than 75 percent of the specified strength.

1717.7.2 Chloride and Sulphate Content

The total chloride and sulphuric anhydride (S03) content of all the constituents of concrete as a

percentage of mass of cement in the mix, shall not exceed the values given in this Section.

1717.7.3 Density of Fresh Concrete
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Where minimum density of fresh concrete is specified, the mean of any four consecutive non-
overlapping samples shall not be less than the specified value and any individual sample result

shall not be less than 97.5 percent of the specified value.

1717.7.4 Density of Hardened Concrete

Where minimum density of hardened concrete is specified, the mean of any four consecutive
non-overlapping samples shall not be less than the specified value and any individual sample

result shall not be less than 97.5 percent of the specified value.

1717.7.5 Permeability Test

Water permeability test as per DIN: 1048 Part 5-1991 shall be carried out as described
below :
i) A cylindrical test specimen 150 mm dia. and 160 mm high shall be prepared.

i) After 28 days of curing, the test will be conducted between 28 and35 days. The test
specimen shall be fitted in a machine such that specimen can be subjected to a water pressure
of up to 7 bars. Atypical machine is shown in Appendix-1700/1.

iii) The concrete specimen shall be subjected to a water pressure of 0.5 N/mm2 from the
top for a period of 3 days. The pressure shall be maintained constant throughout the test
period. If the water penetrates through to the underside of the specimen, the test may be

terminated and the specimen rejected as failed.

iv) After 3 days, the pressure shall be released and the sample shall be taken out. The
specimen shall be split in the middle by compression applied on two round bars on opposite

sides above and below.
V) When the split faces show signs of drying (after 5 to 10 minutes),the maximum depth of
penetration in the direction of height shall be measured with the scale and extent of water

penetration established.

Vi) The mean of maximum depth of penetration obtained from three specimens thus tested,

shall be taken as the test result and it shall not exceed 25 mm.
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1717.7.6 If the concrete is not able to meet any of the standards of acceptance as prescribed,
the effect of such deficiency on the structure shall be investigated by the Contractor as directed
by the Engineer. The Engineer may accept the concrete as sub-standard work. Any additional
work required by the Engineer for such acceptance, shall be carried out by the Contractor at
his cost. In case the concrete is not found to be acceptable even after investigation, the

Contractor shall remove the rejected concrete forthwith.

1717.7.7 When durability of concrete is desired the rapid chloride ion permeability test as

stated under Clause 1714.3.1 shall also be performed in addition to above tests.

1718 MEASUREMENTS FOR PAYMENT

Structural concrete shall be measured in cubic metres. In reinforced or prestressed concrete,
the volume occupied by reinforcement or prestressing cables and sheathing shall not be
deducted. The slab shall be measured as running continuously through and the beam as the
portion below the slab.

1719 RATE

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

If the concrete is found to be acceptable by the Engineer as sub-standard work, the Contractor
shall be subjected to reduction in his contact unit rate. For deficiency in compressive strength

of concrete when accepted by the Engineer, the reduction in rate shall be applied as under:

Design Strength - Observed Strength

Percentage reduction in rate = x 100

Design Strength
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601 DRY LEAN CEMENT CONCRETE SUB-BASE

601.1 Scope

601.1.1 The work shall consist of construction of (zero slump) dry lean concrete sub-base for
cement concrete pavement in accordance with the requirements of these

Specifications and in conformity with the lines, grades and cross-sections shown on the

drawings or as directed by the Engineer. The work shall include furnishing of all plant and

equipment, materials and labour and performing all operations, in connection with the work, as

approved by the Engineer.

601.1.2 The design parameters of dry lean concrete sub-base, viz., width, thickness, grade of

concrete, details of joints, if any, etc. shall be as stipulated in the drawings.

601.2 Materials

601.2.1 Sources of Materials

The Contractor shall indicate to the Engineer the source of all materials with relevant test data
to be used in the dry lean concrete work sufficiently in advance and the approval of the
Engineer for the same shall be obtained at least 45 days before the scheduled commencement
of the work in trial length. If the Contractor later proposes to obtain the materials from a
different source during the execution of main work, he shall notify the Engineer with relevant

test data for his approval at least 45 days before such materials are to be used.

601.2.2 Cement

Any of the following types of cement may be used with prior approval of the Engineer:

S. No. | Type Conforming to
i) Ordinary Portland Cement 43 Grade IS-.8112

i) Portland Slag Cement 1S:455

i) Portland Pozzolana Cement 1S:1489-Part |

If the subgrade soil contains soluble sulphates in a concentration more than 0.5 percent,

sulphate resistant cement conforming to 1S:6909 shall be used.

Signature of Bidder Page | 125




22" Sabarmati River Front Development Corporation Limited «

Cement to be used may preferably be obtained in bulk form. It shall be stored in accordance
with stipulations contained in Clause 1014 and shall be subjected to acceptance test prior to its

immediate use.

601.2.3 Fly-ash

Fly-ash up to 20 percent by weight of cementitious material (cement+flyash) may be used
along with 43/53 grade cement may be used to replace OPC cement grade 43 up to 30 percent
by weight of cement. Fly-ash shall conform to 1S:3812 (Part 1) and its use shall be permitted
only after ensuring that facilities exist for uniform blending through a proper mechanical facility

with automated process control like batch mix plant conforming to 1S:4925 and 1S:4926.
601.2.4 Aggregates

601.2.4.1

Aggregates for lean concrete shall be natural material complying with 1S:383.

The aggregates shall not be alkali reactive. The limits of deleterious materials shall not exceed
the requirements set forth in Table 600-2. In case the Engineer considers that the aggregates
are not free from dirt, the same may be washed and drained for at least 72 hours before
batching, or as directed by the Engineer.

601.2.4.2 Coarse Aggregates

Coarse aggregates shall comply with Clause 602.2.6.2, except that the maximum size of the

coarse aggregate shall be 26.5 mm, and aggregate gradation shall comply with Table 600-1.

601.2.4.3 Fine Aggregates

The fine aggregate shall comply with Clause 602.2.6.3.

601.2.4.4 The material after blending shall conform to the grading as indicated in Table 600-1.

Table 600-1: Aggregate Gradation for Dry Lean Concrete

Sieve Designation Percentage by Weight Passing the Sieve
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26.50 mm 100
19.0 mm 75-95
9.50 mm 50-70
4.75 mm 30-55
2.36 mm 17-42
600 micron 8-22
300 micron 7-17
150 micron 2-12
75 micron 0-10

601.2.5 Water

Water used for mixing and curing of concrete shall comply with Clause 602.2.7.

Concrete Pavement Section 600

601.2.6 Storage of Materials

All materials shall be stored in accordance with the provisions of Clauses 602.2.12 of these
Specifications and other relevant IS Specifications.

601.3 Proportioning of Materials for the Mix

601.3.1 The mix shall be proportioned with a maximum aggregate cementitious material ratio of
15:1. The water content shall be adjusted to the optimum as per Clause 601.3.2 for facilitating
compaction by rolling. The strength and density requirements of concrete shall be determined
in accordance with Clauses 601.7 and 601.8 by making trial mixes. Care should be taken to
prevent one size of aggregate falling into the other size of the hopper of the feeding bin while

loading the individual size of aggregates into the bins.
601.3.2 Moisture Content
The optimum water content shall be determined and demonstrated by rolling during trial length

construction and the optimum moisture content and degree of compaction shall be got

approved from Engineer. While lying in the main work, the lean concrete shall have a moisture
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content between the optimum and optimum +2 percent, keeping in view the effectiveness of

compaction achieved and to compensate for evaporation losses.

601.3.3 Cement Content

The cement content in the dry lean concrete shall be such that the strength specified in

Clause 601.3.4 is achieved. The minimum cement content shall be 150 kg/cu.m of concrete. In
case fly ash is blended at site as part replacement of cement, the quantity of fly ash shall not
be more than 20 percent by weight of cementitious material and the content of OPC shall not

be less than 120 kg/cu.m.

If this minimum is not sufficient to produce dry lean concrete of the specified strength, it shall
be increased as necessary by the Contractor at his own cost.

601.3.4 Concrete Strength

The average compressive strength of each consecutive group of 5 cubes made in accordance
with Clause 903.5.1.1 shall not be less than 10 Mpa at 7 days. In addition, the minimum
compressive strength of any individual cube shall not be less than 7.5 Mpa at 7 days. The
design mix complying with the above Clauses shall be got approved from the Engineer and

demonstrated in the trial length construction.

601.4 Sub-grade

The sub-grade shall conform to the grades and cross-sections shown on the drawings and
shall be laid and compacted in accordance with Clause 305. The subgrade strength shall
correspond to the design strength specified in the Contract. As far as possible, the construction

traffic shall be avoided on the prepared sub-grade.
601.5 Drainage Layer
A drainage layer conforming to Clause 401 shall be laid above the subgrade before laying the

Dry Lean Concrete sub-base, as specified in the drawings and the Contract.

601.6 Construction
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601.6.1 General

The Dry Lean Concrete shall be laid on the prepared granular drainage layer. The pace and
programme of the Dry Lean Concrete sub-base construction shall be matching suitably with the
programme of construction of the cement concrete pavement over it. The Dry Lean Concrete

sub-base shall be overlaid with concrete pavement only after 7 days of sub-base construction.

601.6.2 Batching and Mixing

The batching plant shall be capable of proportioning the materials by weight, each type of
material being weighed separately in accordance with Clauses 602.9.2, 602.9.3.1 and
602.9.3.2.

The design features of Batching Plant should be such that the plant can be shifted quickly.

601.6.3 Transporting

Plant mix lean concrete shall be discharged immediately from the mixer, transported directly to
the point where it is to be laid and protected from the weather by covering the tipping trucks
with tarpaulin during transit. The concrete shall be transported by tipping trucks, sufficient in
number to ensure a continuous supply of material to feed the laying equipment to work at a
uniform speed and in an uninterrupted manner. The lead of the batching plant to paving site
shall be such that the travel time available from mixing to paving as specified in Clause
601.6.5.2 will be adhered to. Tipping truck shall not have old concrete sticking to it. Each
tipping truck shall be washed with water jet before next loading as and when required after

inspection.

601.6.4 Placing

Lean concrete shall be placed by a paver with electronic sensor on the drainage layer or as
specified in the Contract. The equipment shall be capable of laying the material in one layer in
an even manner without segregation, so that after compaction the total thickness is as
specified. The paving machine shall have high amplitude tamping bars to give good initial

compaction to the sub-base. One day before placing of the dry lean cement concrete subcase,
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the surface of the granular sub-base/drainage layer shall be given a fine spray of water and
rolled with a smooth wheeled roller.

Preferably the lean concrete shall be placed and compacted across the full width of the two
lane carriageway, by constructing it in one go. In roads with carriageway more than

2 lanes a longitudinal joint shall be provided. Transverse butt type joint shall be provided at the
end of the construction in a day. Transverse joints in the concrete pavement shall not be

coterminous with the transverse construction joint of the Dry Lean Concrete.

The Dry Lean Concrete shall be laid in such a way that it is at least 750 mm wider on each side
than the proposed width including paved shoulders of the concrete pavement. The actual
widening shall be decided based on the specifications of the paver, such that the crawler
moves on the Dry Lean Concrete, and the cost of extra width shall be borne by the Contractor.

601.6.5 Compaction

601.6.5.1 The compaction shall be carried out immediately after the material is laid and
levelled. In order to ensure thorough compaction, rolling shall be continued on the full
width till there is no further visible movement under the roller and the surface is well
closed. The minimum dry density obtained shall not be less than 98 percent of that
achieved during the trial length construction in accordance with Clause 601.7. The
densities achieved at the edges i.e. 0.5 m from the edge shall not be less than 96

percent of that achieved during the trial construction.

601.6.5.2 The spreading, compacting and finishing of the lean concrete shall be carried

out as rapidly as possible and the operation shall be so arranged as to ensure that the time
between the mixing of the first batch of concrete in any transverse section of the layer and the
final finishing of the same shall not exceed 90 minutes when the temperature of concrete is
between 25°C and 30°C, and 120 minutes if less than 25°C. This period may be reviewed by
the Engineer in the light of the results of the trial run but in no case shall it exceed 120 minutes.
Work shall not proceed when the temperature of the concrete exceeds 30°C. If necessary,
chilled water or addition of ice may be resorted to for bringing down the temperature. It is
desirable to stop concreting when the ambient temperature is above 35°C. After compaction

has been completed, roller shall not stand on the compacted surface for the duration of the
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curing period except during commencement of next day's work near the location where work

was terminated the previous day.

601.6.5.3 Double drum smooth-wheeled vibratory rollers of minimum 80 to 100 kN static weight

are suitable for rolling dry lean concrete. In case any other roller is proposed, the same
shall be got approved from the Engineer, after demonstrating its performance. The number of
passes required to obtain maximum compaction depends on the thickness of the dry lean
concrete, the compatibility of the mix and the weight and type of the roller and the same as well
as the total requirement of rollers for the jobs shall be determined during trial run by measuring

in-situ density and the scale of the work to be undertaken.

Except on super elevated portions where rolling shall proceed from the inner edge to the outer,
rolling shall begin from the edges gradually progressing towards the centre. First, the
edge/edges shall be compacted with a roller running forward and backward. The roller shall
then move inward parallel to the centreline of the road, in successive passes uniformly lapping
preceding tracks by at least one half width.

601.6.5.4 A preliminary pass without vibration to bed the Dry Lean Concrete down shall be
given followed by the required number of passes to achieve the desired density and, a
final  pass without vibration to remove roller with vibration marks and to smoothen the

surface.

Special care and attention shall be exercised during compaction near joints, kerbs, channels,
side forms and around gullies and manholes. In case adequate compaction is not achieved by

the roller at these locations, use of plate vibrators shall be made, if so directed by the Engineer.

601.6.5.5 The final lean concrete surface on completion of compaction shall be well closed,
free from movement under roller and free from ridges, low spots, cracks, loose material, pot
holes, ruts or other defects. The final surface shall be inspected immediately on completion and
all loose, segregated or defective areas shall be corrected by using fresh lean concrete
material, laid and compacted. For repairing honeycombed/hungry surface, concrete with
aggregates of size 10 mm and below shall be spread and compacted as per Specifications. It is
necessary to check the level of the rolled surface for compliance. Any level/thickness
deficiency shall be corrected after applying concrete with aggregates of size 10 mm and below

after roughening the surface. Surface regularity also shall be checked with 3 m straight edge.
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Strength tests shall be carried out, and if deficiency in strength is noticed, at least three (evenly
spread) cores of minimum 100 mm dia. per km shall be cut to check deficiency in strength. The
holes resulting from cores shall be restored by filling with concrete of the specified strength and

compacted by adequate rodding.

601.6.5.6 Segregation of concrete in the tipping trucks shall be controlled by moving the
dumper back and forth while discharging the mix into the same or by any appropriate means.

Paving operation shall be such that the mix does not segregate.

601.6.6 Joints

Construction and longitudinal joints shall be provided as per the drawings.

Transverse butt type joint shall be provided at the end of the construction in a day. Longitudinal
construction joint shall be provided only when full width paving is not possible. Transverse
joints in Dry Lean concrete shall be staggered from the construction butt type joint in Concrete
pavement by 800-1000 mm.

Longitudinal joint in Dry Lean Concrete shall be staggered by 300-400 mm from the

longitudinal joint of concrete pavement.

At longitudinal or transverse construction joints, unless vertical forms are used, the edge of
compacted material shall be cut back to a vertical plane where the correct thickness of the

properly compacted material has been obtained.

601.6.7 Curing

As soon as the lean concrete surface is compacted, curing shall commence. One of the
following methods shall be adopted:
a) Curing may be done by covering the surface by gunny bags/hessian, which shall be

kept wet continuously for 7 days by sprinkling water.

b) The curing shall be done by spraying with approved resin based aluminized reflective
curing compound conforming to ASTM-C 309-81 in accordance with Clause 602.9.12. As soon
as the curing compound has lost its tackiness, the surface shall be covered with wet hessian

for three days. The rate of application shall be as recommended by the supplier.
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a) Wax-based white pigmented curing compound with water retention index of not
less than 90 percent shall be used to cure the dry lean concrete.

The curing compound shall conform to BS:7542. The compound shall be applied uniformly with

a mechanical sprayer and with a hood to protect the spray from the wind. The curing

compound shall be applied over the entire exposed surface of the Dry Lean Concrete,

including sides and edges, at the rate of 0.2 litres/sq.m, or as recommended by the supplier.

The first application, referred to as curing application shall be applied immediately after the final
rolling of Dry Lean Concrete is completed.

As soon as the curing compound loses tackiness, the surface shall be covered with wet
hessian for three days. The second application of curing compound also referred to as the
debonding application, shall be applied 24 to 48 hours prior to the placement of the concrete
pavement.

Any damaged Dry Lean Concrete shall be corrected prior to the second application. Normally,
the manufacturer's instructions shall be followed for its application.

601.7 Trial Mixes

The Contractor shall make trial mixes of dry lean concrete with moisture contents like 5.0, 5.5,
6.0, 6.5 and 7.0 percent using specified cement content, specified aggregate grading and
aggregate-cement ratio specified in Clause 601.3.1. Optimum moisture and density shall be
established by preparing cubes with varying moisture contents. Compaction of the mix shall be
done in three layers with vibratory hammer fitted with a square or rectangular foot as described
in Clause 903.5.1.1. After establishing the optimum moisture, a set of six cubes shall be cast at
optimum moisture for the determination of compressive strength on the third and the seventh
day. Trial mixes shall be repeated if the strength is not satisfactory by increasing cement
content. After the mix design is approved, the Contractor shall construct a trial section in

accordance with Clause 601.8.

If during the construction of the trial length, the optimum moisture content determined as above
is found to be unsatisfactory, the Contractor may make suitable changes in the moisture
content to achieve the satisfactory mix. The cube specimens prepared with the changed mix
content should satisfy the strength requirement. Before production of the mix, natural moisture

content of the aggregate should be determined on a day-to-day basis so that the moisture
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content could be adjusted. The mix finally designed should neither stick to the rollers nor
become too dry resulting in ravelling of surface.

601.8 Trial Length

601.8.1 The trial length shall be constructed at least 14 days in advance of the proposed date
of commencement of work. At least 30 days prior to the construction of the trial length, the
Contractor shall submit for the Engineer's approval a "Method Statement" giving detailed
description of the proposed materials, plant, equipment, mix proportions, and procedure for
batching, mixing, laying, compaction and other construction procedures. The Engineer shall
also approve the location and length of trial construction which shall be a minimum of 100 m
length laid in two days and for full width of the pavement. The trial length shall be outside the
main works. The trial length shall contain the construction of at least one transverse
construction joint involving hardened concrete and freshly laid Dry Lean Concrete sub-base.
The construction of trial length shall be repeated till the Contractor proves his ability to
satisfactorily construct the Dry Lean Concrete sub-base.

601.8.2 After the construction of the trial length, the in-situ density of the freshly laid material
shall be determined by sand replacement method. Three density holes shall be made at
locations equally spaced along a diagonal that bisects the trial length and average of these
densities shall be determined. The density holes shall not be made in the strip 500 mm from
the edges. The average density obtained from the three samples collected shall be the
reference density and is considered as 100 percent. The field density of regular work will be

compared with this reference density in accordance with Clauses 601.6.5.1 and 903.5.1.2.

601.8.3 The hardened concrete shall be cut over 3 m width and reversed to inspect the bottom
surface for any segregation taking place. The trial length shall be constructed after making
necessary changes in the gradation of the mix to eliminate segregation of the mix. The lower
surface shall not have honey-combing and the aggregates shall not be held loosely at the

edges.

601.8.4 The main work shall not start until the trial length has been approved by the Engineer.
After approval has been given, the materials, mix proportions, moisture content, mixing, laying,
compaction plant and construction procedures shall not be changed without the approval of the

Engineer.
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601.9 Tolerances for Surface Regularity, Level, Thickness, Density and
Strength

Control of quality of materials and works shall be exercised by the Engineer in accordance with
Section 900.

601.10 Traffic

No heavy commercial vehicles like trucks and buses shall be permitted on the dry lean
concrete sub-base. Construction vehicles at slow speed may be permitted after 7 days of its

construction with the prior approval of the Engineer.

601.11 Measurement for Payment

The unit of measurement for dry lean concrete pavement shall be in cubic metre of concrete
placed, based on the net plan area for the accepted thickness shown on the drawings or as
directed by the Engineer.

601.12 Rate

The Contract unit rate payable for dry lean concrete sub-base shall be for carrying out the
required operations including full compensation for all labour, materials and equipment, mixing,
transport, placing, compacting, finishing, curing, rectification of defective surface testing and
incidentals such as trial length to complete the work as per Specifications, all royalties, fees,

storage and rents where necessary and all leads and lifts.
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PAVER BLOCK

Providing and laying shot blasted interlocking/ Non- interlocking grey/Colored paver
blocks of high density and following thickness and grades for footpath, parking areas,
service lanes and other areas as mentioned in the drawing including providing and
laying 40 mm thick bedding layer of coarse sand below paver block as per required
grading and specification. Laid paver block shall be mechanically compacted. The work
of the paving blocks shall be executed in line and level by skilled mason of flooring
work only. It should be laid in such a way that the no cutting of the paver block to be
necessary. Cutting of paver block by machine cut only and laying to be done by skilled
flooring mason. The Finished surface of the Paver Block shall have Coarse Sand
Texture Finish. Paver blocks shall be compacted and shall be re-laid if necessary.

a) 80mm thick M-40 grade

1.0 The scope of work: It includes manufacturing, supplying and laying of Precast paver

blocks at footpath, parking area, service lane and other areas.

The Approved suppliers are - Super Tiles & Marbles P. Ltd, Vyara Tiles P. Ltd,

Alcock Cement Pipes and Concrete Works & WinnersConmat.
The work includes:
1.1 Paver block should be laid over prepared sub grade.

1.2 Clearing the site by removing all obstacles such as stones, debris etc. for laying of

paver blocks.

1.3 Manufacturing of paver blocks by one of the approved suppliers as per requirements in

technical specification enclosed.

1.4 Supplying of paver blocks at site, including handling at both ends. The type of paver

block may be interlocking or non-interlocking.
15 Providing and laying 40 mm coarse sand bedding for laying blocks.

1.6 Laying of paver blocks at site as per requirement in technical specification, within

shortest possible time.

1.7 Testing of paver blocks through reputed Govt. /Non Govt. Test house and submission
of test results as per requirements in Technical Specifications. Client reserves the right to

carryout test at random. Cost for such tests to be borne by contractor.
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1.8 The contractor shall guarantee that all material and components designed, fabricated,
supplied and laid by him shall be free from any type of defect due to faulty material and/or
workmanship/erection for a period of five year from the date of completion of work at individual

sites. However, the contractor for five years shall render free maintenance.
2.0 Technical Specifications:

2.1 Paver Block Manufacturing Facilities:

The Paver Block shall be made in factory with following minimum facilities:
Concrete Block making Machines:

The machine should be capable of producing high quality Paver Blocks by obtaining high level
of compaction by application of hydraulic compaction and also by high intensity vibration to the
moulds. The machine should have automatic control panel for uniformity in strength.

Concrete Batching & Mixing Plant: (Not essential)

The concrete Mix Design should be followed for each batch of materials. The concrete
ingredient should be mixed in concrete Batching & Mixing plant with minimum capacity of 30
cum/hour. The plant should be equipped with automatic control panel for maintaining water
cement ratio from batch to batch to obtain concrete of uniform quality and strength. The plant
should be equipped with adequate mechanism for mechanized loading of raw materials into
mixer and conveyor belt for transportation of concrete from mixer to concrete block making

machine to maintain quality of wet cement.
Curing:

The factory should have well designed curing area to ensure adequate curing of paver blocks.

Steam curing facility of the paver blocks is preferable.

Laboratory (Desirable but not essential) :

The factory should have the following:

Compression testing machine of adequate capacity.

Other tools and equipment for testing raw materials and paver blocks.

(1) Systematic record of test results of various paver blocks manufactured in the factory.
(2) Concrete Mix Design for various grade of concrete used for making of paver blocks.

2.2 Specifications for Coloured Paver Blocks:

Signature of Bidder Page | 137




22" Sabarmati River Front Development Corporation Limited “

Colour concrete paver blocks shall be manufactured as per attached specifications using
approved colour Pigment of iron oxide of approved brand like Bayer, Tata etc. with minimum
colour pigment of 3% by weight of cement. The colour shade shall be as selected by SRFDCL
before commencement of the work. The job also includes providing 50 mm thick sand bedding

to match the shade of the paver block.

The colour of the paver block shall be guaranteed against fading of colour for period of 12

months from the date of laying of the same at site.

All other technical specifications & Procedure for testing, laying & sampling of Colour pavers

will be as per attachment.
2.3 Paver Block Characteristics:

The concrete pavers should have perpendicularities after release from the mould and the

same should be retained until the laying.
The surface should be reasonably smooth and of anti skid and anti glare type.
The paver should have uniform chamfers to facilitate easy drainage surface run off.

The pavers should have uniform interlocking space of 2mm to 3mm to ensure

compacted sand filling after vibration on the paver Surface.

The concrete mix design should be followed for each batch of materials separately and
automatic batching plant is to be used to achieve uniformity in strength and quality.

The pavers shall be manufactured in Double layer only.

Skilled labour should be employed for laying blocks to ensure line and level of laying,

desired shape of the surface and adequate compaction of the sand in the joints.

2.4 Paver Block Dimensions:

Thickness 80mm

Layers Double layered, top layer minimum 8 to 10 mm

Shape Irregular (Uniform Shape with no Hollow Or Cracks) / as per drawing
Chamfer 4mm to 6mm along top edges

Colour Natural cement grey Colour without use of any pigment.

For Colour pavers refer “specifications for Colour pavers”

Dimensional (+/-) 2mm for length & width,

Tolerance (+/-) 3mm for Height (Thickness)

2.5 Testing of Paver Blocks:
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SPECIFICATION
SR. NO. *TEST Average Values

(Average of Minimum Five Samples/Site)

N/Sqg.mm for 80mm thick

1. Compressive Strength Min. 30 N/Sq.mm for 60mm thick and Min. 40

Minimum 3.80 N/Sg.mm and 4.5 N/ Sq. mm for

2. Flexural Strength
60 and 80 mm thick paver block respectively.
Abrasion Resistance Maximum 1.5
4, Water Absorption Maximum 5.80%
Minimum Cement | 380 Kg/Cum for M 30 concrete and 430
> Content Kg/Cum for M 40 concrete

* Sampling and testing procedure as per enclosed specifications
3.0 Sampling & Testing Procedures for Paver Blocks:
3.1 Sample Size:

INTERNAL — Average of minimum 3 samples per 10000 Blocks for compressive
strength and water absorption.

EXTERNAL — Minimum 2 Blocks per 10000 blocks for abrasion and flexure.

3.2 Sampling For Testing: Sampling for testing of paver blocks shall be done in

accordance with Appendix-A.

Compressive Strength: Testing for compressive strength shall be undertaken in
accordance with Appendix-B. The average compressive strength of the blocks tested shall be
30/40 N/Sg.mm as per thickness.

Abrasion Resistance: Testing for abrasion shall be in accordance with IS 1237

(Specifications for Cement Concrete Floor Tiles).

Flexural Strength: Testing for flexural shall be in accordance with IS 1237

(Specifications for Cement Concrete Floor Tiles).

Water Absorption: Testing for water absorption shall be in accordance with IS

2185:1979: Part | (Specifications for Concrete Masonry Units).
APPENDIX A

Method of sampling: Before laying paver blocks, each designated section comprising
not more than 10000 blocks, shall be divided into five approximately equal groups. One block

shall be drawn from each group i.e. 3 for internal testing and 2 for external testing.
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Marking and identification: All samples shall be clearly marked at the time of
sampling in such a way that the designated sections of part thereof, and the consignment

represented by the sample, are clearly defined.

The sample shall be dispatched to the approved test laboratory taking precaution to
avoid damage to the paving in transit. Protect the paving from damage and contamination until
they have been tested. The testing shall be carried as soon as possible, after the sample has
been taken. As soon as practicable after sampling. The samples shall be stored in water at 20

degree C + 5 degree C_for 24 hours prior to testing.
APPENDIX B
Test For Compressive Strength:

Testing Machine: The testing machine shall be of suitable capacity for the test and capable of
applying the load of the rate specified. It shall comply, as regards repeatability and accuracy,
with the requirements of clause 2.1 of BS: 1881-Part 4.

Procedure: The sample specimen shall be tested in a wet condition after being stored for at
least 24 hours in water maintained at a temperature of 20 °C + or — 5 °C. Before the specimens
are submerged in water, the necessary area shall be determined.

The plates for testing machines shall be wiped clean and any loose grit or other material
removed from the contact faces of the specimen. Plywood, nominally 4 mm thick shall be used
as packing between the upper and lower faces of the specimen and the machine plates and
these boards shall be larger than the specimen by the margin of at least 5 mm at all points.

Fresh Packing shall be used for every specimen tested.

The specimen shall be placed in the machine with the wearing surface in the horizontal plane

and in such a way that the axes of the specimen are aligned with those of the machine plates.

The load shall be applied without shock and increased continuously at the rate of
approximately 15 N/ Sq.mm per minute until no greater load can be sustained. The maximum

load applied to the specimen shall be recorded.

Calculation of corrected strength for individual Blocks: The compressive strength of each
block specimen shall be calculated by dividing the maximum load by full cross section area of

the block and multiplying with an appropriate factor of:-

b) For 100 mm thick blocks — 1.24
c) For 80 mm thick blocks — 1.18
d) For 60 mm thick blocks — 1.06
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Compressive Strength Calculation: The average corrected compressive strength for the

designed block section shall be calculated.
4.0 Method of laying:

Blocks shall be placed on the sand bedding etc. Which were well rammed so as to act as firm
bed. Blocks shall be laid in such manner that no gap shall be left in between. Blocks so laid
shall be compacted by means of mechanical compactor or equivalent compacting method so
as to obtain required finished surface. All the joints shall be matched and if any manufacturing
defect is detected the lot shall be replaced and relaying shall be done without any extra cost up

to satisfaction of Engineer in charge.
Measurement and payment shall be on Square meter basis.

40 mm thick coarse sand shall be laid as cushioning layer for arranging the paver blocks.
Joints of the paver blocks shall be filled with the sand.

The paver blocks shall be laid properly on the prepared sub-base as per manufacturer's
specification and as per Architect and Engineer-in-charge's instruction.

Paver block shall be laid by the approved agency only. If manufacturer of the paver block
providing the laying services, then it shall be laid through the supplying agency only. The
labourers for paver block fixing shall be skilled flooring mason only. Only cutting tool shall be
used for cutting the paver block. Full depth cutting tool shall be used for proper finished surface

after cutting. Manual cutting or breaking of the paver block is not permitted.

After laying of the paver block fine sand shall be spread over it and paver block shall be
compacted with mechanical compactor. Any settlement or undulation in the laid area shall be

repaired immediately.
5.0 Mode of Measurement and payment:

Measurement will be done in sg. M. of the actual area laid.
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COAL TAR EPOXY COATING

1

GENERAL
INTENT

This Section covers the Work of chemically resistant coating to the surfaces of the RCC

retaining wall.
APPLICATOR

Ensure that all Work is done by a competent applicator licensed and/or approved by the
chemically resistant coating material manufacturer. Submit the manufacturer's

certification of this approval.
GUARANTEE

Furnish a written guarantee covering the materials and workmanship for a period of 5
years from the date of acceptance of the Work, and be responsible for making good, at
your expense, any and all defects due to the failure of the coating materials or

workmanship.

Provide completely corrosion resistant work with no leakage through or around the
coating.

SUBMITTALS

Submit the proposed materials, schedule of applications and the manufacturer's
literature for the materials and the recommended methods of application.

Submit sketches showing standard and special details for the corrosion protection.

Submit the manufacturer's approval of the applicator.

Immediately prior to commencing Work in each Area, submit a letter of acceptance for

the wall surfaces to be coated, signed by the applicator's authorized representative.
Upon acceptance, submit a written guarantee.

PRODUCTS

Coating for Application on RCC Retaining wall surface

System Design — Epoxy Tar Based Coating

The coating shall be corrosion resistant coal tar epoxy coating with minimum of 100%
solids content. The dry film thickness shall not be less than 250 microns per coat and

should be applied in minimum two (2) coats. The cured film shall be tough and
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abrasion resistant.

The Contractor must follow the manufacturer's guidelines for the preparation of

surfaces, for mixing and application of coating.

3 EXECUTION

General

Deliver materials to job site in factory sealed containers with manufacturer's

identification on each package.

The Contractor shall store the materials to protect them from damage.

Surface Preparation and Inspection

Clean surfaces of deleterious material in accordance with the manufacturer’s

recommended practice.
Prepare surfaces to be coated in accordance with manufacturer's instructions.
Verify the surfaces are dry. (ASTM D4263)

Have the coating manufacturer's authorized agent inspect surfaces to be coated
and certify in writing to the Engineer-in-Charge that the surfaces are acceptable
for the application of the coating. Do not apply the coating until written

certification is received by the Engineer-in-Charge.

CONRETE REPAIRS

Chip out damaged concrete to sound concrete.
Repair rebar if damaged.

Clean concrete surfaces, dampen and hand place patching concrete in
accordance with the pipe manufacturer's recommended practice. Wet cure

immediately and as recommended by the manufacturer.

APPLICATION OF COATING

Conform to the coating manufacturer's instructions for application.

Schedule the Work to allow application to be performed in a manner that it

conforms to the Manufacturer’'s recommendations.

Apply coating only when atmospheric conditions are suitable and as

recommended by the Manufacturer.
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Protection of coating

. Protect the coating from damage.
. Allow to cure before further work or putting the coating into service.
Clean-up

Promptly, as the Work proceeds and upon completion, clean up and remove from the site,

rubbish and surplus material resulting from the Work of this Section.
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REINSTATEMENT OF PAVER BLOCKS

Reinstatement of paver blocks including carrying out necessary excavation, preparing
sub base with old material, rolling, watering, laying and fixing the paver block in line
level on 50 to 80 mm thick average bedding layer of coarse sand below paver block as
per required grading and specification. (New material), compacting the same, filling joint
etc complete as per drawing and as directed by engineer in charge. Laid paver block
shall be mechanically compacted. The work of the paving blocks shall be executed in
line and level by skilled mason of flooring work only. Paver blocks shall be compacted
and shall be re-laid if necessary.

The scope of work includes fixing of precast paver blocks including prepared base for it with
required excavation & compacting base at desire density with necessary sand for bedding
and jointing as directed by engineer in charge. All relevant provisions of IS 15658 shall
apply. The work shall be executed in perfect line and level as it was.

Sand bedding and Jointing:

Thickness of sand bedding layer shall range within 50 to 80mm. The sand bedding layer shall
be of uniform thickness. The lower layers shall be profiled to proper level and finish. The sand
used shall be free from plastic clay and shall be angular type. The sand shall not be degraded
type. Sand produced from lime stone shall not be allowed. The bedding sand shall consist of
clean well graded sand passing through 4.75 mm sieve and suitable for concrete. The bedding
should be from either a single source or blended to achieve the following grading.

In sieve size % passed
9.52 mm 100

4,75 mm 95-100
2.36 mm 80-100
1.18 mm 60-100
600 microns 25-60
300 microns 10-30
150 microns 5-15

75 microns 0-10

Use of Single-sized, gap graded sands or sands containing excessive amount of fines or
plastic fines is prohibited. The sand particles should preferably be sharp not rounded. The
sand used for bedding shall be free of any deleterious soluble salts or other contaminants
likely to cause efflorescence.

Joints between the blocks shall be filled by fine sand. Normally, the bottom 20 to 30mm of the
joint gets filled with bedding sand, whereas, the remaining space is filled with jointing sand by
brooming it from the top. The joints are normally 2 to 4 mm wide.

Sand used for joint filling shall pass a 2.36 mm (No.8) sieve and shall be free of soluble salts
or contaminants likely to cause efflorescence. The same shall comply with the following
grading limits.

In sieve size % passed

2.36 mm 100
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1.18 mm 90-100
600 microns 60-90
300 microns 30-60
150 microns 15-30
75 microns 10-20

The Contractor shall supply a sample of the jointing sand to be used in the contract prior to
delivering any such materials to site for incorporation into the works. Certificates of test results
issued by a recognized testing laboratory confirming that the samples conform to the
requirements of these specifications shall accompany the sample.

Placing and screeding of bedding sand

The bedding sand layer shall be from either a single source or blended to achieve the grading
and specification requirements as specified in Sand bedding and jointing.

The thickness of the sand bed after compaction shall be in the range of 50-80 mm, whereas, in
the loose form it can be 60 to 90 mm. Bedding sand shall not be used to fill up local
depressions on the surface of the base or sub base. The depressions if any shall be repaired
in advance before placing sand.

Sand to be used for spreading shall be uniformly in loose condition and shall have uniform
moisture content within the range of 6 to 8%. Requirement of sand for a day’s work shall be
prepared and stored in advance and covered with tarpaulin or polythene sheets to protect
against rain, sun and variation of moisture content.

Laying of interlocking Paver Blocks

Paver blocks shall be laid as it will match existing pattern of paver block throughout the
pavement.

Paver blocks shall be placed on the prepared sand bed after roughly screeding it to the
nominated laying pattern, care being taken to maintain the specified bond throughout the job.
The first row shall be located next to an edge restraint. Specially manufactured edge paving
blocks are permitted or edge blocks may be cut using a power saw, a mechanical or hydraulic
guillotine, bolster or other approved cutting machine.

Paver blocks shall be placed to achieve gaps nominally 2 to 3 mm wide between adjacent
paving joints. No joint shall be less 1.5 mm not more than 4 mm. Frequent use of string lines
shall be used to check alignment. In this regard the “laying face” shall be checked at least
every two meters as the face proceeds. Should the face become out of alignment, it must be
corrected prior to initial compaction and before further laying job is proceeded with.

In each row, all full blocks shall be laid first. Closure blocks shall be cut and fitted
subsequently. Such closer blocks shall consist of not less than 25% of full blocks.
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Except where it is necessary to correct any minor variations occurring in the laying bond, the
paver blocks shall not be hammered into position. Where adjustment of paver blocks
necessary care shall be taken to avoid premature compaction of the sand bedding.

Compaction

After the paver blocks are laid, they shall be compacted to achieve consolidation of the sand
bedding and brought to design levels and profiles by not less than Two (2) passes of a suitable
vibratory plate compactor.

The compactor shall be a high-frequency, low amplitude mechanical flat plate vibrator having
plate area sufficient to cover a minimum of twelve paving blocks. Prior to compaction all debris
shall be removed from the surface.

Compaction shall proceed as closely as possible following laying and prior to any traffic.
Compaction shall not, however, be attempted within one metre of the laying face. Compaction
shall continue until lipping has been eliminated between adjoining blocks. Joints shall then be
filled and recompacted as described under jointing.

All work further than one metre from the laying face shall be left fully compacted at the
completion of each day’s laying.

Any block that is structurally damaged prior to laying or during compaction shall be
immediately removed and replaced.

Sufficient plate compactors shall be maintained at the paving site for both bedding compaction
and joint filling.

Joint filling and final compaction

As soon as possible after compaction and in any case prior to the termination of work on that
day and prior to the acceptance of vehicular traffic, sand for joint filling shall be spread over
the pavement.

Sand used for joint filling shall conform to specification requirement under clause A-6.3.3.
Sand bedding and Jointing:

The jointing sand shall be broomed to fill the joints. Excess sand shall then be removed from
the pavement surface and the jointing sand shall be compacted with not less than one (1)
Pass by the plate vibrator and joints refilled with sand to full depth. This procedure shall be
repeated until all joints are completed filled with sand. No traffic shall be permitted to use the
pavement until all joints have been completely filled with sand and compacted.

Both the sand and paver block shall be dry when sand is spread and broomed into the joints to
prevent premature setting of sand.
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The difference in level (lipping) between adjacent blocks shall not exceed 3 mm with not more
than 1% in any 3 m x 3 mm area exceeding 2 mm. Pavement which is deformed beyond
above limits after final compaction shall be taken out and reconstructed to the satisfaction of
the Engineer.

Interlocking concrete paving block pavement including sand bedding and joint filling shall be
measured in square meter based on net plan areas for specified thickness and colour
combination.

The contract unit rate for Reinstatement of paver blocks shall be payment in full for carrying
out the required operations includes preparing of sub base(with existing available material) with
necessary excavation, rolling, watering , laying required sand layer(new material) ,fixing
available paver block including full compensation for all labour, materials, equipment
transporting, storing, laying, compacting, sand bedding, joint filling and incidentals to complete
the work as per specification, storage and all leads and lifts.

If new material required for sub base it shall be paid under respective item of Sub base.
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SUB SECTION 4.2, 4.3, 4.4
TECHNICAL SPECIFICATION
FOR

WATER SUPPLY WORKS, SEWERAGE WORKS AND STORM WATER DRAINAGE

WORKS
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Excavation for trenches including all safety provisions using site rails and staking
excavated stuff up to a lead of 90 mts. cleaning the site etc. complete for lifts and strata
as specified.

Refilling the pipeline trenches including ramming, watering, consolidating disposal of
surplus stuff as directed within a radius of 3 Km.

SECTION : D-1
D.11 SCOPE

D.1.1.1  This specification covers the general requirements of earth work in excavation for
pipe trench, form work etc. in different materials, filing in areas as shown in
drawing, filling back around foundations trenches, conveyance and disposal of
surplus spoils or stacking them properly as shown on the drawings and as directed
by engineer and all operations covered within the intent and purpose of this
specification.

D.1.2 APPLICABLE CODES

D.1.2.1  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.

1. IS 783 - Code of practice for laying of concrete pipes
2. IS 1200 - Method of measurement of building
3. IS 3764 - Safety code for excavation
4, IS 3385 - Code of practice for measurement of Civil
Engineering works
5. IS 2720 - Methods of test for soils
Part - | - Preparation of dry soil samples for various tests.
Part — I - Determination of water content.
Part — IV - Grain size analysis.
Part -V - Determination of liquid and plastic limit.
Part — VII - Determination of water content dry density relation
using light compensation.
Part — IX - Determination of dry density — moisture content
relation by constant weight of soil method.
Part — XIV - Determination of density index (relative density) of
cohesionless soils.
Part - XXVIII - Determination of dry density of soils in place, by the
sand replacement method.
Part - XXXIII - Determination of the density in place by ring and
water replacement method.
Part — XXXIV - Determination of density of soil in place rubber

baloon method.
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D.1.3

D.1.3.1

D.1.3.2

D.1.3.2.1

D.14

D.14.1

Part - XXXVIII - Compaction control test (Hilf Method)

DEFINITIONS

The following terms shall have the meanings hereby assigned to them

e Top Soil - means any surface material including turf , suitable for use in soiling
areas to be grassed or cultivated.

o Excavation — means excavation in open cut down to levels required as per
approved drawings or otherwise as being the general levels after completion of
excavation.

Drawings

Engineer will furnish drawings wherever, in his opinion, such drawings are required
to show areas to be excavated / filled grade level, sequence of priorities etc. The
contractor shall follow strictly such drawings.

GENERAL

Contractor shall furnish all tools, plants, instruments, qualified supervision,
personnel, labour, materials any temporary works, consumables, any everything
necessary, whether or not such items are specifically stated here for completion of
the job in accordance with specification requirements.

D.1.4.2 Contractor shall carry out the survey of the site before excavation and properly

D.1.4.3

establish line and levels for various works such as earthwork 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 Engineer based on ground profile. These shall be checked by
Engineer and thereafter proper recorded.

The excavation shall be done to correct lines and levels. This shall also include,

where required, proper shoring to maintain excavations and also furnishing, erecting
and maintaining or substantial barricades around excavated areas and warning
lamps at night for ensuring safety.

D.1.4.4 The rates quoted shall also include for dumping of excavated materials in regular

D.145

D.1451

heaps, bunds, rip rap with regular slopes as directed by Engineer, for any lead
levelling the same so as to provide natural drainage. Rock / soil excavated shall be
stacked properly as directed by Engineer. As a rule, all softer material shall be laid
along the center of heaps, the harder and more weather resisting materials forming
the casing on the sides and the top. Rock shall be stacked separately.

Carting and recarting of the excavated material

The rates quoted shall also includes the carting and staking properly or spreading
the excavated stuff upto any lead and recarting the same to the site for backfilling
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D.1.5

D.151

D.1.6

D.1.6.1

D.1.7

D.1.7.1

D.1.7.2

D.1.7.21

D.1.7.2.2

the trenches with the selected excavated materials as directed by Engineer in
charge.

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 Engineer.
Where earthfill is intended, the area shall be stripped of all loose/soft patches, top
soil containing objectionable matter / materials before fill commences.

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 Client and Contractor shall duly preserve the same to the
satisfaction of Owner and from time to time deliver the same to such person or
persons as Owner may from time to time authorize or appoint to receive the same.

CLASSIFICATION

All materials to be excavated shall be classified by Engineer, into one of the
following classes and shall be paid for at the rate tendered for that particular class
of material. No distinction shall be made whether the material is dry, moist or wet.
The decision of Engineer regarding the classification of the material shall be final
and binding on 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 solid containing kankar, sand, silt, moorum 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 bounders not longer than 1 meter in any one direction and not more
than 200 mm in any one of the other two directions.

Soft and Decomposed Rock

This shall include rock, bounders, slag, chalk, state, hard micaschist, laetrile 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 Contractor resorts to blasting for reasons
of his own, shall not qualify for classification under ‘hard rock’.
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D.1.7.2.3

D.1.8

D.1.8.1

D.1.8.2

D.1.8.3

D.1.8.4

This shall also include excavation in macadam and tarred road and pavements.
This shall also include rock boulders not longer than 1 meter 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.

Hard Rock

This shall include all rock occurring in large continues masses which cannot be
removed except by blasting for loosening it. Harder varieties of rock with or without
veins and secondary minerals which, in the opinion of Engineer require blasting
shall be considered as hard rock. Bounders of rock occurring in such sizes and not
classified under (a) and (b) above shall also be classified as hard rock. Concrete
work both reinforced and unreinforced to be dismantled will be measured under this
item, unless a separate provision is made in the Schedule of Quantities.

EXCAVATION

All excavation work shall be carried out by mechanical equipments unless, in the
opinion of Engineer, the work involved and time schedule permit manual work.

Excavation for permanent work shall be taken out of such widths, lengths, depths
and profiles as are shown on the drawings or such other lines and grades as may
be specified by 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 ever below the final level and extra excavation filled up a
directed by Engineer. The final excavation if so instructed by Engineer, should be
carried out just prior to laying the mud-mat.

Contractor may, for facility of work or similar other reasons, excavate, and also
backfill later, if so approved by Engineer, at his own cost outside the lines shown on
the drawings or directed by Engineer. Should any excavation be taken below the
specified elevations, 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 Contractor on this account.

All excavation shall be done to the minimum dimensions as required for safety and
working facility. Prior approval of Engineer shall be obtained by 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 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 soll
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
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modified stable slope. Removal of the slipped earth will not be paid for if the slips
are due to the negligence of Contractor.

D.1.8.5  Excavation shall be carried out with such tools, tackles and equipment as described
hereinbefore. Blasting or other methods may be resorted to in the case of hard
rock; however not without the specific permission of Engineer.

D.1.8.6  Engineer may also direct that in some extreme case, the rock may be excavated by
heating and sudden quenching for splitting the rock. Fire-wood shall be used for
burning and payment shall be made for such work as called for in the schedule of
guantities.

D.1.9 STRIPPING LOOSE ROCK

D.1.9.1  All loose boulders, semi detached rocks (along with earthy stuff which might move
therewith) not directly in the excavation but so close to the area to be excavated as
to be liable, in the opinion of Engineer, to fall or otherwise endanger the workmen,
equipment, or the work, etc. shall be stripped off and removed away from the area
of the excavation. The method used shall be such as not to shatter, or render
unstable or unsafe the portion which was originally sound and safe.

D.1.9.2  Any material not requiring removal as contemplated in the work, but which, in the
opinion of Engineer, is likely to become loose or unstable later, shall also be
promptly and satisfactorily removed as directed by Engineer. The cost of such
stripping will be paid for at the unit rates accepted for the class of materials in
guestion.

D.1.10 FILL, BACK FILLING AND SITE GRADING
D.1.10.1 General

D.1.10.1.1 All fill material will be subject to Engineer’s approval. If any material is rejected by
Engineer, contractor shall remove the same forthwith from the site at no extra cost
to the owner. Surplus fill material shall be deposited / disposed off as directed by
Engineer after the fill work is completed upto a distance of 5 Km.

D.1.10.1.2 No earthfill shall commence until surface water discharges and streams have been
properly intercepted or otherwise dealt with as directed by Engineer.

D.1.10.2 Material

D.1.10.2.1 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 bounders shall be broken into pieces not
larger than 150 mm size, mixed with properly graded fine material consisting of
murrum or earth fill up the voids and the mixture used for filling.
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D.1.10.3 If any selected fill material is required to be borrowed, Contractor shall make
arrangements for bringing such material from outside borrow pits. The material and
source shall be subject to prior approval of Engineer. The approved borrow pit area
shall be cleared of all bushed, 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 Engineer. Contractor shall
make necessary access to borrow areas and maintain the same, if such access
road does not exist, at his cost.

D.1.10.4 Filling in pits and trenches around foundations of structures, walls etc.

D.1.10.4.1 As soon as the work in foundations has been accepted and measured, the spaces
around the foundations, structures, pits, trenches etc. shall be cleaned of all debris,
and filled with earth in layers not exceeding 20 cm, each layer being watered,
rammed and properly consolidated, before the succeeding one is laid. Each layer
shall be consolidated to the satisfaction of Engineer. Earth shall be rammed with
approved mechanical compaction machines if instructed. Usually no manual
compaction shall be allowed unless Engineer is satisfied that in some cases manual
compaction by tampers cannot be avoided. The final backfill surface shall be
trimmed and levelled to proper profile as directed by Engineer or indicated on the
drawing.

D.1.10.5 Plinth filling

D.1.10.5.1 Plinth filling shall be carried out with approved material as described herein before
in layers not exceeding 20 cm, watered and compacted with mechanical
compaction machines. If required engineer may however permit manual
compaction by hand tampers in case he is satisfied that mechanical compaction is
not possible. When filling reaches the finished level, the surface shall be flooded
with water, unless otherwise directed for atleast 24 hours, allowed to dry and then
the surface again compacted as specified above settlements at a later stage. The
finished level of the filling shall be trimmed to the level / slope specified.

D.1.10.5.2 Where specified in the schedule of works, compaction of the plinth fill shall be
carried out by roller in case of compaction of granular materials such as stands and
gravel, vibratory rollers shall be used. A smaller weight roller may be used only if
permitted by Engineer. As rolling proceeds water sprinkling shall be done to assist
consolidation. Water shall not be sprinkled in case of sandy fill.

D.1.10.5.3 The thickness of each unconsolidated fill layer can in this case be upto a maximum
of 200 mm. Engineer will determine the thickness of the layers in which fill has to
be consolidated depending on the fill material and equipment used. Rolling shall
commence from the outer edge and progress towards the centre and continue until
compaction is to the satisfaction of Engineer, but in no case less than 10 passes of
the roller will be accepted for each layer. The compacted surface shall be properly
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shaped, trimmed and consolidated to an even and uniform gradient. All soft spots
shall be excavated and filled and consolidated. At some locations / areas if may not
be possible to use rollers because of space restrictions etc. Contractor shall then
be permitted to use pneumatic tampers, rammers etc. and he shall ensure proper
compaction.

D.1.10.6 Sand filling in plinth and other places

D.1.10.6.1 At places backfilling shall be carried out with local sand if directed by Engineer. The
sand used shall be clean, medium grained and free from impurities. The filled in
sand shall be kept flooded with water for 24 hours to ensure maximum
consolidation. Any temporary work required to contain sand under flooded
condition shall be to contractor's account. The surface of the consolidated sand
shall be dressed to required level or slope. Construction of floor or other structures
on sand fill shall not be started until Engineer has inspected and approved the fill.

D.1.10.7 Filling in Trenches

D.1.10.7.1 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 backfilling material shall be
properly consolidated by watering and ramming, taking due care that no damage is
caused to the pipes.

D.1.10.7.2 Where the trenches are excavated in soil, the filling from the bottom of the trench to
the level of the centreline 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 centreline of the pipe shall also be done with selected earth by hand compaction
or other approved means in layers not exceeding 20 cm.

D.1.10.7.3 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, moorum etc. The filling
up of the level of the centreline of the pipe shall be done by hand compaction in
layers not exceeding 20 cm. Also the filling above the centreline of the pipe shall be
done by hand compaction or approved means in layers not exceeding 20 cm. The
filling from a level 30 cm. Above the top of the trench shall be done by hand or other
approved mechanical methods with broken rock filling of size not exceeding 20 cm
mixed with fine material as available to fill up the voids.

D.1.10.7.4 Filling of the trenches shall be carried simultaneously on both sides of the pipe to
avoid unequal pressure on the pipe.

D.1.11 GENERAL SITE GRADING

D.1.11.1 Site grading shall be carried out as indicated in the drawings and as directed by
Engineer. Excavation shall be carried out as specified in the specification. Filling
and compaction shall be carried out as specified under Clause 10.0 and elsewhere
unless otherwise indicated below.
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D.1.11.2

D.1.11.3

D.1.11.4

D.1.11.5

D.1.11.6

D.1.11.7

D.1.11.8

D.1.12

D.1.12.1

If no compaction is called for, the fill may be deposited to the full height in one
operation and levelled. If the fill has to be compacted, it shall be placed in layers
not exceeding 200 mm and levelled uniformly and compacted as indicated in
Clause 10.0 before the next layer is deposited.

To ensure that the fill has been compacted as specified, field and laboratory tests
shall be carried out by Contractor at his cost.

Field compaction test shall be carried out at different stages of filling and also after
the entire height has been completed. This shall hold good for embankments as
well.

Contractor shall protect the earth fill from being washed away by rain or damaged in
any other way. Should any slip occur, Contractor shall remove the affected material
and make good the slip at his cost.

The fill shall be carried out to such dimensions and levels as indicated on the
drawings after the stipulated compaction. The fill will be considered as incomplete if
the desired compaction has not been obtained.

If specifically permitted by Engineer, compaction can be obtained by allowing
loaded trucks conveying fill or other material to ply over the fill area. Even if such a
method is permitted, it will be for contractor of demonstrate that the desired /
specified compaction has been obtained. In order that the fill may be reasonably
uniform throughout, the material should be dumped in place in approximately
uniform layers. Traffic over the fill shall then be so routed to compact the area
uniformly throughout.

If so specified, the rock as obtained from excavation may be used for filling and
levelling to indicate grades without further breaking. In such an event, filling layers
not exceeding 50 cms approximately. After rock filling the void in the rocks shall be
filled with finer materials such as earth, broken stone etc. and the area flooded so
that the finer materials fill up the voids. Care shall be taken to ensure that the finer
fill material does not get washed out. Over the layer so filled, a 100 mm thick mixed
layer of broken materials and earth shall be laid and consolidation carried out by a
12 tonne roller. No less than twelve passes of the roller shall be accepted before
subsequent similar operations are taken up.

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.
Contractor shall demonstrate adequately at his cost, by field and laboratory tests
that the specified density has been obtained.
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D.1.13

D.1.13.1

D.1.14

D.1.14.1

D.1.14.2

D.1.14.3

D.1.144

D.1.14.5

D.1.14.6

LEAD

Lead for deposition / disposal of excavated material, shall be as per directed by
Engineer in charge. For the purpose of measurement of lead, the area to be
excavated or filled or area on which excavated material is to be deposited /
disposed off shall be divided into suitable blocks and for each of the blocks, the
distance between centerlines shall be taken as the lead which shall be measured by
the shortest straight line route taken by Contractor. No extra compensation is
admissible on the grounds that the lead including that for borrowed material had to
be transported over marshy or ‘katcha’ land / route.

MEASUREMENT AND PAYMENT

Payment for Excavation shall be made on actual.

Unless otherwise specified, the unit rates quoted for excavation in different types of
material shall also account for any lead for disposal as directed.

Backfilling as per specifications the sides of foundations of columns, footings,
structures, walls, tanks, rafts, trenches etc. with excavated material will not be paid
for separately. It shall be clearly understood that the rate quoted for excavation
including backfilling shall include stacking of excavated material as directed,
excavation / packing of selected stacked material, conveying it to the place of final
backfill, compensation etc. as specified. As a rule material to be backfield shall
stacked temporarily as directed by the Engineer.

Payment for fill inside trenches, plinth of similar filling with selected excavated
material will be made for only compaction as specified / directed. Cost of all other
operations shall be deemed to have been covered in the rate quoted for excavation.
Payment for this work will be made based on measurement of trench dimensions
filled. The plinth ground levels shall be surveyed before hand for this purpose. If no
compaction is specified / desired such filling will not be separately paid for. In such
an event, the fill shall be levelled / finished to the profile as directed at no extra cost.

Backfilling with borrowed earth will be paid for at rates quoted. The quoted rate
shall include all operations such as clearing, excavation, lead and transport, fill,
compaction etc. as specified. Actual quantity of consolidated filling or actual
guantity or excavation in the borrow pits (less such top soil which has been
excavated and not used for filling) whichever is less shall be measured and paid for
in cubic meters. The lead, lift etc. shall be as indicated in the schedule of quantities.

Actual quantities of consolidated back filing shall be measured and paid in cubic
meters.

The rate for the item of excavation shall include the following unless and otherwise
mentioned.
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(a) Clearing of site

(b) Setting out work including all materials and labour.

(c) Providing and subsequently removing, shoring and strutting outing slopes etc.

(d) Excavation and removal and staking of all excavated stuff as directed.

(e) Necessary protection including labour materials equipment etc. to ensure
safety and protection against risk or accident.

() Providing facilities for inspection and damage to property if caused during
progress of work.

(9) Compensation for injury to life and damage to property if caused during
progress of work.

(h) Restoring of water supply connections, sewer connections,

telephone

lines, khalkuva soak pits Septic Tank etc. if damaged by contractor without
extra payment.

(i) Slope of 0.5H : 1V on either side

() Clearing the site on completion of works directed by the Engineer.
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D-2: TIMBER SHORING

D.21

D.2.1.1

D.2.2

D.2.2.1

D.2.2.2

D.2.2.3

D.2.2.4

D.2.25

SCOPE

This specification covers the general requirements of timber shoring for excavation
of trenches, pits, open excavations etc.

GENERAL

Close timbering shall be done by completely covering the sides of the trenches and
pits generally with short, upright members called ‘polling boards’. These shall be of
minimum 25 cm x 4 cm sections or as directed by Engineer. The boards shall
generally be placed in position vertically side by side without any gap on each side
of the excavation and shall be secured by horizontal walings of strong wood at
maximum 1.2 meters spacings, strutted with ballies or as directed by Engineer. The
length of the ballie struts shall depend on the width of the trench or pit. If the soil is
very soft and loose, the boards shall be placed horizontally against each side of the
excavation and supported by vertical walings, which in turn shall be suitably
strutted. The lowest boards supporting the sides shall be taken into the ground and
no portion of the vertical side of the trench or pit shall remain exposed, so as to
render the earth liable to slip out.

Timber shoring shall be ‘close’ or ‘open’ type, depending on the nature of soil and
the depth of pit or trench. The type of timbering shall be as approved by Engineer.
It shall be the responsibility of contractor to take all necessary steps to prevent the
sides of excavations, trenches, pits etc. from collapsing.

Timber shoring may be required to keep the sides of excavations vertical to ensure
safety of adjoining structures or to limit the slope of excavations, or due to space
restrictions or for other reasons. Such shoring shall be carried out, except in an
emergency, only under instructions from Engineer.

The withdrawal of the timber shall be done very carefully to prevent the collapse of
the pit or trench. It shall be started at one end and proceeded with systematically to
the other end. Concrete or masonry shall not be damaged during the removal of
the timber. No claim shall be entertained for any timber which cannot be withdrawn
and is lost or buried.

In the case of open timbering, the entire surface of the side of trench or pit is not
required to be covered. The vertical boards of minimum 25 cm x 4 cm sections
shall be spaced sufficiently apart to leave unsupported strips of maximum 50 cm
average width. The detailed arrangement, sizes of the timber and the spacing shall
be subject to the approval of engineer. In all other respects, specification for close
timbering shall apply to open timbering.
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D.2.2.6

D.2.3

D.23.1

In case of large pits and open excavations, where shoring is required for securing
safety of adjoining structures or for any other reasons and where the planking for
sides of excavations / pits cannot be strutted against, suitable inclined struts
supported on the excavated bed shall be provided. Load from such struts shall be
suitably distributed on the bed to ensure no yielding of the strut. If, however,
Engineer directs any timbering to be left-in, keeping in mind the type of construction
or any other factor, contract shall be paid for at the scheduled item rate for such left-
in timbering.

MEASUREMENT

The rate quoted by the contractor for excavation includes providing necessary
shoring and strutting hence no extra payment for shoring and strutting will be given.

D-3 : DEWATERING

D.3.1

D.311

D.3.2

D.3.21

D.3.2.2

D.3.2.3

SCOPE

This specification covers the general requirements of dewatering excavations in
general.

GENERAL

All excavations shall be kept free of water. Grading in the vicinity of excavations
shall be controlled to prevent surface water running into excavated areas.
Contractor shall remove by pumping or other means approved by Engineer any
water inclusive of rain water and subsoil water accumulated in excavation and keep
all excavations dewatered until the foundation work is completed and backfilled.
Sumps made for dewatering must be kept clear of the excavations / trenches
required for further work. Method of pumping shall be approved by Engineer but
any case, the pumping arrangement shall be such that there shall be no movement
of subsoil or blowing in due to differential head of water during pumping. Pumping
arrangements shall be adequate to ensure no delays in construction.

Contractor shall visit the site and carry out necessary tests to work out the cost.
Authority will not be responsible for subsoil survey or any data given in tender
document. Contractor is deemed to have inspected and examined the site and its
surroundings and to have satisfied himself to the nature of site before submitting his
tender.

When there is a continuous inflow of water and quantum of water to be handled is
considered in the opinion of Engineer, as large, well point system — single stage or
multistage, shall be adopted. Contractor shall submit to Engineer his scheme of
well point system including the stages, the spacing, number and diameter of well
points, heads etc. and the number, capacity and location of pumps of approval.
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D.3.3

MEASUREMENT

Unless otherwise specified, Dewatering is deemed to have been included in the unit
rates quoted by excavation. No extra payment will be made against dewatering and
excavation in wet soil condition.

CONCRETE WORKS

D.6.1

D.6.1.1

D.6.1.2

D.6.2

D.6.2.1

D.6.2.2

SCOPE

This Specification covers the general requirements 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; form work; requirements in
regard to the quality, storage, bending and fixing of reinforcement; grouting as well
as mode of measurement and payment for complete works.

It shall be very clearly understood that the specifications given herein are brief and
do not cover minute details. However, all work 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.

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.

Code for Materials

1. IS : 269 - Specification for 33 grade ordinary portland cement
2. IS : 455 - Specification for portland slag cement
3. IS : 1489 - Specification for portland pozzolana cement

(Part 1 and 2)
4, IS : 8112 - Specification for 43 grade ordinary portland cement.
5. IS : 12330 - Specification for sulphate resisting portland cement
6. IS : 383 - Specification for coarse and fine aggregates from

natural sources for concrete.

7. IS : 432 - Specification for mild steel and medium tensile steel
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(Part 1 and 2) bars and hard drawn steel wires for concrete

reinforcement.

8. IS: 1786 - Specification for high strength deformed steel bars
and wires for concrete reinforcement.

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

10. 1S:9103 - Specification for admixtures for concrete.

11. 1S :2645 - Specification for integral cement water proofing
compounds.

12. 1S :4990 - Specification for plywood for concrete shuttering
work.

13. 1S:12269 - Specification for 53 grade ordinary portland cement.

D.6.2.3  Code for Material Testing

1. 1S:4031 - Methods of physical tests for hydraulic cement.
(Parts 1 to 15)
2. 1S:4032 - Methods of chemical analysis of hydraulic cement.
3. 1S:650 - Specifications for standard sand for testing of
cement.
4. 1S:2430 - Methods for sampling of aggregates for concrete.
5. 1S:2386 - Methods of test for aggregates for concrete.
(Parts 1 to 8)
6. 1S:3025 - Methods of sampling and test (physical and
chemical) water used in industry.
7. 1S:6925 - Methods of test for determination of water soluble

chlorides in concrete admixtures.
D.6.2.4  Code for Materials Storage

1. 1S:4082 - Recommendations on stacking and storing of
construction materials at site.

D.6.2.5 Code for Concrete Mix Design

1. 1S:10262 - Recommended guidelines for concrete mix design.
2. SP:23 - Handbook on Concrete Mixes.
(S&T)

D.6.2.6  Code for Concrete Testing

1. 1S:1199 - Method of sampling and analysis of concrete.
2. 1S:516 - Method of test for strength of concrete
3. 1S:9013 - Method of making, curing and determining

compressive strength of accelerated cured concrete
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4. 1S:8142
5. 1S5:9284
6. 1S:2770

D.6.2.7 Code for Equipment

1. IS
2. IS
3. IS
4. IS
5. IS
6. IS
7 IS
8. IS:
9. IS:
10. IS:
11. IS
12. IS
13. IS
14. IS

D.6.2.8 Codes of Practice

1. IS : 456

2. IS : 457

3. IS : 3370

(Parts 1 to 4)

4, IS : 3935
5 IS : 2204
6 IS : 2210
7 IS : 2502
8 IS : 5525
9 IS : 2751
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1791
. 2438
: 4925
: 5892
17242
: 2505

: 2506

2514
3366
4656
11993

7251
2722

2750

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.

Specification for concrete batching and mixing plant.
Specification for concrete transit mixer and agitator.
Specification for concrete spreaders.

General Requirements for concrete

vibrators : Immersion type.

General Requirements for screed board concrete
vibrators.

Specification for concrete vibrating tables.
Specification for pan vibrators.

Specification for form vibrators for concrete.

Code of practice for use of screed board concrete
vibrators.

Specification for concrete finishers.

Specification for portable swing weigh batchers for
concrete (single and double bucket type).

Specification for steel scaffoldings.

Code of practice for plain and reinforced concrete.
Code of practice for general construction of plain and
reinforced concrete for dams and other massive
structures.

Code of practice for concrete structures for storage of
liquids.

Code of practice for composite construction.

Code of practice for construction of reinforced concrete
shell roof.

Criteria for the design of reinforced concrete shell
structures and folded plates.

Code of practice for bending and fixing of bars for
concrete reinforcement.

Recommendation for detailing of reinforcement in
reinforced concrete works.

Code of practice for welding of mild steel plain and

Page | 164




22" Sabarmati River Front Development Corporation Limited @

deformed bars wused for reinforced concrete

construction.
10. 1S :9417 - Specification for welding cold worked bars for
reinforced concrete construction.
11. IS : 3558 - Code of practice for use of immersion vibrators for
consolidating concrete.
12. 1S :3414 - Code of practice for design and installation of joints in
buildings.
13. 1S :4326 - Code of practice for earthquake resistant design and
construction of building.
14. 1S :4014 - Code of practice for steel tubular scaffolding.
(Part 1 and
2)
15. 1S:2571 - Code of practice for laying in-situ cement concrete
flooring.
16. 1S:7861 - Code of practice for extreme weather concreting.
(Part—1) - Recommended practice for hot weather concreting.
(Part—2) - Recommended practice for cold weather concreting.

D.6.2.9 Code for Construction safety

1. IS : 3696 - Safety code for scaffolds and ladders.
(Parts | and III)
2. IS : 7969 - Safety code for handling and storage of building
materials.
3. IS : 8989 - Safety code for erection of concrete framed
structures.

D.6.2.10 Code for Measurement

1. IS : 1200 - Method of measurement of building and engineering
(Part 1 to 28) works.
2. IS : 3385 - Code of practice for measurement of Civil

Engineering works.
D.6.3 GENERAL

D.6.3.1  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 doe not conform to this specification shall be rejected.

D.6.3.2  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
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be subjected. Materials complying with codes / standards shall generally 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.

D.6.4 MATERIALS
D.6.4.1 Cement

D.6.4.1.1 Unless otherwise specified or called for by the Engineer, cement shall be Ordinary
Portland cement (latest edition) for entire work.

D.6.4.1.2 Where Portland pozzolana or slag cement are used, it shall be ensured that
consistency of quality is maintained, there will be no adverse interactions between
the materials and the finish specified is not marred.

D.6.4.1.3 Only one type of cement shall be used in any one mix. The source of supply, type
or brand of cement within the same structure or portion thereof shall not be changed
without approval from Engineer.

D.6.4.1.4 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.

D.6.4.2 Aggregates (General)
D.6.4.2.1 General

D.6.4.2.1.1“Aggregate” in general designates both find and coarse inert materials used in the
manufacture of concrete (vide BIS 456 & BIS 383) and conforming to tests as per
BIS 2386 (Part | to VI).

D.6.4.2.1.2“Coarse Aggregate” is aggregate most of which is retained when passed through on
4.75 mm BIS sieve.

D.6.4.2.1.3All fine and coarse aggregates proposed for use in the works shall be subject to the
Engineer-in-Charge’s approval and after specific materials have been accepted, the
source of supply of such materials shall not be changed without prior approval of
the Engineer-in-charge.

D.6.4.2.1.4Aggregates shall consist of natural sand, stone (crushed or uncrushed) and gravel
from a source known to produce satisfactory aggregate for concrete and shall be
chemically inert, non-flaky, strong, hard, durable against weathering, or limited
porosity and free from deleterious materials that may cause corrosion of the
reinforcement or may impair the strength and or durability of concrete. The grading
of aggregates shall be such as to produce a dense concrete of specified strength
and consistency that will work readily into position without segregation and shall be
based on the “mix design” and preliminary tests on concrete specified later. The
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D.6.4.2.2

aggregates shall be brought from the source as mentioned in Volume-I Clause
C.1.39.

Sampling and testing

D.6.4.2.2.1Samples of the aggregates for mixed design and determination of suitability shall be

D.6.4.2.3

taken under the supervision of the Engineer-in-charge and delivered to the
laboratory, well in advance of the scheduled placing of concrete. Records of tests,
which have been made on proposed aggregates and on concrete made from this
source of aggregates shall be furnished to Engineer-in-charge in advance of the
work, for use in determining aggregate suitability. The costs of all such tests,
sampling etc. shall be borne by the contractor.

Storage of aggregates

D.6.4.2.3.1All coarse and fine aggregates shall be stacked separately in stock piles in the

D.6.4.2.4

material yard near the work site in bins properly constructed to avoid inter mixing of
different aggregates. Contamination with foreign material and earth during storage
and while heaping the materials shall be avoided. The aggregates must be of
specified quality not only at the time of receiving at site but more so at the time of
loading into mixer. Rakers shall be piled in layers not exceeding 1.20 m in height to
prevent coning or segregation. Each layer shall cover the entire area of stock pile
before succeeding layers are started. Aggregates that have become segregated
shall be rejected.

Specific Gravity

D.6.4.2.4.1Aggregates having a specific gravity below 2.4 (saturated surface dry basis) shall

D.6.4.3

D.6.4.3.1

D.6.4.3.2

D.6.4.3.3

not be used.

Fine Aggregate

Fine aggregate shall consist of natural or crushed sand conforming to IS 383
conforming to tests as per IS 2386 part | to IV. The sand shall be clean, sharp,
hard, strong and durable and shall be free from dust, vegetable substances,
adherent coating, clay, alkali, organic matter, mica, salt or other deleterious
substances, which can be injurious to the setting qualities / strength/ durability of
concrete.

Screening and Washing : Sand shall be prepared for use by such screening or
washing, or both, as necessary, to remove all objectionable foreign matter while
separating the sand grains to the required size fraction.

Foreign Material limitations : The percentage deleterious substances in sand
delivered to the mixer shall not exceeding the following :

Sr. Foreign Material Percentage by weight

No. Uncrushe | Crushed
d

1 Material finer than 75 micron IS sieve 3.0 15.0
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2 Shale 1.0 --
3 Coal and Lignite 1.0 1.0
4 Clay Lumps 1.0 1.0

D.6.4.3.4 Gradation : Unless otherwise directed or approved by the Engineer-in-charge, the
grading of sand shall be within the limits indicated hereunder.

IS : Sieve Grading Grading Grading Grading
Designation Zone-| Zone-ll Zone-lll Zone-1V
10 mm 100 100 100 100
4.75 mm 99 - 100 90 - 100 90 - 100 95 -100
2.36 mm 60 — 95 75 -100 85 -100 95 - 100
1.18 mm 30-70 55-90 75 -100 90 - 100
600 microns 15-34 35-59 60 — 79 80 - 100
300 microns 5-20 8-30 12 -40 15-50
150 microns 0-10 0-10 0-10 0-15

D.6.4.3.4.1Where the grading falls outside the limits of any particular grading zone of sieves,

D.6.4.3.5

D.6.4.4

D.6.4.4.1

D.6.4.4.2

D.6.4.4.3

other than 600 microns IS sieve, by total amount not exceeding 5%, it shall be
regarded as falling within that grading zone. This tolerance shall not be applied to
percentage passing the 600 micron IS sieve or to percentage passing any other
sieve on the coarser limit of grading zone | or the finer limit of grading zone IV. Fine
aggregates conforming to grading zone IV shall not be used. Mix designs and
preliminary tests shall show its suitability for producing concrete of specified
strength and workability.

Fineness Modulus

The sand shall have a fineness modulus of not less than 2.2 or more than 4.2. The
fineness modulus is determined by adding the cumulative percentages retained on
the following IS sieve sizes (4.75 mm, 2.35 mm, 1.18 mm, 600 microns and 150
microns) and dividing the sum by 100.

Coarse Aggregate

Coarse aggregate for concrete, except as noted above, shall conform to IS 383 and
IS 2386. This shall consist of crushed stone and shall be clean and free from
elongated, flaky or laminated pieces, adhering coatings, clay lumps, coal residue,
clinkers, slag, alkali, mica, organic matter or other deleterious matter.

Screening and Washing : Crushed rock shall be screened and or washed for the
removal of dirt or dust coating, if so requested by the Engineer-in-charge.

Grading

D.6.4.4.3.1Coarse aggregate shall be either in single size or graded, in both cases the grading
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IS Percentage passing for single sized Percentage passing for graded
Sieve aggregate of normal size aggregate of normal size
Size 40 20 16 12.5 10 40 20 16 125
(mm) | mm mm mm mm mm mm mm mm mm

63 100 -- - -- - - - - -

40 85— 100 - -- - 95— 100 - -

100 100
20 0-20 85— 100 - - 30-70 | 95— 100 100
100 100
16 - - 85— 100 - - - 90- -
100 100
12.5 - - - 85— 100 - - -- 90-
100 100
10 0-5 | 0-20 | 0-30 | 0-45 85— | 10-35 | 25-55 | 30-70 | 40-85
100
4.75 - 0-5 0-5 0-10 | 0-20 0-5 0-10 | 0-10 | 0-10
2.36 - - - - 0-5 -- - -- -

D.6.4.4.3.2The pieces shall be angular in shape and shall have granular or crystalline surfaces.
Friable, flaky and laminated pieces, mica and shale, if present, shall be only within
tolerance limits which will not affect adversely the strength and or durability or
concrete. The maximum size of coarse aggregate shall be 40 mm for M7.5 and
M10 and 20 mm for M15 to M20 concrete, or as directed by the Engineer-in-charge
or specified otherwise. The maximum size of coarse aggregate shall be the
maximum size specified above but in no case greater than %" of the minimum
thickness of the member, provided that the concrete can be placed without difficulty
so as to surround all reinforcement thoroughly and fill the corners of the form. For
plain concrete the maximum size of aggregate shall be of 40 mm. for heavily
reinforced concrete members, the nominal maximum size of the aggregate shall be
5 mm less than the minimum clear distance between the reinforcing main bars or 5
mm less than the minimum cover reinforcement whichever is smaller.

D.6.4.4.4 Foreign material limitations

D.6.4.4.4.1The percentage of deleterious materials in the aggregate delivered to the mixer
shall not exceed the following :
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D.6.4.5

D.6.4.5.1

D.6.4.6

D.6.4.6.1

D.6.4.6.2

D.6.4.6.3

D.6.4.7

D.6.4.7.1

D.6.4.7.2

D.6.4.7.3

Sr. Foreign Material Percentage by weight
No. Uncrushe Crushed
d
1 Material finer than 75 micron 3.0 3.0
IS sieve

2 Coal and lignite 1.0 1.0

3 Clay lumps 1.0 1.0

4 Soft fragments 3.0 --

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.

Reinforcement

Reinforcement bars shall conform to IS : 432, IS : 226 or IS : 1786 and the welded
wire fabric to IS : 1566 as shown or specified on the drawings. Only T.M.T. bars as
for specification will be followed.

All reinforcement shall be clean, free from pitting, oil, grease, paint, loose mill
scales, rust, dirty dust or any other substance that will destroy or reduce bond.

If permitted by Engineer, welding of reinforcement shall be done in accordance with
IS ; 2751 or IS : 9417 as applicable.

Admixtures

Plasticizer, water-reducing add mixture and concrete water proofer shall conform to
IS : 9103 and integral water proofing admixtures to IS : 2645. Dosage of plasticizer
used in concrete work shall be 300 ml / 50 kg of cement. Manufacturer must
comply ISO-9002 specifications.

Admixtures may be used in concrete as per manufacturer’s instructions only with
the approval of Engineer based upon evidence that with the passage of time neither
the compressive strength nor its durability is reduced. An admixture’s suitably and
effectiveness shall be verified by trial mixes with the other material used in the
works. If two or more admixtures are to be used simultaneously in the same
concrete mix, their interaction shall be checked and trial mixes done to ensure their
compatibility. There should also be no increase in risk of corrosion of the
reinforcement or other embedments.

Calcium chloride shall not be used for accelerating set of the cement for any
concrete containing reinforcement or embedded steel parts. When calcium chloride
is permitted such as in mass concrete works, it shall be dissolved in water and
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D.6.4.8

D.6.4.8.1

D.6.5

D.6.5.1

D.6.5.2

D.6.5.3

D.6.5.4

D.6.5.5

D.6.6

D.6.6.1

D.6.6.2

added to the mixing water by an amount not exceeding 1.5 percent of the weight of
the cement in each batch of concrete. The designed concrete mix shall be
corrected accordingly.

Wastage

No wastage allowance for cement and steel shall be considered and paid for.

SAMPLES AND TESTS

All materials used for the works shall be tested before use.

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 Client. However, where
material is supplied by Client, all testing charges shall be borne by Client; but
transportation of material samples to the laboratory shall have to be done by
Contractor at no extra cost.

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

Water to be used shall be tested to comply with requirement 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
and approved laboratory at no extra cost.

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
guantity of cement even if cement is supplied by Client. Cost of such rejected
cement, where cement is supplied by Client, shall be recovered at issue rate or
open market rate which ever 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 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 or receipt.
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D.6.6.3

D.6.6.4

D.6.6.5

D.6.7

D.6.7.1

D.6.7.2

Each size of coarse and fine aggregates shall be stacked separately and shall be
protected from 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 to
prevent contamination.

The reinforcement shall be stacked on top of timber sleepers to avoid contract with
ground / water. Each type and size shall be stacked separately.

CONCRETE
General

Concrete grade shall be as designated on drawings. In concrete grade M15, M20,
M25 etc. the number represents the specified characteristic compressive strength of
150 mm cube at 28 days, expressed in N/sq.mm as per IS : 456. Concrete in the
works shall be “Design Mix Concrete” or “Normal Mix Concrete”. All concrete
works of grade M5, M7.5 and M10 shall be Nominal whereas all other grades,
M15 and above, shall be Desigh Mix Concrete.

Design Mix Concrete

D.6.7.2.1 Mix Design and Testing

D.6.7.2.1.1For Design Mix Concrete, the mix shall be designed according to IS : 10262 and

SP: 23 to provide the grade of concrete having the required workability and
characteristics 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 and
should result in dense and durable concrete and also capable of giving the finish as
specified. For water retaining structures, the mix shall also result in water-tight
concrete. The Contractor shall exercise great care while designing the concrete mix
and executing the works to achieve the desired result.

D.6.7.2.1.2Unless otherwise specifically mentioned, the minimum cement content for Design

Mix Concrete shall be as given below.

Grade of Concrete Minimum Cement Content in
Kg/Cu.m of concrete
M15 260
M20 315
M25 365
M30 375
M35 400

The minimum cement content stipulated above shall be adopted irrespective of
whether the Contractor achieves the desired strength with less quantity of cement.
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The Contractor's quoted rates for concrete shall provide for the above eventually
and nothing extra shall become payable to the Contractor in 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.

D.6.7.2.1.3It shall be Contractor’s sole responsibility to carry out the mix designs at his own
cost. He shall furnish to Engineer 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

IS : 456.
Grade of Concrete Minimum Specified
Compressive compressive strength
Strength (N/Sq.mm at 28 days)
(N/Sq.mm at 7 days)

M 15 10.0 15.0

M 20 13.5 20.0

M 25 17.0 25.0

M 30 20.0 30.0

M 35 23.5 35.0

M 40 27.0 40.0

D.6.7.2.1.4A range of slumps, which shall generally be used for various types of construction
unless otherwise instructed by the Engineer is given below :

Structure / Member Slump in millimeters
Maximum Minimum

Reinforced foundation walls and footings 75 25
Plain footings, caissons and substructure walls 75 25
T.G. and massive compressor foundations 50 25
Slabs, beams and reinforced walls 100 25
Pumps and miscellaneous equipment 75 25
foundations

Building columns 100 25
Pavements 50 25
Heavy mass construction 50 25

D.6.7.2.2 Batching and Mixing of Concrete

D.6.7.2.2.1Proportions of aggregates and cement, as decided by the 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 one

percent of the desired value.
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D.6.7.2.2.2Amount 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
shall be maintained. Each time the work stops, the mixer shall be cleaned out, and
while recommencing, the first batch shall have 10% additional cement to allow for
sticking in the drum.

D.6.7.2.2.3Arrangement should be made by Contractor to have the cubes tested in an
approved laboratory or in field at his own expense, 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.

D.6.7.3 Nominal Mix Concrete
D.6.7.3.1 Mix Design and Testing

D.6.7.3.1.1Mix 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 by adopted as per Table 3 of IS : 456.
However it will be Contractor’s sole responsibility to adopt appropriate nominal mix
proportions to yield the specified strength.

D.6.7.3.2 Batching and Mixing Concrete

D.6.7.3.2.1Based on the adopted nominal mixes, aggregates and cement shall be measured
by weight.

D.6.8 FORM WORK

D.6.8.1 Form work 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.

D.6.8.2  The design and engineering of the formwork as well as its construction shall be the
responsibility of Contractor. However, if so desired by Engineer the drawings and
calculations for the design of the formwork shall be submitted to Engineer for
approval.

D.6.8.3  Formwork shall be designed to fulfill 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.

b) Made of suitable materials.

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

the specified tolerance limits.
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d) 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.

e) Capable of easily striking without shock, disturbance or damage to the
concrete.

f) Soffit forms capable of imparting a camber if required.

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

h) 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.

D.6.8.4  The formwork may be of timber, plywood, steel, plastic or concrete depending upon
the type of finish specified. Sliding forms and slip for may be used with the approval
of Engineer. Timber for formwork shall be well seasoned, free from sap, shakes,
loose knots, work holes, warps and other surface defects. Joints between formwork
and formwork and between formwork and structures shall be sufficiently tight to
prevent loss of slurry from concrete, using seals if necessary.

D.6.8.5 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.

D.6.8.6  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. The Contractor shall equip himself with enough
shuttering to allow for wastage so as to complete the job in time.

D.6.8.7 Permanent formwork shall be checked for its durability and capability with adjoining
concrete before it is used in the structure. It shall be properly anchored to the
concrete.

D.6.8.8  Wire ties passing through beams, columns and walls shall not be allowed. In their
placed bolts passing through sleeves shall 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 or moisture.

D.6.8.9  For liquid retaining structures sleeves shall not be provided for through bolts or 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.
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D.6.8.10

D.6.8.11

D.6.8.12

D.6.8.13

D.6.8.14

D.6.8.15

D.6.8.16

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
excavations shall be slightly larger, as directed by Engineer, than that required as
per drawing to compensate for irregularities in excavation.

The Contractor shall provide adequate props 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 limit the drop of concrete to 1.0 m or as directed by Engineer. The
Contractor shall temporarily and securely fix items to be cast in (embedments /
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
repositioned and strengthened. Placed concrete affected by faulty form work, shall
be entirely removed and formwork corrected prior to placement of new concrete at
the cost of the Contractor.

The striking time for formwork shall be determined based on following requirements

a) 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;

f) Ambient temperature; and

9) 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 time period given in IS : 456, unless directed
otherwise by Engineer. For portland pozzolona / 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 resist
surface damage and any stressed arising during the construction period.
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D.6.9

D.6.9.1

D.6.9.2

D.6.9.3

D.6.9.4

D.6.9.5

D.6.9.6

D.6.10

D.6.10.1

D.6.10.2

D.6.11

D.6.11.1

D.6.11.2

Reinforcement Workmanship

Reinforcing bars supplied bent or in coils shall be straightened cold without damage
at no extra cost. No bending shall be done when ambient temperature is below 5
Deg. C. Local warming may be permitted if steel is kept below 100 Deg. C.
All bars shall be accurately bent gradually and according to the sizes and shapes
shown on the drawings / schedules or as directed by Engineer.

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 in place reinforcement shall be
approved by Engineer prior to concrete placement. Spacers shall be of such
materials and designs 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 wire. 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 subject
to Engineer’s approval.

TOLERANCES

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

Tolerances specified for horizontal or vertical building lines or footings shall not be
construed to permit encroachment beyond the legal boundaries.

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. The Contractor shall maintain separate Pour Card for each pour
as per the format enclosed and shall produce before commencement of
concreting to Engineer-in-charge.
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D.6.12

D.6.12.1

D.6.12.2

D.6.12.3

D.6.12.4

D.6.12.5

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. The
Contractor shall provide suitable drops and ‘Elephant Trunks’. Concrete shall not
be dropped from a height of more than 1.0 m as stipulated in clause D.6.8.13.
Concrete shall not be placed in flowing water. Under water, concrete shall be
placed in position by tremies 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 :

a) Continuously between construction joints and predetermined abutments.
b) Without disturbance to forms or reinforcement.
c) 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.

d) Without dropping in a manner that could cause segregation or shock.

e) In deep pours only when the concrete and formwork designed for this
purpose and by using suitable chutes or pipes.

f) 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 lining 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.

i) Ensure that there is no damage or displacement to sheet membranes.

)] Record the time and location of placing structural concrete.

Concrete shall normally be compacted in its final position within thirty minutes 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
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
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D.6.12.6

D.6.12.7

D.6.13

D.6.13.1

D.6.14

D.6.14.1

D.6.14.2

D.6.14.3

contact with reinforcement, formwork and finished surfaces after start of initial set.
Over vibration shall be avoided.

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 concrete mix shall be specially designed to suit pumping. Care shall
be taken to avoid stoppages in work once pumping has started.

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.

MASS CONCRETE WORKS

Sequence of pouring for mass concrete works shall be as approved by Engineer.
The Contractor shall exercise great care to prevent shrinkage cracks and shall
monitor the temperature of the placed concrete if directed.

CURING

Curing and protection shall start immediately after the compaction of the concrete to
protect it from :

(a) 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 of frost;

(f) 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
continuos sprays or ponded water or continuously saturated coverings of sacking,
canvas, hessain 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.
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D.6.14.4

D.6.14.5

D.6.15

D.6.15.1

D.6.15.2

D.6.15.3

D.6.15.4

D.6.16

D.6.16.1

D.6.16.2

D.6.17

D.6.17.1

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.

CONSTRUCTION JOINTS AND KEYS

Construction joints will be as shown on the drawing or as approved by Engineer.
Concrete shall be placed without interruption until completion of work between
construction joints. If stopping of concreting becomes unavoidable anywhere, a
properly formed construction joint shall be made with the approved 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
stone shall be thoroughly removed by wire brushing / hacking and 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 layers, 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.

FOUNDATION BEDDING

All earth surfaces upon which or against which concrete is to be placed, shall be
well compacted and free from standing water, mud or debris. Soft or spongy area
shall be cleaned out and back filled with either soil cement mixture, lean concrete or
clean sand compacted as directed by Engineer. The surfaces of absorptive soils
shall be moistened.

Concrete shall not be deposited on large sloping rock surfaces. The rock shall be
cut to form rough steps or benches by picking, barring or wedging. The rock
surface shall be kept wet for 2 to 4 hours before concreting.

FINISHES

General

D.6.17.1.1 The formwork for concrete works shall be such as to give the finish as specified.

The Contractors shall make good as directed any unavoidable defects consistent
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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.

D.6.17.2 Surface finish Type F1

D.6.17.2.1 This type of finish shall be for non-exposed concrete surface against which back fill
or concrete is to be placed. 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 could interfere with proper and effective application or
waterproofing material specified for use.

D.6.17.3 Surface finish Type F2

D.6.17.3.1 This type of finish shall be for all concrete work which will be exposed to view upon
completion of the job. 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.

D.6.17.4 Surface finish Type F3

D.6.17.4.1 This type of finish shall be for concrete work which will be exposed to view but to
give an appearance of smooth, dense, well-compacted concrete with no shutter
marks, stain free and with no discoloration, blemishes, arrises, 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 Contractor.

D.6.17.5 Integral cement finish on concrete floor

D.6.17.5.1 In all cases where integral cement finish on a concrete floor has been specified, the
top layer of concrete shall be screened off to proper level and tamped with tamper
having conical projections so that the aggregate shall be forced below the surface.
The surface shall be finished with a wooden float and a trowel with pressure. The
finish shall be continued till the concrete reaches its initial set. No cement or
cement mortar finish shall be provided on the surface. Where specified, a floor
hardener as approved by the Engineer shall be supplied and used as recommended
by the manufacturer.

D.6.18 REPAIR AND REPLACEMENT OF UNSATISFACTORY CONCRETE

D.6.18.1 Immediately after the shuttering is removed, all the defective areas such as honey-
combed surfaces, rough patches, holes left by form bolts etc. shall be brought to the
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D.6.18.2

D.6.18.3

D.6.18.4

D.6.18.5

D.6.19

D.6.19.1

D.6.20

D.6.20.1

D.6.20.2

D.6.20.3

D.6.21

D.6.21.1

D.6.21.2

notice of Engineer who may permit patching of the defective areas or reject the
concrete work.

All through holes for shuttering shall be filled for full depth and neatly plugged flush
with surface.

Rejected concrete shall be removed and replaced by Contractor at no additional
cost to Client.

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 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.

VACUUM DEWATERING OF SLABS

Where specified floor slabs, either on grade or suspended, shall be finished by
vacuum dewatering including all operations such as poker vibration, surface
vibration, vacuum processing, floating and trowelling as per equipment
manufacturers recommendation. The equipment to be used shall be subject to
Engineer’s approval.

HOT WEATHER REQUIREMENTS

Concreting during hot weathers shall be carried out as per IS : 7861 (Part — 1)

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

Where directed by Engineer, Contractor shall spray non-wax based curing
compound of unformed concrete surfaces at no extra costs.

COLD WEATHER REQUIREMENTS
Concreting during cold weather shall be carried out as per IS : 7861 (Part-11).

The ambient temperature during placement and upto final set shall not fall below 5
Deg. C. Approved antifreeze / accelerating additives shall be used where directed.
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D.6.21.3

D.6.22

D.6.22.1

D.6.22.2

D.6.22.3

D.6.22.4

D.6.22.5

D.6.23

D.6.23.1

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.

LIQUID RETAINING STRUCTURES

The Contractor shall take special care of concrete for liquid retaining structures,
underground structures and those others specifically called for to guarantee the
finish and water tightness.

The minimum level of surface finish for liquid retaining structures shall be type F2.
All such structures shall be hydro-tested.

The Contractor shall include in his price of hydro-testing of structure, all
arrangements for testing such as temporary bulk heads, pressure gauges, pumps,
pipelines 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 methods as may be approved by the Engineer. All such rectification of the
Client / Engineer at no extra cost to the Client.

TESTING CONCRETE STRUCTURES FOR LEAKAGE

Hydro-static test for water tightness shall be done at full storage by Engineer, as
described below :

D.6.23.1.1 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.

D.6.23.1.2 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 hrs. over a period of seven days. Backfilling shall be
withheld till the tanks are tested. The total drop in surface level over a period for
seven day shall be taken as an indication of the water tightness of the structure.
The Engineer shall decide on the actual permissible nature of this drop in the

Signature of Bidder Page | 183




Sabarmati River Front Development Corporation Limited “

surface level, taking into account weather 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.

D.6.23.1.3 Each compartment / segment of the structure shall be tested individually and then

D.6.23.2

D.6.24

D.6.24.1

D.6.24.2

D.6.24.3

D.6.24.4

D.6.25

D.6.25.1

all together.

For structures such as pipes, tunnels etc. the hydro-static 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.

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.
Client shall pay only for the testing of material supplied by the Client, 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 Client.

In the even of any work being suspected of faulty material or workmanship requiring
its removal or if the works cubes do not give the stipulated strengths, 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, etc. All these tests shall be
carried out by Contractor at no extra cost to the Client. Alternatively 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 be deemed to provide for all tests
mentioned above.
GROUTING

Grout shall be provided as specified on the drawings. The proportion of standard
Grout shall be such as to produce a flowable mixture consistent with minimum water
content and shrinkage. Surface to be grouted shall be thoroughly roughened and
cleaned. All structural steel elements to be grouted, shall be cleaned of oil, grease,
dirt etc. The use of hot, strong caustic solution for this purpose will be permitted.
Prior to grouting, the hardened concrete shall be saturated with water and just
before grouting water in all pockets shall be removed. Grouting once started shall
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be done quickly and continuously. Variation in grout mixes and procedures shall be
permitted if approved by ENGINEER. The grout proportions shall be limited as

D.6.25.2

follows :
Use Grout Thickness Mix Proportions W/C Ratio
(max.)

a) | Fluid mix Under 25 mm One part Portland 0.44
cement to one part
sand.

b) | General mix | 25 mm and over but | One part Portland 0.53

less than 50 mm cement to 2 part sand.

c) | Stiff mix 50 mm and over One part Portland 0.53

cement to 3 part sand.

Non Shrink Grout

D.6.25.2.1 Non-shrink grout where called for in the Schedule of Quantities or specified on the

D.6.26

D.6.26.1

D.6.27

D.6.27.1

D.6.28

D.6.28.1

Signature of Bidder

drawings shall be provided in strict accordance with the manufacturer’s instructions/
specifications on the drawings.

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 and shall be replaced by Contractor immediately at no
extra cost to Client.

CLEAN-UP

Upon the completion of concrete work, all forms, equipment, constructiontools,
protective coverings and any debris, scraps of wood etc. resulting from the work
shall be removed and the premises left clean.

ACCEPTANCE CRITERIA

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

a) Properties of constituent materials;
b) Characteristic compressive strength;
C) Specified mix proportions;

d) Minimum cement content;

e) Maximum free-water / cement ratio;
f) Workability;

g) Temperature of fresh concrete;
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D.6.28.2

D.6.28.3

D.6.29

D.6.29.1

D.6.29.2

h) Density of fully compacted concrete;
)] Cover to embedded steel;
1) Curing;
k) Tolerances in dimensions;
) Tolerances in levels;
m) Durability;
n) Surface finishes;
0) Special requirements such as :
i) water tightness;
i) 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

The Engineer’s decision as to the acceptability or otherwise of any concrete
work shall be final and binding of the Contractor.

For work not accepted, the Engineer may review and decide whether remedial
measures are feasible so as to render the work acceptable. The Engineer
shall in that case direct the Contractor to undertake and execute the remedial
measures. These shall be expeditiously and effectively implemented by the
Contractor. Nothing extra shall become payable to the Contractor. Nothing
extra shall become payable to the Contractor by the Client for executing the
remedial measures.

MODE OF MEASUREMENT AND PAYMENT

The unit rate for concrete work under various categories shall be all inclusive and
no claims for extra payment on account of such items as leaving holes, embedding
inserts, etc. shall be entertained unless separately provided for in the schedule of
guantities. No extra claim shall also be entertained due to change in the number,
position and / or dimensions of holes, slots or openings, sleeves, inserts or on
account of any increased lift, lead of scaffolding etc. All these factors should be
take into consideration while quoting the unit rates. Unless provided for in the
Schedule of Quantities the rates shall also include fixing insets in all concrete work,
whenever required.

Payments for concrete will be made on the basis of unit rates quoted for the
respective items in the Schedule of Quantities. No deduction in the concrete
guantity will be made for reinforcements, inserts etc. and opening less than 0.100 of
a sg.m in areas where concrete is measured in sg.m and 0.010 cu.m where
concrete is measured in cu.m. Where no such deduction for concrete is made,
payment for shuttering work provided for such holes, pockets, etc. will not be made.
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D.6.29.3

D.6.29.4

D.6.29.5

D.6.29.6

D.6.30

D.6.30.1

Similarly the unit rates for concrete work shall be inclusive or exclusive of shuttering
as provided for in the Schedule of Quantities.

Payment for beams will be made for the quantity based on the depth being
reckoned from the understide of the slabs and length measured as the clear
distance between supports. Payment for columns shall be made for the quantity
based on height reckoned upto the underside of slab / beams.

The unit rate for precast concrete members shall include formwork, mouldings,
finishing, hoisting and setting in position including setting mortar, provision of lifting
arrangement etc. complete. Reinforcement and inserts shall be measured and paid
for separately under respective item rates.

Only the actual quantity of steel embedded in concrete including laps as shown on
drawings or as approved by Engineer shall be measured and paid for, irrespective
of the level or height at which the work is done. The unit rates for reinforcement
shall include lap chairs, spacer bars etc.

Where the formwork is paid for separately, it shall be very clearly understood that
payment for formwork is inclusive of formwork, shuttering, shoring, propping
scaffolding etc. complete. Only the net area of concrete formed (shuttered) shall be
measured for payment.

DELETED

DELETED.
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CONCRETE POUR CARD

Client : Date :
Project : Structure :
Contractor : Max. Aggregate size slump : mm/ mm/
Drg. NO. : Start/ Completion Time :
Concrete Grade : Mixing Time :
Sr. Item Contractor’s | Engineer’'s | Remarks
No. Rep. Signature | Signature
1 Centre lines Checked
2 Form work and Staging checked for

Accuracy, Strength & finish
3 Reinforcement Checked
4 Cover to Reinforcement Checked
5 Verified test certificate for cement / steel Yes / No Yes / No
6 Adequacy of Materials / Equipment Yes/ No Yes/ No
7 Embeded Parts checked Civil

(Location and Plumb)

Mechanical
Electrical

Pour Authorised site Engineer
8 Soffit(S) and pour top ( T) levels S(B) T(B)

checked before ( B ) and after (A) S(A) T(A)

from removal (Only of Beams of

over 1 M. span & Important

structures link T.G etc.)
9 Construction joint location & time

(If not as per Drawing)
10 Cement Consumption in Kgs.
11 Numbers of cubes and

identification mark
12 Test cube results (7 Days / 28

Days)
13 Concrete Condition on Form Very Good/ Good / Fair / Poor

removal

Engineer-in-Charge Contractor

Notes :
1. Each item to be checked & signed by the respective engineers.
2. Item 8 to 13 ( Both inclusive ) to be filled by only engineers of the client.
3. Each pour to have separate cards in triplicate one each for client & site

office.

Signature of Bidder
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4. Under remarks indicate deviations from drawings & specifications
congestion in reinforcement if any unusual occurrences such as failure of
equipment sinking of supports / props, heavy rain affecting reasonable.
Poor compaction improper curing other deficiencies observations etc.

D.6.31MATERIALS : STRUCTURAL STEEL

All structural steel shall be comply with the requirements of IS 226-1961 and structural steel

D.6.31.1

D.6.31.2

D.6.31.3

D.6.31.4

D.6.31.5

work IS 1915-1962 specifications for structural steel.

Steel for Pins and Rollers

Rolled steel pins and rollers, shall comply with requirements of the IS
specifications appropriate for the work. Steel casting for cast steel pins shall
conform to grade 1 or 3 of IS 1030-1956 specifications for steel casting (for
general engineering purposes as appropriate).

Bolts and Nuts

Mild steel for bolts and nuts when tested shall comply with IS 1608-1960 and shall

have tensile strength of not less than 2500 Kg/cm?2. Plain washers shall be made
of steel.

Welding Electrode

Mild steel electrodes shall comply with requirements of IS 814-1957 specification
for covered electrodes for metal arc welding of mild steel.

Workmanship

All work shall be in accordance with the drawings and shall satisfy IS specification
No. 1915-1961. Care shall be taken to ensure that all parts in assembly fit
accurately together. Notes or specifications on the drawings supplied by the
Engineer-in-Charge/consulting Engineer, are to be constructed as superseding or
cancelling any clause of this specifications with which they conflict. On all
drawings dimensions shown in figures shall be acted in preference to
measurement by scale.

Straightening

All structural steel members and parts shall have straight edges. All straightening
shaping and levelling etc. shall be done by pressure only and not by hammering.
All joggles and knees shall be formed by pressure and where practicable in
making these, the metal shall not be cut and welded.
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D.6.31.6

D.6.31.7

D.6.31.8

D.6.31.9

Cutting

All structural steel parts where required shall be sheared, cropped sawn or flame
cut and ground accurately to the required dimensions and shape.
Bolts Holes

The diameter of bolts holes shall be 1.5 to 2.0 mm. larger than the nominal
diameter of bolt. All holes for bolts shall be drilled unless permitted by Engineer-in-
Charge for punching the holes. Care shall be taken, such as surrounding material
is not deformed or damaged in case of punching the hole is allowed.

Welding

Welding of steel conforming to relevant IS specifications shall be in accordance
with general requirements of metal arc welding. In additional to general
requirement, the following care shall be taken :-

(a) The welding shall be positioned for downward welding wherever
practicable.

(b) The welding current shall conform with respect of voltage and empeare to
the recommendations of the manufacturers of the electrode being used.
The arc length, voltage and empeare shall be suited to the thickness of
material, type of groove and other circumstances of the work.

(© The surface to be welded and surrounding material for a distance of
atleast 155 mm shall be free from scale, dirt, grease, paint, heavy rust or
other surface deposit.

(d) Members to be welded shall be held in correct position by holes, clamps,
wedges, jigs or other suitable devices or by tack welding until welding has
been completed, such fastening as may be used shall be adequate to
ensure safety. Suitable allowance shall be made for war page and
shrinkage.

(e) Tack welds located where the final welds will later be made shall be
subject to the same quality requirements as final welds. Defective and
broken tack welds shall be removed before final welding.

) Fusion faces shall be made or cut by shearing, chipping, machining or by
gas cutting.

(9) Exposed faces of welds shall be made reasonably smooth and regular so
as to conform as closely as practicable to design requirements and shall
not be of less than the required cross section.

(h) Finished welds and adjacent parts shall be protected with clean boiled
linseed oil after all slag has been removed.

Safety Precautions

D.6.31.9.1 (a) Operators of welding and cutting equipment shall be protected from the

rays of the arc flame gloves and by helmet, hand shields, or goggles
equipped with suitable filter lenses.
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(b)  Closed space shall be ventilated properly while welding is being gone
therein.

(©) Welders should be provided with such staging as will enable them to
perform the welding operation. For site welding shelter should be provided
to protect welders and the parts to be welded from the weather.

D.6.31.9.2 The Constructor shall employ a competent welding supervisor to ensure that the
standard of workmanship and the quality of materials comply with requirements
laid in these specification.

D.6.31.9.3 The Constructor shall provide free access to the representative of Engineer-in-
Charge/Consulting Engineer to the work being carried out at all reasonable times
and facilities shall be provided so that during the course of welding he may be
able to inspect any layer of weld metal. He shall be at liberty to reject any material
that does not conform to the terms of the specifications and to require any
defective welds to be cut out and welded. The representative of the Engineer-in-
Charge/Consulting Engineer shall be notified in advance of any welding
operations.

D.6.31.9.4 Inspection and testing of welds shall be done as laid down in IS 822 and IS
11017.

D.6.31.9.5 No welder shall be employed in any position expect those who are fully qualified
to welding. Qualification for welders shall be as laid down in IS 812.

D.6.31.10 Joints

All steel work intended to be bolted together must be in contact over the whole
surface. Joints which have to take compressive stress and the ends of all
stiffeners shall meet truly over the whole of the butting surface.

D.6.31.11 Assembling

All member shall be so arranged that they can be accurately assembled, without
being unduly packed, strained or forced into position and when built shall be true
and free from twist kinks, buckets or open joints between component pieces. Work
shall be kept properly bolted together and no drifting shall be allowed except for
the purpose of drawing assembled sections together in accuracy’s in matching of
holes may be corrected. But drifting to enlarge holes is prohibited. Failure in any
of the above respect will involve the rejection of defective members.

D.6.31.12 Mode of Measurement and Payment

D.6.31.12.1 Measurement of this item shall be as per IS 1200(Part VIII) - 1974 or as per its
latest revision so far as applicable.

D.6.31.12.2 The contract rate shall be suitable for unit of one metric tonne of structural steel.

Signature of Bidder Page | 191




Sabarmati River Front Development Corporation Limited @

D.6.32

D.6.32.1

D.6.32.1.1

D.6.32.1.2

D.6.32.1.3

MATERIALS : REINFORCEMENT
Specification for TMT bars reinforcement
Scope of work :

The scope of work consists of providing and laying mild steel reinforcement and
TMT Fe-500 reinforcement for RCC works of various components of the
structure. This may be Tiscon or any other approved manufacturer branch and
corrossion resistant steel bars approved by the Engineer-in-charge. This
includes cuttings, bending, binding, placing, with all equipments and labour
required for the work as directed by the Engineer in charge, and all operations
covered within the intent and purpose of the specification.

Bending of Reinforcement :

Reinforcing steel shall conform accurately to the dimensions shown on relevant
drawings and conforming to the relevant IS codes (latest revision)

Bars shall be bent cold to the specified shape and dimensions or as directed by
the Engineer in charge, using a proper bar bender, operated by hand or power

to attain proper radii of bends.

Bars shall not be bent or strainghened in a manner that will cause injury to the
material.

Bars bent during transport or handling shall be straightened before being used
on work; they shall not be heated to facilitate bending.

The bending of the TMT bars shall be carried out as per the following :

Sr. No. Operation Size TMT Fe-500
1 Bend Upto 22 mm dia. 3d
Over 22 mm dia. 4d
2 Rebend Upto 10 mm dia. 4d
Over 10 mm dia. 5d

Placing of Reinforcement:

All reinforcing bars shall be accurately placed in the exact position shown on the
drawings, and shall be securely held in position during placing of concrete by
annealed binding wire not less than 1 mm. in size and conforming to IS : 280
and by using stays blocks or metal chairs, spacer, metal hangers, supporting
wires or other approved devices at sufficiently close intervals. Bars will not be
allowed to sag between supports nor displaced during concreting or any other
operation over the work. All devices used for positioning shall be of
noncorrodible material. Wooden and metal supports will not extend to the
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D.6.32.1.4

surface of concrete, except where shown on the drawings, Placing bars on
layers of freshly laid concrete as the work progresses for adjusting bar spacing
will not be allowed. Pieces of broken stone, brick or wooden blocks shall not be
used. Layers of bars shall be separated by spacer bars, precast mortar blocks
or other approved devices.

Reinforcement after being placed in position shall be maintained in a clean
condition untill completely embedded in concrete. Special care shall be
exercised to prevent any displacement of reinforcement in concrete already
placed.

To protect reinforcement from corrosion, concrete cover shall be provided as
indicated on the drawings. All bars protruding from concrete to which other bars
are to be spliced and which are likely to be exposed for an indefinite period shall
be protected by a thick coat of neat cement grout.

In the case of columns and walls, vertical bars shall be kept in normal position
with timber templates having slots accurately cut in for bar position. Such
templates shall be removed after the concreting has progressed upto a level just
below them.

Bars crossing each other, where required, shall be secured by binding wire
(annealed) of size not less than 1 mm and conforming to IS : 280 in such a
manner that they do not slip over each other at the time of fixing and concreting.
As far as possible, bars of full length shall be used. In case this is not possible,
overlapping of bars shall be done as directed by the Engineer in charge,. When
practicable, overlapping bars shall not touch each other, but be kept apart by 25
mm or 1 1/4 times the maximum size of the coarse aggregates whichever is
greater, by concrete between them. Where this is not feasible, overlapping bars
shall be bound with annealed steel wire, not less than 1mm thickness twisted
tight in eight shape around the lapped bars. The overlaps shall be staggered for
different bars and located at fixed locations only along the span where neither
shear nor bending moment is maximum.

Welding of Bars

Welding of TMT bars can be permitted if specified on the drawings, joints of
reinforcement bars shall be butt welded so as to transmit their full strength.
Welded joints shall preferably be located at points where steel will not be subject
to more than 75 percent of the maximum permissible stresses and welds so
staggered that at any one section, not more than 33 per cent of the rods are
welded. No pre-warming or post heat treatment is necessary. Interpass
temperature should be limited to 200°C with low heat input and equivalent
strength low hydrogen type electrode. Suitable means shall be provided for
holding the bars securely in position during welding. It must be ensured that no
voids are left in welding and when welding is done in 2 or 3 stages, previous
surface shall be cleaned property. Ends of the bars shall be cleaned of all loose
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scale, rust. grease, paint and other foreign matter before welding. Only
competent welders shall be employed on the work. Welded pieces of
reinforcement shall be tested. Specimens shall be taken from the actual site and
their number and frequency of tests shall be as directed by the Engineer in
charge.

The TMT bars shall be tested for any or all of the following tests as

directed by the Engineer-in-charge.

(1)
)
®3)
(4)
(®)

Signature of Bidder

Alternate immersion test
Salt spray test
Atmospheric exposure test
Sluphur dioxide test
Potentio dynamic test
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D-7 : DUCTILE IRON PIPES, VALVES AND FITTINGS

SECTION : D-7
D.7.1 DUCTILE IRON (DI) PIPES

The hydrostatic site test pressures and hydraulic working pressures of each size of
pipe shall be as per IS : 8329 : 2000.

D.7.2 Applicable Codes
Following IS code shall be applicable for :
1. T_he pipes shall conform to IS 8329-2000 with BIS certification markings on each
2. 'ﬁ)'lr?g.rubber gaskets shall conform to IS : 5382 — 1969 or its latest edition.
D.7.3 GENERAL TECHNICAL SPECIFICATIONS
Scope
The items includes following operations.
a) The pipe shall be manufactured for centrifugally cast (spun) ductile iron pipe for
pressure pipes, manufactured in metal (lined or unlined) or sand moulds and
their joints for construction of pipelines to covey water and to be installed

underground and to be operated with pressure.

b) Cement mortar lining shall be as per Annexure B of IS 8329 — 2000 and
thickness, tolerances and maximum crack width shall be as per IS.

The lining shall be with Ordinary Portland Cement.

c) The pipes will be externally coated with bituminous coating as per Annexure — C
of IS — 8329-2000 at store at site of work.

D.7.4 Standards
The ductile iron pipes to be manufactured, supplied and delivered under the scope
of this contract shall be manufactured in accordance to and conforming to 8329-
2000 or its latest revision with ISl certification marking.

D.7.5 Scope of Item

The scope of item shall include all cost for labour, materials and machinery etc.
necessitated to be utilized for :-

a) Proper manufacturing of the D. I. Pipes.

b) All tests required to be undertaken at manufacturer’s premises as per IS.

c) Transportation of the pipes either by rail and or road services with all the covers
duly appropriately insured by contractor.
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D.7.6

D.7.7

D.7.8

D.7.9

D.7.10

d) Delivery of pipes with proper loading, unloading, stacking at site of work as
indicated by Engineer- in-charge.

Marking

The method of marking all the pipes to be delivered under scope of this item shall
ensure that all the information will remain legible even after transportation, stacking
on site etc. In general the legible and indelibly marking upon each pipe shall be
indicate the followings.

i) Manufacturer's brand name and / or trade mark.

i) The nominal diameter and class reference.

iii) The lasts two digits of the year of manufacture.

iv) BIS certification marking.

v) Any other important matter, the manufacturer deems fit to be described.

All these marking shall be done :-

(a) On the socket faces of pipe, centrifugally cast in metal mould and

(b) On the outside of socket or on the barrel of pipe, centrifugally cast in sand
mould.

Workmanship

All pipes shall be well finished and when visually inspected shall be free from
defects such as cracks surface flaws, laminations etc.

Rubber gaskets used with push — on — joints shall conform 1S:5382 shall be
compatible with drinking water to be conveyed at the working pressure and
temperature. Therefore, the rubber gaskets shall not deteriorate the quality of
water and shall not impart any bad taste or foul odour.

Sampling

Sampling criteria for various tests shall be as laid down in IS : 11606.

The mechanical acceptance tests shall be carried out on samples of DI pipes as
shown in Clause 9.2 of IS : 8329 — 2000.

Mechanical Tests

Mechanical tests shall be carried out during manufacturing of the pipes in the
factory. The following tests are required to be carried out.

(a) Tensile Test
(b) Brinell Hardness Test
(c) Retest

Hydraulic Test

All the pipes shall be tested hydrostatically at a pressure specified in 1S:8329 —
2000.
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D.7.11

D.7.12

D.7.13

D.7.14

Test Certificates

a.

b.

e o

The contractor shall always provide manufacturers test certificate for the grade
of material and tensile strength in accordance with every batch/lot of goods as
manufactured and supplied.

The contractor shall also produce in addition to manufacturer’s test certificate as
mentioned above test certificate from person / agency appointed by Ahmedabad
Municipality for third party inspection.

If the test reports of pipe are not satisfactory, the entire lot will be rejected.

Each pipe and special shall be inspected and tested in factory and a special
register of pipe testing shall be maintained and a copy of the same shall be
submitted alongwith the delivery of pipes and specials every time.

DETAILED TECHNICAL SPECIFICATION

b)

e)

Manufacture

The metal used for the manufacture of pipes shall be of good quality
commensurate with the mechanical requirements laid down in 1S-1387. It shall
be manufactured by any method at the discretion of the manufacturer provided
that the requirements defined in this standard are complied with.

The pipes shall be stipped with all precautions to avoid warping or shrinkage
defects, detrimental to their good quality. The pipes shall be sound and free
from surface or other defects. Pipes showing small imperfections which result
from the method of manufacture, and which do not affect service ability, shall
not be rejected on that account alone. Minor defects arising out of
manufacturing process may be rectified with the consent of the purchaser.

Pipes centrifugally cast shall be heat treated in order to achieve the necessary
mechanical properties and to relieve casting stresses caused due to the method
of manufacture and repair work.

If necessary the pipes may be subjected to reheat treatment to ensure that
Brinell hardness does not exceed the specified value and the specified
mechanical properties are achieved as specified.

Pipes shall be delivered internally and externally coated.

Internal lining : Ordinary Portland

Cement mortar lining as per Annexure — B of

IS 8329 : 2000

External coating:  Bituminous coating as per Annexure — C of IS : 8329 : 2000

Length of Pipes

The standard working length of socket and spigot pipes shall be 4.0 meter, 5.0

meter, 5.5 meter and 6.0 meter and for flanged pipes shall be 4 meters, 5 meters

and 5.5 meters.
Tolerance on Thickness

Tolerance on thickness, external diameter, length and ovality shall be as per IS
8329:2000 or its latest revision or amendment.
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D.7.15

D.7.16

D.7.17

Testing of Pipes

The main test among others to be conducted shall be as per IS 8329-2000 or with
its latest revision or amendments and the test reports shall be submitted
alongwith each delivery of pipes and / or specials.

Rubber Gaskets

A) Rubber gaskets for use with push-on-joints or mechanical joints shall conform to
IS : 5382 — 1969 or its latest edition.

B) Rubber gaskets for push-on, mechanical and flanged joints shall be compatible
with the fluid to be conveyed for materials, pressure and temperature.

C) Rubber gaskets for mechanical joints may be suitably protected so that the
elastomer does not come in direct contact with the water.

D) Rubber gaskets for use with flanged joints shall confirm to IS 638:1979.

E) While conveying potable water, the gaskets should not deteriorate the quality of
water or should not impart any bad taste or foul order.

Stacking of Pipes
On receipt the pipes shall be stacked on wooden/concrete sleepers to ensure that

they do not come in contact with earth. The contractor shall take necessary
precautions for safety of pipes; so that no damage occurs during stacking.

D.7.18 Inspection

D.7.19

Inspection of pipes and specials will be carried out by Engineer in Charge. All the
expenditure for inspection shall be borne by the Contractor except, inspection
charges if any, in case of inspection agency appointed by AUTHORITY, shall be
paid by AUTHORITY.

Laying, Jointing and Anchoring

Pipes shall at all times be handled with care in accordance with manufacturer’'s
recommendations. Pipes shall be lowered into the trench with tackle suitable for the
mass of the pipes. A mobile crane of a well designed set of shear legs shall be used
and the positioning of the sling checked, when the pipe is just clear of the ground to
ensure a proper balance where lifting equipment is not available, small diameter
pipes (normally DN 250 Mx) shall be lowered by hand using suitable ropes.

All persons shall vacate the section of the trench into which the pipe is being
lowered.

All construction debris should be cleared from the inside of the pipe either before or
just after a joint is made. This can be done by passing a pull through along the pipe
or by hand, depending on a diameter of the pipe. When laying is not in progress, a
temporary and closure shall be filleted securely to the open end of the pipeline. This
may make the pipes buoyant in the event of end trench becoming flooded in which
case the pipes shall be held down either by partial re-filling of the trench or by
temporary strutting.

Jointing procedures will vary according to the type of joint being used.
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(a) Clean lines of all parts

(b) Correct location of components

(c) Centralization of spigot within socket and

(d) Strict compliance with the manufacturers jointing instructions.

The inside of sockets and the outside of spigots shall be cleaned for atleast the
insertion depth for each joint.

Gaskets shall be wiped clean and inspected for damage. Where lifting gear has
been used to support the pipe and assist in centralizing the spigot in the socket.
Where the pipeline is suspected to be subject to movement due to ground
settlement or temperature variation a suitable gap shall be left between the end of
the spigot and the bottom of the socket. To ensure this two hand marks and made
near the spigot end after jointing the end of the socket must end between these two
bands.

The cutting of pipe for inserting valves, fittings etc. shall be done in a neat and
workmanlike manner without damage to the pipe or lining so as to leave a smooth
end at right angles to the axis of the pipe. The burr left after cutting shall be
trimmed off by light grinding or by filing.

In case of short length requirement if DI pipe is required to be cut, contractor has to
cut. Pipe by electric cutter and the cut end should be champherped for to be
suitable for push — on — joint. No extra payment shall be made for this.

Jointing pipes laid on gradients

If pipes are laid on steep gradients where the soil/pipe friction in low, care shall be
taken to ensure that no excessive spigot entry or withdrawal occurs. As soon as the
joint assembly has been made. The pipe shall be held in place and the trench back
filled over the barrel of the pipe.

Unless the gradient 1:2 or stepper, anchorage’s are not normally necessary.
However of these very steep gradients, restrained joints or anchor blocks at each
socket are recommended.

Anchoring

External anchorage shall be provided at blank ends, bends, tees, tapers and valves
to resist the thrust arising from internal pressure and dynamic loading. Anchor and
thrust blocks shall be designed to withstand the forces resulting from the internal
pressure when the pipeline is under test, taking into account the safe bearing
pressure of the surrounding soil. Considerations shall also be given to forces on the
pipeline, when empty, and precautions taken against possible flotation. Wherever
possible, concrete anchor blocks shall be of such a shape as to leave the joint area
clear.

Hydrostatic Testing of the Pipeline
* A test length shall not be more than 1000 m. on straight or curved line.

* All air shall be expelled from the test segment by marking air vents at the
highest point of the test section.

Signature of Bidder Page | 199




Sabarmati River Front Development Corporation Limited “

The first part of the testing shall be to stabilize the section at a lower pressure of
1-2 kg/sg/cm at the highest point for a duration of at least 4 hours. On
satisfactory completion of this, joints shall be tested against leakage by
increasing the test pressure to 1.5 times the maximum working pressure in the
section or as specified and holding it for 15 minutes.

If the pressure drop is less that 0.2 kg/sqcm over this period, the test shall be
deemed satisfactory.

For the purpose of the test, either power-driven or manual reciprocating pumps
shall be used with clean water.

The pressure gauges shall be in good condition and of suitable ranges such as
0.4 kg/sqg.cm or 0.7 kg/sqg.cm, as required.

The air vent holes shall be properly plugged and sealed with M-Seal on
completion of the test.

A pipe segment once tested shall not be used as a support to anchor the end blocks
used for testing the next segment.

Cleaning

Before a pipeline can be considered ready for service, it shall be cleaned internally
as thoroughly as possible to ensure that no foreign matter remains inside the pipe.
The first stage of the cleaning operation i.e. cleaning individual pipes during jointing,
shall be performed. Pigs of suitable design e. g. polyurethane swabs, may be used
provided that the pipeline has been constructed to allow the passage of such pigs.
Here the pipeline is to be tested with water, the fillings and emptying of the pipeline
may to some extent cleanse the line.

The Scope for the item covers :

Cost required for jointing cleaning the site of all scrubs, bushes, and trees and
dewatering where necessary.

Cost of all materials like steel, cement, aggregate, bolts, nuts, washers, gasket
etc. necessary for pipe lowering, laying & jointing.

Labour for laying pipes in trenches to correct alignment at required depth with
tools, including cutting of pipes and specials if required for laying of pipes
including connecting pipes to specials and appurtenances.

Cost of scaffolding, tools and plants, ropes etc.

Protection of existing works from damage and cost of repair to the damages
carried out of the existing structures, sewer line, telephone/electricity cables,
gas pipe line, water supply / irrigation pipe line etc.

Labour for making joints including jointing material for joints, tools as well as
tests. Testing of pipes for leakage under water pressure and flushing the pipes
after testing and construction work shall have to be arranged by the contractor
at his own cost.

D.7.20Method of Measurement and Payment

The measurement shall be made in running meter basis.
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D.7.21 Ductile Iron fitting
Specifications

The fittings shall be tees, bends, reducers etc. Ductile iron fittings shall conform to IS — 9523
with the latest revision inclusive of Ordinary Portland internal cement mortar lining
at the store or site of work including freight, loading, unloading stacking including all
taxes, insurance etc. complete. The fittings shall be bitumen coating on the external
surface of fittings.

D.7.22 Method of Measurement and Payment
The measurement shall be made on Kg. basis.

D.7.22A Vendor for DI pipe & Specials — Electro steel casting / electro therm /Jindal saw/Jay
balaji industries / TATA industries.

D.7.23 DOUBLE ACTING KINETIC (H-42K) AIR VALVE WITH ISOLATION VALVE
General

The double air valves shall have two ball chambers, having one outlet of large capacity for
admission and release of bulk volume of air during emptying and filling of the main
and another having small outlet for escape of smaller quantities of entrapped air.
This type of air valves shall be of flanged type with full conformation with 1S:1538.

The ball sealed orifice always remains open while air is exhausting and is immediately closed
when water rises in the chamber, lift the ball and seals the orifice. It shall also
ensure that there are no recesses or pockets, sheltering, escaping air for the large
orifice (low pressure) valve to drop into when the valve is open. Turbulent air at the
time of filling of pipe shall not circulate in such cavities and cause the ball to blown
into when the valve is open. Turbulent air at the time of filling of pipe shall not
circulate in such cavities and cause the ball blown into the discharging air streams,
blowing the valve shut prematurely.

The cone angle of the lower pressure chamber shall be such that even at the critical velocity of
air escape at 300 m/secs. The total impact force on the ebonite covered ball is less
than the suction force on the angular area between the ball and the cone. The
design of the valve should be such as to allow maximum free air discharge at
various pressure differentials. The tenderer shall submit with the tender full set of
curves showing discharge of free set of curves showing discharge of free air valves
pressure differential for all sizes of valves offered by him.

Under no circumstances shall be large orifice ball blow shut prematurely.

The low pressure cover shall be massive and designed to withstand full operating thrust in
working conditions.

Air valve shall be design to prevent premature closure prior to all air having been discharge
from the line. The orifice shall be positively sealed in the close position but float
(Ball) shall only be rised by the liquid and not by mixer of air and liquid. The sealing
shall be design to prevent the flots sricking after long period in the close position.
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All branched outlets including outlets for Air valves will be with compensation pads (Dia. of
Main / For branch Dia. ratio greater than 3). Diameter of compensation pad will not
be less than 1.75 times O.D. of the branched outlet. Plate thickness for pads will be
same that of the main.

For outlets with above ratio less than three, then the joints will be of plate reinforcement type.

All branched outlets including air valve tee’s will be provided with one 2" BSP coupling duly
plugged for measurement of pressure in due course. The closing plug will be in
Stainless Steel (AISI 304 or equivalent) with Hex. Head and will be provided with
copper washer for sealing.

The neoprene seat ring shall be held securely in place under the low pressure cover by a joint
support ring to prevent it from sagging when the ball is not sealing the office.

The valve body, the orifice cover, cowl of the air valves shall be made of cast iron of grade 2 of
I1S:210.

Where tenderer considers necessary a suitable drain plug shall be provided.
D.7.24 Jointing Material

Each valve shall be supplied with all necessary joint ring, nuts, bolts and washers for
completing the joints such that it will ensure effective sealing of large orifice even at
low pressures. The weights of floats of the same size and type shall not differ by
more than 2%.

The timber, if used in the manufacture of floats shall be seasoned and those provided in large
orifice shall be ebonite coated. The float provided in high pressure chamber, if
manufactured from seasoned wood, shall be coated with “ethylene propylene
Rubber” (EPDM).

D.7.25 High Pressure Orifice

The high pressure orifice and the high pressure chamber shall be so designed that the orifice is
effectively sealed in working conditions by “EPDM” coated float.

The material of the orifice shall be gunmetal. The orifice shall be of size not less than 3 mm
and tapering to 100 mm suitable to release accumulated air within the pipe. The
profile of the orifice shall be carefully chosen to avoid damage to the float surface.
The orifice shall be protected by a suitable plug of stainless steel.

D.7.26 Valve Flanges

All valves flanges shall be designed to withstand the stresses to which they would be subjected
under hydraulic tests. Flanges shall be machined flat. The flanges shall be drilled in
accordance with 1S:1538 (part — | to XXIl) — 1976 (specifications for C. I. Fittings for
pressure pipes for water etc.)

D.7.27 Coating

The casting shall be such that it shall not impart any taste or small to water. The coating shall
be smooth, glossy and tenacious, sufficiently hard so as not to flow when posed to a
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temperature of 770 C and not so brittle at a temperature of 150 C as to chip off
when scratched lightly with the point of penknife.

Alternatively, two coats of black Japan conforming to type 8 of IS 341-1971 (Or latest edition)
or paint conforming to type — 2 of IS 158-1969 (OR latest edition) shall be applied.

The sluice shall be provided and fixed as per specifications given in item No. 4 and as per IS-
780-1980 or its latest edition.

D.7.28 Testing

The air valves shall withstand 1.5 times the working pressure. The joints and air valve shall be
water tight. During test if the joints of air valve are found leaking or the air valve is
found not functioning properly then the same shall be got rectified or replaced by
the contractor to the satisfaction of Engineer-in-charge.

D.7.29 Jointing Material

The contractor shall have to provide all the jointing material like bolts, nuts, lacking, branch
(upto 1 Mt long) with flange, white zinc etc. at his cost.

D.7.30 Payment

Payment shall be on number basis of the completed item.

D.7.31 SLUICE VALVES
General
The specification covers manufacturing, supplying, testing at factory and delivery of
Sluice Valves conforming to IS :14846-2000 with body, length over flanges Alt Il
with ISI certification mark on each valve.
Standards

The C. I. Sluice Valves to be manufactured, supplied and delivered under the scope of this
contract shall be manufactured in accordance with and conforming to Indian
standard specifications and with ISI certification mark on each sluice/scour valves.

Temperature Variations

All Sluice Valves, manufactured, supplied, tested and delivered shall be subjected to drinking
water under variable temperature conditions ranging from 4° to 45° C.

Marking
The legible and indelible markings upon each valve shall indicate the following :

0] ISI certification mark on each valve.
(i) Manufacturer’s brand name and/or trade mark.
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(iii) Size of valve and nominal pressure of valve

(iv) Heat number of cast.

()] Serial number in punch.

(vi) Where a valve has been tested for only open end test, it should be marked
“O’distinctly and permanently.

(vii)  Any other important mater that the manufacturer deems fit to be
inscribed/embossed.

Test Certificate

(2) The bidder shall always provide manufacturer’s test certificate in accordance
with every batch / lot of valves so manufactured and supplied.

Nominal Pressure

Each valve shall be subjected to hydrostatic tests as per IS : 14846-2000. The test pressure
and test duration shall be as per table given below Table 1 and Table 2.

Table 1 : Test Pressure for Sluice Valves

PN Rating Test for Body / Seat Test Pressure
MPa
(Gau
ge)
PN 1.0 Body 15
Seat 1.0
PN 1.6 Body 24
Seat 1.6

Table 2 : Test Duration for Sluice Valves

Valve Size Test for Body / Seat Test Duration
m Min.
m
50 to 1200 Body 5
Seat 2
Material
The material for different component parts of Sluice valves shall conform to IS : 14846
— 2000.
Flanges

The flanges and their dimension of drilling shall be | accordance with part —IV and VI of 1S:1538
(Part — I to XXII) 1976 (specification for cast iron fittings for pressure pipes for water,
gas and sewage) or its latest revision.

Vendor List
Sluice Valves to be supplied and used by the bidder shall be of following make, subject to

condition that valve shall conform to the requirement of tender specification and the
choice of selection of valve is left with the client / consultant.
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(1) Kirlosker

(2) I.V.C.

(3) AUDCO

(4) Fouress Engineering Ltd.
(5) R&D multipales

Necessary jointing material viz. Bolts, nuts, washers etc. shall be supplied by the contractor at
his cost.

Testing

Defects noted during test and operation of sluice valve shall be refitted by the contractor at his
own cost without any extra claim to the entire satisfaction of the Engineer-in-charge.

Fixing of Valves

Loading at store and unloading at site of works shall be done carefully using
suitable mechanical handling devices such as crane, chain pully etc. The
arrangement of housing the valves with chambers and stable and firm foundations.
The chamber and top roof cover with removable lid shall be provided so that it shall
be possible to remove or replace or recondition the valves seats and to remove the
parts without removing the valves from the pipe work. For this suitable flange
adapters may be provided.

Valves used on pipeline shall be straight through type and non chokable. Each
valve or its operation equipment shall bear an approved name plate stating its
function. All operation spindles, gears and head stocks shall be provided with
adequate points for lubrications.

The tightening of nut and bolts shall be done smoothly in such a way that no
excessive strain occurs on any one side. The nuts shall be tightened on
diametrically opposite site at a time.

Information Required

Following documents/drawings shall be submitted by Bidder alongwith the
guotation.

Preliminary outline dimensional drawings.

Typical cross section drawings.

Supplier's data sheet showing valve size, pressure rating, test pressures, list of
tests to be conducted etc.

Measurement and payment of valve with fixing will be on Number basis.
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D-8 : REINFORCED CEMENT CONCRETE PIPES SOCKET & SPIGOT

D.8.0

D.8.1

D.8.2

D.8.3

D.8.4

D.8.5

SCOPE

This specification covers the requirements for manufacturing, testing, supplying,
jointing and testing at work sites of Reinforced Cement Concrete (RCC) pipes,
of both pressure and non pressure varieties used for pumping mains and
gravity, sewers and storm water drains. Laying of pipes and fittings/specials are
covered in Technical Specifications. The two parts are complementary and are
to be read together for a correct interpretation of the provisions of this
specification.

APPLICABLE CODES

The manufacturing, testing, supplying, jointing and testing at work sites of RCC
pipes shall comply with all currently applicable statutes, regulations, standards
and codes. In particular, the following standards, unless otherwise specified
herein, shall be referred. In all cases, the latest revision of the codes shall be
referred to. If requirements of this specification conflict with the requirements of
the codes and standards, this specification shall govern.

MATERIALS

a) IS:458- Specification for precast concrete pipes (with and without reinf.)-
2003

b) 1S: 3597 -Method of tests for concrete pipes.

c) 1S:5382 -Specification for rubber sealing rings for gas mains, water mains
and sewers.

d) 1S:516 -Method of test for strength of concrete.

CODE OF PRACTICE

a) IS: 456-Code of practice for plain and reinforced concrete
b) IS: 783-Code of practice for laying of concrete pipes
DESIGN

Design of RCC pipes including reinforcement details and the ends of pipes shall
be in accordance with the relevant clauses of IS: 458-2003.

MANUFACTURING
GENERAL :

Pipe should be as per 1S-458-2003. Pipe can be manufactured by spinning
process or by vibrated casting process.
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The method of manufacture shall be such that the form and the dimensions of
the finished pipes are accurate within the limits specified in relevant clause of IS:
458. The surfaces and edges of the pipes shall be well defined and true, and
their ends shall be square with the longitudinal axis. The ends of the pipes shall
be further reinforced by an extra ring of reinforcement to avoid breakage during
transportation.

The RCC pipes and rubber rings shall be systematically checked for any
manufacturing defects by experienced supervisors so as to maintain a high
standard of quality.

Owner/Engineer shall at all reasonable times have free access to the place
where the pipes and collars/rubber rings are manufactured for the purpose of
examining and testing the pipes and collars/rubber rings and of witnessing the
test and manufacturing.

All tests specified either in this specification or in the relevant Indian Standards
shall be performed by the supplier/contractor at his own cost and in presence of
Owner/Engineer if desired. For this, sufficient notice before testing of the pipes
and fittings shall be given to Owner/Engineer.

If the test is found unsatisfactory, Owner/Engineer may reject any or all pipes of
that lot. The decision of Owner/Engineer in this matter shall be final and binding
on Contractor and not subject to any arbitration or appeal.

D.8.6 MATERIALS

Cement

Cement used for the manufacture of RCC pipes should be Ordinary Portland
Cement (OPC) only and shall confirm to relevant IS codes.

Aggregates

Aggregates used for the manufacture of RCC pipes shall conform to 1S:383.
The maximum size of aggregate should not exceed one-third the thickness of
the pipe or 20 mm, whichever is smaller.

Mixing and Curing Water

Water shall be clean, colorless and free from objectionable quantities of organic
matter, alkali, acid, salts or other impurities that might reduce the strength,

durability or other desirable qualities of concrete and mortar.

Reinforcement
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Reinforcement used for the manufacture of the RCC pipes shall be mild steel
Grade | or medium tensile steel bars conforming to IS: 432 (Part-l) or hard-
drawn steel wire conforming to IS: 421 (Part-2). Reinforcement cages for pipes
shall be as per relevant requirements of IS: 458.

Concrete

Concrete used for the manufacture of RCC pipes shall conform to IS: 456. The
minimum cement content and minimum compressive strength of concrete shall
be as per relevant requirements of 1S:458 (Latest Edition). Compressive
strength tests shall be conducted on 15 cm cubes in accordance with the
relevant requirements of IS: 456 and IS: 516.

Rubber Ring

Rubber ring chords used in pipe joints shall be EPDM rubbering as per IS 5382 :
1985.

D.8.7 CURING
Pipes manufactured in compliance with 1S:458 (Latest Edition) shall be either
water cured or steam cured for minimum stipulated curing period in accordance
with relevant requirements of the latest revised 1S:458 (Latest Edition).
D.8.8 DIMENSIONS
The internal diameter, wall thickness and length of barrel and collar of pipes,
reinforcement (longitudinal and spiral), type of ends and minimum clear cover to
reinforcement and strength test requirements shall be as per the relevant
clauses/tables of IS: 458 for different classes of pipes.Table - 1
Design and Strength Test Requirements of Concrete Pipes of Class NP3
Reinforced Concrete, Medium Duty, Non-Pressure Pipes
(Clauses 6.1.1,6.1.2.1, 6.1.3, 6.2.2, 7.3.2 and 8.1 and Table 20)
Internal Barrel Reinforcements Strength Test Requirements
Diameter Wall for Three Edge Bearing Test
of Pipes | Thickness Longitudinal, Mild Spirals, | Load to Produce Ultimate
in mm Steel or Hard Drawn Hard 0.25 mm Crack Load
Steel Draws kN/linear metre
Steel
Minimum | Kg/linear | Kg/linear kN/linear
number metre metre metre
1) (2) (3) 4) ) (6) (M
300 40 8 0.78 1.80 15.50 23.25
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400 75 8 0.78 3.30 19.16 28.74
600 85 8 or 6+6 1.18 7.01 28.74 43.11
800 95 8 or 6+6 2.66 13.04 38.32 57.48
900 100 6+6 2.66 18.30 43.11 64.67
1000 115 6+6 2.66 21.52 47.90 71.85
1200 120 8+8 3.55 33.57 57.48 86.22
1400 135 8+8 3.55 46.21 67.06 100.60
1600 140 8+8 3.55 65.40 76.64 114.96
1800 150 12+ 12 9.36 87.10 86.22 129.33
2000 170 12 + 12 9.36 97.90 95.80 143.70
2200 185 12+ 12 9.36 133.30 105.38 158.07
Note :

1. If mild steel is used for spiral reinforcement, the weight specified under col.5 shall be
increased to 140/125.
2. The longitudinal reinforcement given in this table is valid for pipes upto 2.5 m. effective
length for internal diameter of pipe upto 250 mm and upto 3 m. effective length for
higher diameter pipes.
3. Total mass of longitudinal reinforcement shall be calculated by multiplying the values
given in col.4 by the length of the pipe and then deducting for the cover length provided

at the two ends.

4. Concrete for pipes shall have a minimum compressive strength of 35 N/mm2 at 28

days.
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Table —

2

Design and Strength Test Requirements of Concrete Pipes of Class NP3
Reinforced Concrete, Medium Duty, Non-Pressure Pipes Made by Vibrated Casting

(Clauses 5.5.1,6.1.1,6.1.2.1, 6.1,3, 6.2.2, 7.3,2 and 8.1 ; and Table 20)

Process

Internal Minimum Reinforcements Strength Test Requirements
Diameter Barrel for Three Edge Bearing Test
of Pipes Wall Longitudinal, Mild Spirals, | Load to Produce Ultimate
inmm Thickness | Steel or Hard Drawn Hard 0.25 mm Crack Load
Steel Draws kN/linear metre kN/linear
Steel metre
Minimum | Kg/linear | Kg/linear
number metre metre
1) (2) (3) 4) ) (6) ()
300 50 8 0.78 1.53 15.5 23.25
400 60 8 0.78 1.6 19.16 28.74
600 75 8 or 6 +6 1.18 2.2 28.74 43.11
800 95 8 or 6 +6 2.66 6.87 38.32 57.48
900 100 6+6 2.66 11.55 43.11 64.67
1000 115 6+6 2.66 15.7 47.9 71.85
1200 125 8+8 3.55 21.25 57.48 86.22
1400 140 8+8 3.55 30 67.06 100.6
1600 165 8+8 3.55 50.63 76.64 114.96
1800 180 12 +12 9.36 64.19 86.22 129.33
2000 190 12 +12 9.36 83.12 95.8 143.7
2200 210 12 +12 9.36 105.53 105.4 158.07
Note : Concrete for pipes shall have a minimum compressive strength of 35

N/mm? at 28 days
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Table -3

Design and Strength Test Requirements of Concrete Pipes of Class NP4
Reinforced Concrete, Heavy Duty, Non-Pressure Pipes

(Clauses 6.1.1,6.1.2.1, 6.1,3, 6.2.2, 7.3,2 and 8.1 ; and Table 20)

Internal Minimum Reinforcements Strength Test Requirements
Diameter Barrel for Three Edge Bearing Test
of Pipes Wall Longitudinal, Mild Spirals, | Load to Produce Ultimate
in mm Thickness | Steel or Hard Drawn Hard 0.25 mm Crack Load
Steel Draws kN/linear metre kN/linear
Steel metre
Minimum | Kg/linear | Kg/linear
number metre metre
1) (2) (3) 4) ) (6) ()
300 40 8 0.78 2.71 26.4 39.6
400 75 8 0.78 3.52 33.9 50.9
600 85 8or6+6 2.34 9.63 46.3 69.4
800 95 8or6+6 3.44 21.2 59.3 89.1
900 100 6+6 3.44 27.13 66.3 99.4
1000 115 8+8 6.04 35.48 72.6 108.9
1200 120 8+8 6.04 53.07 88.3 132.4
1400 135 8+8 9.36 77.62 104.2 156.4
1600 140 12 +12 9.36 108.97 119.6 179.5
1800 150 12 +12 14.88 150.22 135.3 203
2000 170 12 +12 14.88 151.79 135.3 203
2200 185 12 +12 14.88 160.9 142.2 213.3
Note : If mild steel is used for spiral reinforcement, the weight specified under

col.5 shall be increased to 140/125.

The longitudinal reinforcement given in this table is valid for pipes upto 2.5 m.
effective length for internal diameter of pipe upto 250 mm and 3 m. effective
length for higher diameter pipes.
Total mass of longitudinal reinforcement shall be calculated by multiplying the
values given in col.4 by the length of the pipe and then deducting for the cover
length provided at the two ends.
Concrete for pipes shall have a minimum compressive strength of 35 N/mm2 at

28 days.
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Table -4

Design and Strength Test Requirements of Concrete Pipes of Class NP4
Reinforced Concrete, Heavy Duty, Non-Pressure Pipes
made by Vibrated casting process

(Clauses 5.5.1,6.1.1,6.1.2.1, 6.1,3, 6.2.2, 7.3,2 and 8.1 ; and Table 20)

Internal Minimum Reinforcements Strength Test Requirements
Diameter Barrel for Three Edge Bearing Test
of Pipes Wall Longitudinal, Mild Spirals, | Load to Produce Ultimate
inmm Thickness | Steel or Hard Drawn Hard 0.25 mm Crack Load
Steel Draws kN/linear metre kN/linear
Steel metre
Minimum | Kg/linear | Kg/linear
number metre metre
1) (2) (3) 4) ) (6) ()
300 50 8 0.78 1.53 26.4 38.6
400 60 8 0.78 1.97 33.9 50.9
600 75 8or6+6 2.34 8.50 46.3 69.4
800 95 8or6+6 3.44 16.72 59.3 89.1
900 100 6+6 3.44 20.92 66.3 99.4
1000 115 8+8 6.04 26.70 72.6 108.9
1200 125 8+8 6.04 42.42 88.3 132.4
1400 140 8+8 9.36 53.39 104.2 156.4
1600 165 12 +12 9.36 79.92 1119.6 179.5
1800 180 12 +12 14.88 85.75 135.3 203
2000 190 12 +12 14.88 108 135.3 203
Note : Concrete for pipes shall have a minimum compressive strength of 35 N/mm?

D.8.9

Signature of Bidder

at 28 days.

The tolerances regarding overall length, internal diameter of pipes or sockets
and barrel wall thickens shall be as per relevant clause of IS: 458.

WORKMANSHIP AND FINISH

Pipes shall be straight and free from cracks except that craze cracks may be
permitted. The ends of the pipes shall be square with their longitudinal axis so
that when placed in a straight line in the trench no opening between ends in
contact shall exceed 3 mm in pipes up to 600 mm diameter (inclusive), and 6
mm in pipes larger than 600 mm diameter.

The outside and inside surfaces of the pipes shall be smooth, dense and hard,

and shall not be coated with cement wash or other preparation unless otherwise
agreed to between Owner/Engineer and the manufacturer or supplier.
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D.8.10

D.8.11

The pipes shall be free from defects resulting from imperfect grading of the
aggregate, mixing or moulding.

The pipes shall be free from local dents or bulges greater than 3 mm in depth
and extending over a length in any direction greater than twice the thickness of
barrel.

The deviation from straight in any pipe throughout its effective length, tested by
means of a rigid straight edge parallel to the longitudinal axis of the pipe shall
not exceed, for all diameters 3 mm forever meter run.

TESTING

All pipes for testing purposes shall be selected at random from the stock of the
manufacturer and shall be such as would not otherwise be rejected under the
criteria of tolerances as mentioned in 1S:458 (Latest Edition).

During manufacture, tests on concrete shall be carried out as per 1S:456. The
manufacturer shall supply, when required to do so by Owner/Engineer the
results of compressive tests of concrete cubes and split tensile tests of concrete
cylinders made from the concrete used for the pipes. The manufacturer shall
supply cylinders or cubes for test purposes required by the Owner/Engineer and
such cylinders or cubes shall withstand the tests prescribed by the manufacturer
for the hydrostatic test pressure. For non-pressure pipes, 2 percent of the pipes
shall be tested for hydrostatic test pressure.

The specimen of pipes for the following tests shall be selected in accordance
with relevant Clause of 1S:458 (Latest Edition)and tests in accordance with the
methods described in 1S:3597.

i) Hydrostatic test
ii) Three edge bearing test
iii) Absorption test

Note: Three edge bearing strength to produce 0.25 mm crack in case of
special design of pipes shall be as per 1S:458:2003.

For Inspection at manufacturing site 24 hrs. access shall be provided to
AUTHORITY Engineers as well as engineer appointed by PMC/TPI agency.
Apart from this AUTHORITY will establish its own pipe testing facility where
pipes will be randomly tested. The cost of transporting the pipe to the testing
facility & testing charges shall be borne by the contractor.

SAMPLING AND INSPECTION
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D.8.12

D.8.13

In any consignment, all the pipes of same class and size and manufactured
under similar conditions of production shall be grouped together to constitute a
lot. The conformity of a lot to the requirements of this specification shall be
ascertained on the basis of tests on pipes selected from it.

The number of pipes to be selected from the lot for testing shall be in
accordance with Table 15 of 1S:458 (Latest Edition).

Pipes shall be selected at random. In order to ensure randomness, all the pipes
in the lot may be arranged in a serial order and starting from any pipe, every
‘n’th pipe be selected till the requisite number is obtained, n being the integral
part of N/n, where N is the lot size and n is the sample size.

All pipes selected as per IS : 458 shall be inspected for dimensional
requirements, finish and deviation from straight. A pipe failing to satisfy one or
more of these requirements shall be considered as defective.

The number of pipes to be tested for tests under IS : 458 shall be in accordance
with column 4 of Table 15 of 1S:458 (Latest Edition). These pipes shall be
selected from pipes that have satisfied the requirements mentioned in Clause
above.

A lot shall be considered as conforming to the requirements of 1S:458 (Latest
Edition) of the following conditions are satisfied.

1. The number of defective pipes shall not be more than the permissible
number given in column 3 of Table 15 of I1S:458 (Latest Edition).

2. All the pipes tested for various tests as per 1S-458 shall satisfy
corresponding requirements of the tests.

3. In case the number of pipes not satisfying requirements of any one or

more tests, one or two further samples of same size shall be selected
and tested for the test or tests in which failure has occurred. All these
pipes shall satisfy the corresponding requirements of the test.

MARKING

The following information shall be clearly marked on each pipe :

a) Internal diameter of pipe

b) Class of pipe

c) Date of manufacture, and

d) Name of manufacturer or his registered trademark or both.

LAYING OF PIPES

The laying of RCC pipes shall conform to Technical Specifications.
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D.8.14

D.8.15

JOINTING
GENERAL

Jointing of RCC pipes shall be done with OPC cement only and as per the
requirements of following specifications and as per the relevant IS. The type of
joints shall be as below. After jointing, extraneous material, if any, shall be
removed from the inside of the pipe and the newly made joints shall be
thoroughly cured. In case, rubber-sealing rings are used for jointing, these shall
conform to IS 5382 and shall be of such type as mentioned in 1S-458:2003.

FLUSH JOINT (INTERNAL)

This joint shall be generally used for culvert pipes of 900-mm diameter and over.
The ends of the pipes are specially shaped to form a self-centering joint with an
internal jointing space 13-mm wide. The finished joint is flush with both inside
and outside with the pipe wall. The jointing space is filled with cement mortar in
the proportion as specified in 1S-458-2003, mixed sufficiently dry to remain in
position when forced with a trowel or rammed.

FLUSH JOINT (EXTERNAL)

This joint is suitable for pipes which are too small for jointing from inside. This
joint is composed of specially shaped pipe ends. Each end shall be butted
against each other and adjusted in correct position. The jointing space shall
then be filled with cement mortar as specified in 1S-458-2003, sufficiently dry
and finished off flush. Great care shall be taken to ensure that the projecting
ends are not damaged as no repairs can be readily affected from inside the

pipe.
SPIGOT AND SOCKET JOINT (FLEXIBLE)

The RCC pipe with the rubber ring accurately positioned on the spigot shall be
pushed well home into the socket of the previously laid pipe by means of
uniformly applied pressure with the aid of a jack or similar appliance. The RCC
pipes shall be of spigot and socket type and rubber rings as specified in IS-458-
2003, shall be used, and the manufacturers instructions shall be deemed to form
a part of these specifications. The rubber rings shall be lubricated before
making the joint and the lubricant shall be soft soap water or an approved
lubricant supplied by the manufacturer.

Socket & Spigot NP3 & NP4 pipe with rubber ring roll on joint for diameter upto
900 mm should be provided as per table 14 pf IS 458 : 2003.
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D.8.16

D.8.17

D.8.18

Socket & spigot NP3 & NP4 pipe with rubber ring confined joint for diameter
1000 mm to 2200 mm should be provided as per Table -17 of IS 458:2003.

CLEANING OF PIPES

As soon as a stretch of RCC pipes has been laid complete from manhole to
manhole or for a stretch as directed by Owner/Engineer, contractor shall run
through the pipes both backwards and forwards a double disc or solid or closed
cylinder 75 mm less in diameter than the internal diameter of pipes. The open
end of the incomplete stretch of pipeline shall be securely closed as may be
directed by Owner/Engineer to prevent entry of mud or silt etc.

If as a result of the removal of any obstructions Owner/Engineer considers that
damages may have been caused to the pipelines, he shall be entitled to order
the stretch to be tested immediately. Should such test prove unsatisfactory,
contractor shall amend the work and carry out such further tests as are required
by Owner/Engineer.

It shall also be ascertained by contractor that each stretch from manhole to
manhole or the stretch as directed by Engineer is absolutely clear and without
any obstruction by means of visual examination of the interior of the pipeline
suitably enlightened by projected sunlight or otherwise.

MEASUREMENT

All RCC pipes shall be measured according to the work actually done and no
allowance will be made for any waste in cutting to the exact length required.
The measurement for pipes shall be in running meter nearest to a cm. of length
along the centre line of pipe as actually laid at work sites.

The rate for providing, laying and jointing of RCC pipes shall be deemed to
include the cost of rubber rings, jointing material, testing and extra excavation
required for ordinary bedding of pipes and also for pipe sockets, if any.

NOTES

1) If any damage is caused to the pipeline during the execution of work or while
cleaning/testing the pipeline as specified. Contractor shall be held
responsible for the same and shall replace the damaged pipeline and retest
the same at his own cost to the full satisfaction of Engineer.

2) Water for testing of pipeline shall be arranged by Contractor at his own cost.

3) Pipes shall be brought on site proportionate to the required progress for
Thirty days only.
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D-9: LAYING OF PIPES AND FITTINGS/SPECIALS

D.9.0

D.9.1

D.9.2

D.9.3

SCOPE

The specification covers the requirements for laying of pipes and fittings/specials
below ground. The two parts are complementary and are to be read together for
a correct interpretation of the provisions of this specification.

APPLICABLE CODES

The laying of pipes and fittings/specials shall comply with all currently applicable
statutes, regulations, standards and codes. In particular, the following
standards, unless otherwise specified herein, shall be referred to. In all cases,
the latest revision of the standards/codes shall be referred to. If requirements of
this specification conflict with the requirements of the standards/codes, these
specifications shall govern.

CODES OF PRACTICE
a) IS: 783 -Code of practice for laying of concrete pipes

b) IS: 3114-Code of practice for laying of cast iron pipes
c) IS: 3764-Excavation work - Code of Safety

d) IS: 4127-Code of practice for laying of glazed stoneware pipes

e) IS: 5822-Code of practice for laying of electrically welded steel pipes for
water supply

f) IS: 6530-Code of practice for laying of asbestos cement pressure pipes

CARTING AND HANDLING

Pipes and fittings/specials shall be transported from the factory to the work sites
at places along the alignment of pipeline as directed by Owner/ Engineer.
Contractor shall be responsible for the safety of pipes and fittings/specials in
transit, loading/unloading. Every care shall be exercised in handling pipes and
fittings/specials to avoid damage. While unloading, the pipes and
fittings/specials shall not be thrown down from the truck on to hard surfaces.
They should be unloaded on timber skids with steadying ropes or by any other
approved means. Padding shall be provided any other approved means.
Padding shall be provided between coated pipes, fittings/ specials and timber
skids to avoid damage to the coating. Suitable gaps between pipes should be
left at intervals in order to permit access from one side to the other. In case of
spigot socket pipes, care should be taken regarding orientation of pipes while
unloading. As far as possible pipes shall be unloaded on one side of the trench
only. The pipes shall be checked for any visible damage (such as broken
edges, cracking or spalling of pipe) while unloading and shall be sorted out for
reclamation. Any pipe, which shows sufficient damage to preclude it from being
used, shall be discarded. Dragging of pipes and fittings/specials along concrete
and similar pavement with hard surfaces shall be prohibited. Pipes can be
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D.9.4

D.9.5

brought to site only after the mandatory tests i.e. are completed and pipe lots
accepted. i.e. Cube tests, T.E.B., Hydrostatic, water absorption test.

STORAGE

Each stack of pipes shall contain only pipes of same class and size, with
consignment or batch number marked on it with particulars of suppliers
wherever possible. Storage shall be done on firm level and clean ground and
wedges shall be provided at the bottom layer to keep the stack stable. The
stack shall be in pyramid shape or the pipes laid length-wise and crosswise in
alternate layers. The pyramid stack shall be made for smaller diameter pipes for
conserving space in storing them. The height of the stock shall not exceed
1.5m.

Fittings/specials shall be stacked under cover and separated from pipes.

Rubber rings shall be stored in a clean, cool store away from windows, boiler,
electrical equipment and petrol, oils or other chemicals. Particularly in the field
where the rubber rings are being used it is desirable that they are not left out on
the ground in the sun or overnight under heavy frost or snow conditions.

LAYING

EXCAVATION

Before excavating the trench the alignment of pipeline shall be approved by
Owner/Engineer. The excavation of trenches and pits for manholes/ chambers
shall be carried out in accordance with the Technical Specification: Section-D1
and shall be done such that it does note get far ahead of the laying operating as
approved by Owner/Engineer.

To protect persons from injury and to avoid damage to property, adequate
barricades, construction signs, red lanterns and guards as required shall be
placed and maintained during the progress of the construction work and until it
is safe for the traffic to use the roadways. The relevant Indian Standards and
the rules and regulations of local authorities in regards to safety provisions shall
be observed.

Suitable barricading shall be provided along the sides of trenches and pits. The
posts of fencing shall be of timber securely fixed in the ground not more than 3
m apart and they shall not be less than 75 mm in diameter or less than 1.2m
above surface of the ground. There shall be two rails, one near the top of the
post and the other about 450mm above the ground and each shall be from 50
mm to 70mm in diameter and sufficiently long to run from post to post to which
they shall be bound with strong rope. The method of projecting rails beyond the
post and trying them together where they meet will not be allowed on any

Signature of Bidder Page | 219




22" Sabarmati River Front Development Corporation Limited “

account. All along the edges of the excavation trenches a bank of earth about
1.2m high shall be formed where required by owner/ engineer for further
protection.

The road metal and also the rubble packing shall first be stripped off for the
whole width of the trench/pit and separately deposited in such place or places
as may be determined by Owner/Engineer.

During excavation, large stones and rubble shall be separated and removed
from the excavated soil and stacked separately. The material from excavation
shall be deposited on either side of the trench leaving adequate clear distance
from the edges of the trench and pit, or as may be necessary to prevent the
sides of the trench pit to slip or fall, or at such a distance and in such a manner
as to avoid covering fire hydrants, sluice valves, manholes covers etc. and so as
to avoid abutting the wall or structure or causing inconvenience to the public and
other service organisations or otherwise as Owner/engineer may direct.

Contractor shall take into account additional excavation if any as Owner/
Engineer may require in order to locate the position of water pipes, drains,
sewers etc. or any other works which may be met with, in or about the
excavation of trenches/pits while quoting the rates for excavation. Such
service lines if met with during excavation shall be properly maintained by
Contractor, by means of shoring, strutting, planking over, padding or otherwise
as Owner/Engineer may direct, and shall be protected by the Contractor from
damage during the progress of the work. All precautions shall be taken during
excavation and laying operations to guard against possible damage to any
existing structure/pipeline of water, gas, sewage etc.

If the work for which the excavation has been made is not completed by the
expected date of the setting of monsoon as stipulated in “Data Sheet -A” or the
setting in of rain whichever is earlier, or before the day fixed by Owner/ Engineer
for filling in any excavation on account of any festival or special occasion.
Contractor shall backfill such excavation and consolidates the filling.

Utmost care shall be taken to see that the width of the trench at the top of pipe is
not more than that specified in drawing. In case additional width is required it
shall be provided only in the top portion from the ground level up to 300-mm
above the top of pipe. If any extra width is provided in the area below this
portion, Contractor shall have to provide remedial measures in the form of lime
concrete or rubble masonry otherwise at the discretion and to the satisfaction of
Owner/Engineer. If rock is met with, it shall be removed to 15 cm below the
bottom of pipes and fittings/specials and the space resulting shall be refilled with
granular materials and properly consolidated. Bottom of trenches/pits shall be
saturated with water well rammed wherever Owner/ Engineer may consider it
necessary to do so.
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D.9.6

D.9.7

D.9.8

Wherever a socket or collar of pipe or fitting/special occurs, a grip is to be cut in
the bottom of the trench or concrete bed to a depth of at least 75 mm below the
bed of the pipe so that the pipe may have a fair bearing on its shaft and does
not rest upon its socket. Such grip shall be of sufficient size in every respect to
admit the hand all around the socket in order to make the joint and the grip shall
be maintained clear until the joint has been approved by Owner/Engineer.

When welding is to be carried out with the pipes and specials in the trench,
additional excavation of not more than 60 cm in depth and 90 cm in length shall
be made at joints in order to facilitate welding.

The excess excavated material shall be carried away from site of works to a
place up to a distance as directed by Owner/Engineer. This shall be done
immediately so as not to cause any inconvenience to the public or traffic. If the
instructions from Engineer are not implemented within seven days from the date
of instructions to cart the materials and to clear the site, the same shall be
carried out by Owner/Engineer and any claim or dispute shall not be entertained
in this respect.

DEWATERING

During the excavation, if subsoil water is met with Contractor shall have to
provide necessary equipment and labourers for dewatering the trenches/pits by
bailing out water or water mixed with clay; if pumping out subsoil water is found
to be necessary, Contractor shall provide sufficient number of pumps for the
same. In both the above cases the excavation shall be done to the required
level and the pipes shall be laid to proper alignment and gradient. Contractor
shall also make necessary arrangement for the disposal of drained water to
nearby storm water drain or in a pit if allowed by Owner/Engineer. In no case
the water shall be allowed to spread over the adjoining area. Before discharging
this water into public sewer/drain, Contractor shall take necessary permission
from the local authorities.

SPECIAL FOUNDATION IN POOR SOIL

Where the bottom of the trench and sub-grade is found to consist of material
which is unstable to such a degree that in the opinion of Owner/Engineer, it
cannot be removed and replaced with an approved material thoroughly
compacted in place to support the pipe properly, a suitable foundation for the
pipes, consisting of piling, timbers or other materials, in accordance with
relevant drawings and as instructed by Owner/Engineer shall be constructed.

WOODEN SHORING

Contractor shall suitably design polling bards, walling and struts to meet different
soil conditions that might be encountered in excavating trenches/ pits. The
horizontal and vertical spacing of struts shall be such that not only the sides of
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D.9.9

D.9.10

trenches shall be prevented from collapse but also easy lowering of pipe in
trenches shall be ensured without creating undue obstructions for the
excavation of the work. Any inconvenience and/or delay that might be caused in
lowering pipes in trenches as a result of adopting improper spacing of struts by
Contractor shall be his sole responsibility. No part of shoring shall be at any
time be removed by Contractor without obtaining permission from
Owner/Engineer. While taking out shoring planks the hollows of any form must
simultaneously be filled in with soft earth well rammed with rammers and with
water.

Owner/Engineer may order portions of shoring to be left in the trenches/pits at
such places, where it is found absolutely necessary to do so to avoid any
damage, which may be caused to buildings, cables, gas-mains, water mains,
sewers etc. in close proximity of the excavation, by pulling out the shoring from
the excavations. Contractor shall not claim, on any reason whatsoever, for the
shoring which may have been left in by him at his won discretion.

STEEL PLATE SHORING

Where the subsoil conditions are expected to be of a soft and unstable character
in trench/pit excavation, the normal method of timbering may prove insufficient
to avoid subsidence of the adjoining road surfaces and other services. In such
circumstances Contractor will be required to use steel trench sheeting or sheet
piling adequately supported by timber struts, walling etc., as per the instructions,
manner and method directed by Owner/ Engineer. Contractor shall supply,
pitch, drive and subsequently remove trench sheeting or piling in accordance
with other items of the specification.

BONING STAVES AND SIGHT RAILS

In laying the pipes and fittings/specials the centre for each manhole/chamber or
pipeline shall be marked by a peg. Contractor shall dig holes for and set up two
posts (about 100 x 100 x 1800 mm) at each manhole/chamber or junction of
pipelines at nearly equal distance from the peg and at sufficient distances there
from to be well clear of all intended excavation, so arranged that a sight rail
when fixed at a certain level against the post shall cross the centre line of the
manhole/chamber or pipelines. The sight rail shall not in any case be more than
30m apart. intermediate rails shall be put up if directed by Owner/Engineer.

Boning staves of 75mm x 50 mm size shall be prepared by Contractor in various
lengths, each length being of a certain whole number of meters and with a fixed
tee head and fixed intermediate cross pieces, each about 300 mm long. The
top-edge of the cross piece must be fixed below the top-edge of the cross piece
must be fixed below the top-edge of the tee-head at a distance equal to the
outside diameter of the pipe or the thickness of the concrete bed to be laid as
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D.9.11

D.9.12

the case may be. The top of cross pieces shall indicate different levels such as
excavation for pipeline, top of concrete bed, top of pipe etc. as the case may be.

The sight rail of size 250-mm x 40 mm shall be screwed with the top edge
resting against the level marks. The centre line of the pipe shall be marked on
the rail and this mark shall denote also the meeting point of the centre lines of
any converging pipes. A line drawn from the top edge of one rail to the top edge
of the next rail shall be vertically parallel with the bed of the pipe, and the depth
of the bed of pipe at any intermediate point may be determined by letting down
the selected boning staff until the tee head comes in the line of sight from rail to
rail.

The post and rails shall be perfectly square and planned smooth on all sides and
edges. The rails shall be painted white on both sides and the tee-heads and
crosspiece of the boning staves shall be painted black.

For the pipes converging to a manhole/chamber at various levels, there shall be
a rail fixed for every different level. When a rail comes within 0.60 M of the
surface of the ground, a higher sight-rail shall be fixed for use with the rail over
the next point.

The posts and rails shall in no case be removed until the trench is excavated,
the pipes are laid and Owner/Engineer gives permission to proceed with the
backfilling.

BEDDING
The type of bedding for pipes shall be as per Drawing and Schedule-B.
LAYING OF PIPES AND FITTINGS/SPECIALS

All precautions shall be taken during excavation and laying operations to guard
against possible damage to any existing structure/pipeline of water, gas,
sewage etc. After excavation of trenches, pipes shall not be lowered unless the
dimensions of trenches and bedding work for pipes at the bottom of the trenches
are approved and measured by Owner/Engineer. Pipes and fittings/specials
shall be carefully lowered in the trenches. Special arrangements such as
cranes, tripods with chain pulley block for lowering the pipes and fitting/specials
shall be made by Contractor. In no case pipes and fittings/specials shall be
dropped. Slings of canvas or equally non-abrasive material of suitable width or
special attachment to fit the ends of pipes and fittings/specials shall be used to
lift and lower the coated pipes and fittings/specials. @ The pipes and
fittings/specials shall be inspected for defects and is rung with slight hammer
preferably while suspended to detect cracks. If doubt persists, further
confirmation shall be done by pouring a little kerosene /dye on the inside of the
pipe at the suspected spot. No sign of kerosene/dyke should appear on the
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D.9.13

outside surface. Pipes and fittings/specials damaged during lowering or aligning
shall be rejected by Owner/Engineer.

All the pipes are to be laid perfectly true both in alignment and to gradient
specified. In case of spigot and socket pipe the socket end of the pipe shall face
upstream, except when the pipeline runs uphill in which case the socket ends
should face the upgrade. The laying of pipes shall always proceed upgrade of a
slope. After placing a pipe in the trench, the spigot end shall be centered in the
socket and the pipe forced home and aligned to required gradient. The pipes
shall be secured in place with approved backfill material tamped under it except
at the socket. Pipes and fittings/specials, which do not allow a sufficient and
uniform space for joints, shall be removed and replaced with pipes and
fittings/specials of proper dimensions to ensure such uniform space.
Precautions shall be taken to prevent dirt from entering the jointing space. At
times when pipe laying is not in progress, the open ends of pipe shall be closed
by a watertight plug or other means approved by Owner/Engineer. During the
period that the plug is on, the Contractor shall take proper precautions against
floating of the pipe owing to entry of water into the trench. Wherever it is
necessary to deflect pipe from a straight line, either in the vertical or horizontal
plane, to avoid obstructions or where long radius curves are permitted the
deflection allowed at joints shall not exceed 2%:%. In case of pipes, with joints
to be made with loose collars, the collars shall be slipped on before the next
pipe is laid. The pipes shall be laid such that the marking on pipes appears at
the top of the pipes.

The cutting of pipe for inserting valves, fittings or specials shall be done in a
neat and workman like manner without damage to the pipe so as to leave a
smooth end at right angles to the axis of the pipe. For this purpose, pipe-cutting
machine shall be used.

JOINTING
Jointing for pipes and fittings/specials shall be as per 1S-783 (latest revision)
done in accordance with the relevant specifications depending upon the type of

pipes being used.

Basic requirements for jointing the pipes are

a) Cleanliness of all parts , particularly joint surface.

b) Correct location of components.

c) Centralization of spigot within socket.

d) Provision of the correct gap between the end of the spigot and the back
of the socket to ensure flexibility at each joint.

e) Any lubricant used shall be approved as to composition and method of
application.
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D.9.14

TESTING AND COMMISSIONING

Testing and commissioning of pipes shall be as per I1S-783 (latest Revision)
clause 15.5 done in accordance with the relevant specifications.
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PIPE PUSHING

1.1 General specifications

The pipeline is crossing Main Riverfront Road which requires pipe pushing as
below:

The length of the pipe pushing under the above crossings will be the existing
width of the road at ground level plus one meter on either side. Beyond this the
RCC casing pipe will be laid by open excavation with carrier pipe upto Riverfront
boundary crossing as per drawing and direction of Engineer in charge.

The carrier pipeline shall be installed in RCC Pipe of required dia.
1.2 For Crossing :

@) At crossings the work shall be performed as per specifications and under
the supervision of concerned authorities.

(b) In case, however the minimum requirements of the governing agencies
are less than those set out in the drawing or the specifications given
herein, then the requirements given in the drawings and the
specifications given for carrier line shall be followed.

(© At all crossings the pipe shall be laid straight without bends so that if
necessary the pipe at a later date may be replaced without cutting the
casing. The pipe shall extend at least 2 meters beyond the end of
casing pipe at either end.

(d) The method of carrying out a pipe crossing by pushing for various
crossings on this pipeline route shall be jointly inspected by the
representative of the Company and Tenderer and concerned approval
authority for each category of work prior to commencement of actual
work.

1.3 The tenderer shall provide 350 mm thick brick wall at both ends of casing pipe
after laying of carrier pipe within casing pipe.

1.4 On both ends of casing pipe, concrete supports are to be provided as per
direction of engineer in charge.

2 PUSHING OF RCC PIPE

Pushing of RCC Pipe through Main road shall be done as per required length as
shown in the drawing including providing and laying RCC cast in situ thrust bed
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and thrust wall with necessary excavation including required shoring and
strutting, form work, curing, vibrating as per contractors own design including
necessary reinforcement for thrust bed and thrust wall including necessary
structural steel work for front shield, intermediate collar joints, spacers, jacking
pits, jacking rig, sliding channel including pushing with hydraulic jack without
disturbance including necessary excavation within pipe, all necessary refilling
required after pushing work is over including carting of extra / surplus earth
within 5 km lead, necessary labour required for pushing work including all
necessary cost of hydraulic jacks, accessories and consumables. All structural
steel works will be property of contractor after pushing work is completed.

Before pushing RCC pipe, outer surface of both the pipes will be painted with a
coat of zinc rich epoxy primer of thickness 4 mils and inside surface of both the
pipe shall be painted with high build epoxy to RDSO specification No. M & C /
PCN/ 111/ 88 to a dry film thickness of 250 micron.

Signature of Bidder Page | 227




" Sabarmati River Front Development Corporation Limited ‘

Signature of Bidder Page | 228




22" Sabarmati River Front Development Corporation Limited “

D-4 : GRANULAR /CEMENT CONCRETE BEDDING

(A) PROVIDING AND LAYING COMPACTED GRANULAR BEDDING AS PER
DRAWING ATTACHED.

D.4.0 WORKMANSHIP

D.4.1 The sand / granular material to be use for bedding shall be free from salts,
organic or other foreign matter. All clods of sand shall be broken.

D.4.2 As soon as the work in trench has been completed and measured the
site of trench shall be cleared of all debris, brick bats, mortar dropping etc.
sand filled with sand in layers not exceeding 20 cms. Each layer shall
be adequately watered, rammed and consolidated before the succeeding
layer is laid. The sand shall be rammed with iron rammers where feasible
and with the butt ends of crowbars, where rammer cannot be used.

D.4.3 The finished level of bedding shall be kept to shape intended to be given to
excavation.
D.4.4 The consolidation may be done by hand rammers, where so specified. The

extent of consolidation required shall also be as specified.

D.4.5 The sand /granular material shall be allowed to be used in bedding the trenches.
Under no circumstances black cotton soil be used for bedding.

D.4.6 MODE OF MEASUREMENTS & PAYMENT :
The payment shall be made for bedding the granular material as per drawings.
No deduction shall be made for shrinkage or voids, if consolidated as instructed
above.
The rate shall be for a unit of one cubic meter.

(b) Providing and casting situ cement concrete (1:4:8) bedding using granite

quartizite trap metal of size 25 mm to 40 mm including consolidation,
curing etc. complete.

D.4.7 The concrete bedding of proportion (1:4:8) shall be according to specification of
Item of concrete works.

D.4.8 MODE OF MEASUREMENTS & PAYMENT:
The payment shall be made for concrete bedding as per drawings. No
deduction shall be made for shrinkage or voids, if consolidated as instructed
above.
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The rate shall be for a unit of one cubic meter.
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D-8 : JUNCTION MANHOLE, SCRAPER MANHOLE & FRC MANHOLE SEAT AND COVER

D.8.0

D.8.1

D.8.2

MATERIALS :

Water shall conform to M-1, Cement conform to M-3, Stone coarse aggregate
of 20 mm nominal size shall conform to M-12, Grit shall conform to M-8,
Steel reinforcement shall conform to M-17, 18. Flyash brick shall conform to
M-93, Cement mortar of specified proportion shall conform to M-11.

Manhole cover with frame of required size and weight shall be procured by the
contractor.

WORKMANSHIP :

The manhole of different types and sizes as specified shall be constructed in
sewer line at such place and to such levels and dimension as shown in drawing
or as directed.

Excavation :- The excavation for construction of manhole including
dismantling of all types of roads surface guarding, barricading, lightening the
trenches, dewatering if required, removing and replacing, shifting of
telephone/electric cables, pipe line etc. and all other safety provisions like
shoring and strutting etc. till refilling of trenches and completion of manhole
construction, stacking of excavated stuff within the specified lead, back filling
of selected excavated earth, watering and considation etc. complete shall be
carried out as per relevant specification of Excavation.

Concrete work :- The bed concrete in P.C.C. (1:2:4), benching concrete for
channel in C.C. (1:2:4) and RCC slab &wall in M-40 grade conc. with necessary
centering and shuttering work shall be provided. It should be placed deemed
and or vibrated and cured as directed by engineer in charge.

REINFORCEMENT :

All the reinforcement bars shall be accurately placed in exact position shown
on the drawings and shall be securely held in position during placing of of
concrete by annealed No. 1 binding wire not less than 1 mm is size and by using
stay block ornnetal chair spacers, metal hangers, supporting wires or other
approved devices it sufficiently close intervals. Bars shall not be allowed to
bag between supports nor displaced during concrete of any other operation of
the work. Reinforcement after being placed in position shall be maintained in a
clean condition until completely embedded in concrete. Special care shall be
exercised to prevent any displacement of reinforcement in concrete already
placed. To prevent reinforcement from corrosion, concrete cover shall be
provided as indicated on drawings.
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D.8.3

Bars shall be bend cold to specified shape and dimensions or as directed, attain
proper radius of bends, Bars shall not be bent or straightened in a manner that
will injure the materials. Bars bend during transport of handling shall be
straightened before being used on the work. Unless other wise specified for
mild steel a "U' type hook at the end of each bar shall invariably be provided to
main reinforcement.

In case which are not round and in case of deformed bars, the diameter shall
be taken as the diameter of circle having an equivalent effective area. The
cold twisted steel bars shall be used or without hooks at the ends. Deformed
bars without hooks shall however, comply with relevant anchorage
requirements.

Bars crossing each other where required shall be secured by binding wires
(annealed) of size not less than 1 mm in such a manner that they do not slip
over each other at the time of fixing and concreting.

As far as possible bars of full length shall be used. In case this not possible
overlapping of bars shall be done as directed. The overlaps shall be staggered
for different bars and located at points along the span where shear not bending
moment is maximum.

When permitted or specified on the drawings joints of reinforcement bars
shall butt welded so as to transmit their full stresses. Welded joints shall
preferably located at points when steel will not be subject to more than 75
percent of the maximum permissible stresses and welds so staggered that at
any one section not more than 20 percent of the rods are welded. It shall be
ensured that no voids are left in welding and when welding is done in two or
three stages, previous surface shall be cleaned properly. Ends of the bars shall
be cleaned of all loose scale, rust, grease, paint and other foreign matter
before welding. Only competent welders shall be employed on the work.

FIXING OF STEPS AND MANHOLE COVER :

During the construction of masonary wall of the manhole the cement mortar
of required proportion shall be used for embedding steps in the wall masonary.
The spacing of steps in the masonary shall be 300 mm centre to centre in
the staggered position in the vertical direction with two staggered raws at
385 mm centre to centre in the horizontal direction the top of the manhole
shall not be more than 300 mm above the benching and the centre line of two
staggered raws shall be the centre line of the shorter side of manhole frame
in the roof of chamber.

During fixing of the steps, the wall should not be damaged and shall not
vibrate or shall not shake during ascents and decents otherwise they shall
have to be refixed correctly as per the drawings or as mentioned above.
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D.8.4

D.8.6

Manhole frame shall be firmly and securely laid on top of shafts of conical tops
in 25 mm thick cement mortar and shall be embedded in 200 mm the
cement concrete of proportion 1:2:4 (1 Cement : 2 coarse sand : 4 Kapchi as
aggregate of 20 mm nominal size) in such a way that the top of M.H. frame
shall be flush with concrete surface and top surface neatly finished 25 mm
thick with cement mortar 1:3 in conformity with ground or road levels.

OTHER REQUIREMENTS :

As per line and level and size of the manhole pit shall be excavated as per
drawing or as ordered by the Engineer.

The foundation concrete 1:2:4 with required thickness as per drawing or as
directed shall be laid after compacting the bottom of the pit. The cement
concrete shall conform to specified specification of Cement Concrete.

The clear inside chamber size of opening shall be as per the drawing or as
directed by the Engineer-in-charge.

Channels shall be in semi circular in the bottom half and a diameter equal to
the sewer. Above the horizontal diameter, the side shall be extended vertically
to the same level as the crown of the out going pipe and the top edge shall be
suitably rounded off. The branch channels shall also be similarly constructed
with respect to the benching but at their junctions with the main channel an
appropriate fall suitably rounded off in the direction of flow in the main channel
shall be given.

For conical shaft of manhole necessary conical portion shall be treated from
750 mm below the bottom of concrete of slab for fixing of manhole cover and
frame.

The item includes curing of all the cement work for 14 days.

FIBRE REINFORCED CONCRETE:

Frame and Cover — The fibre reinforced concrete frame and cover shall be
560 mm dia. Heavy duty type (circular-HD-20) as per 1S:12592-2002. The

dimensions of frame shall as per table-1 of clause 5.2 of 1S-12592. The load
test shall be as per table-2 of IS : 12592-2002.
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Table No. 2 — Test Load and Diameter of Block

Grade of Type Load Diameter of
Cover Block
LD-2.5 Rectangular, square or circular 25 300
MD-10 Rectangular or circular 100 300
HD-20 Rectangular, square or circular 200 300

EHD-35 Rectangular, square or circular 350 300

The cover should have suitable lifting arrangement. The FRC frame and cover

shall be paid on number basis of completed item at site.
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Dismantling existing plain or reinforced concrete by Vibration free cutting to shape and
size for RCC wall, thickness may vary as per drawing using “Hydraulic Wall saw system
or wire saw system ” with complete mechanical, electrical and control system including
site inspection, planning as per approved working method; executing work at site by
authorized and trained applicator of the manufacturer of the above equipment, applicator
guaranting successful execution of work, including all necessary tools and tackles;
checking for safety of all working men and existing structures all complete as per
direction of engineer-in-charge. The mode of measurement for Dismantling will be actual
cross section of cut made by the hydraulic wall saw system.(Length x Thickness of piece
which has been cut by blade).Rate shall also include lifting of concrete without effecting /
disturbing the existing retaining wall and unloading the concrete piece within the range
of 100mtrs from the cutting area as per directions of engineer in charge. Minimum weight

for lifting is 2.5 Ton.

1. The rate shall include all equipment, machine tools, labour, manpower, consumable materials,
safety appliances, transportation, placing concrete cut slab as directed by Engineer In
Charge, electricity, water supply etc.

2. Prior approval is must before starting the cutting work.

3. Mode of measurement is actual size of piece (Length x Thickness of piece which has been
cut by blade).

4. The unit rate is in Sqgmt.
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Dismantling existing plain or reinforced concrete by Vibration free cutting to shape and
size for RCC floor cutting, thickness of any size using “RCC floor saw” with complete
mechanical, electrical and control system including site inspection, planning as per
approved working method; executing work at site by authorized and trained applicator of
the manufacturer of the above equipment, applicator guaranting successful execution of
work, including all necessary tools and tackles; checking for safety of all working men
and existing structures all complete as per direction of engineer-in-charge. The mode of
measurement for Dismantling will be actual cross section of cut made by the hydraulic
wall saw system.(Length x Thickness of piece which has been cut by blade).Rate shall
also include lifting of concrete without affecting / disturbing the existing structure and
unloading the concrete piece within the range of 100mtrs from the cutting area as per

directions of engineer in charge. Minimum weight for lifting is 2.5 Ton.

1. The rate shall include all equipment, machine tools, labour, manpower, consumable materials,
safety appliances, transportation, placing concrete cut slab as directed by Engineer In
Charge, electricity, water supply etc.

2. Prior approval is must before starting the cutting work.

3. Mode of measurement is actual running meter of piece (Length of piece which has been cut
by blade)

4. The unit rate is in Rmt.
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TECHNICAL SPECIFICATION
FOR
ELECTRICAL WORKS
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ELECTRICAL MATERIAL SPECIFICATION

E-9,10 LT CABLING AND TERMINATION
1.1 Scope:

The scope consists of Supply, laying, testing and commissioning of L.T. XLPE Cable
and its termination.

1.2 Standards:
AS PER SCHEDULE OF INDIAN STANDARDS; ATTACHED IN THE DOCUMENT
1.3 Cables:

A) LV POWER CABLES will be 1100 Volts grade single / multicore standard aluminum /
Cu.conductor extruded XPLE insulated with extruded PVC inner sheath outer sheath
made of FRLS PVC compound conforming to 1S-7098 part-1. Single core will be used
for DC application. Cables in buried insulation shall be armoured type. Armoured
cable should be provided with galvanized steel wire or strip armouring.

B) Control cables will be 1100 Volts grade multicore minimum 2.5 sgmm cross section
standard copper conductor minimum 7 strands PVC insulated inner extruded
sheathed and other sheath made of extruded FRLS PVC compound conforming to
I1S-1554 part-1.

Cables in buried insulation shall be armoured type.

Q) All cables shall be new without any kind or visible damage. The manufacturers name,
insulating material, conductor size and voltage class shall be marked on the surface
of the cable at every 600 mm centres.

14 Cable joints and termination:

A) Connectors :

Cable terminations shall be made with copper/Aluminium Heavy duty long neck
copper crimping lugs only crimped type solder-less lugs for all aluminium cables
and stud type terminals. For copper cables copper crimped solder-less lugs shall be
used.

Crimping shall be done with the help of hydraulically operated crimping tool. All cable
lugs should be long neck type only.

B) Cable Glands :

Cable glands shall be of heavy duty brass compression / whether proof type as
specified. Generally single compression type cable glands shall be used for indoor
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protected locations and double compression type shall be used for outdoor locations.
Glands for classified hazardous areas shall be CMRI approved.

Q) Ferrules :
Ferrules shall be of self sticking type and shall be employed to designate the various
cores of the control cable by the terminal numbers to which the cores are connected,
for ease in identification and maintenance.

D) Cable joints :

Kit type joint shall be done and filled with insulating compound. The joint should be for
1.1 KV grade insulation.

E-17 External Lighting
1.0 Scope:
1.1 The scope of work covers the supply, installation and testing of lighting poles with

required foundation as per drawing complete in all respect, weather proof light
fixtures, wiring to the fixtures, cable laying, earthing as specified and shown on
drawings.

2.0 Standards:
As per Applicable standard.
3.0 Light Fixtures:

3.1 The light fixture construction shall be of IP rated as per Indian standards and as per
requirement with die cast aluminium with a separate compartment for integral ballast
equipment. The reflector shall be anodized polished aluminium. The glass refractor
shall be heat resistant.

3.2 Lamp holder shall be of porcelain and shall comprise of a terminal block of no
hygroscopic material. The luminaries shall have integral ballast housed in water tight
and dust tight metal cases. Ballast shall be pre-wired to the Lamp socket and terminal
block, requiring only power supply leads to the ballast primary terminals.

3.3 The Lamp & Laminar shall generally follow the specification under section "LIGHT
FIXTURES'.

4.0 Detail specifications of “G.l. POLE”
Design:
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5.0

51

The Poles shall be designed to withstand the maximum wind speed as per IS 875.
The Pole shall withstand top load up to 300 Kgs.

Pole Shaft:

The pole shaft shall be in continuously conical shape. It should be in a single piece
construction.

Door opening:

The Poles shall have appropriate door opening fitted with integral junction box at the
elevation as shown in the drawing. The door shall be vandal resistance and shall be

weather proof to ensure safety of inside connections.

The pole shall be adequately strengthened at the location of the door to
compensate for the loss in section.

Exterior Finish:
The poles shall be Externally PU treated & coated for UV stabilization.
Fixing Type:

The Poles shall be embedded type & it will be fixed with the foundation as shown in
the drawing.

Physical Dimensions:

Should be followed as shown in the drawing. (However the tenderer shall also
specify his consideration in a separate sheet for all the physical parameters along
with the tender)

Standards:

The Poles design should comply with relevant standards.

Manufacturing:

The pole manufacturing unit shall be ISO 90012002 certified to ensure consistent
guality & environmental protection. The manufacturing process should be “Filament
Winding & Taper Ground” to absolute smooth finish with UV retarded Higloss
Polyurethane Paint.

Cable laying:

Cabling shall be generally as specified in the section "CABLING'.
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5.2 Cables shall be terminated in a 4-way terminal block inside the pole or attached
therewith as shown on drawings.

5.3 Cable route shall be as shown on the drawings or the contractor shall mark out the
route and lay the cables only upon approval of the route.

6.0 Earthing:

6.1 All street lights fixtures and poles shall be earthed as specified under section
"EARTHING'.

7.0 Mode of Measurement:

7.1 Each light fitting with lamp, control gear, earthing etc. shall be considered as one unit

for measurement and payment.

7.2 Each lighting pole, concrete coping, base plate earthing etc. shall be considered as
one unit for measurement and payment.

7.3 All cabling work shall be measured on the basis of unit length and the cost shall
include, cost of cable, cable termination in junction boxes or pole terminal box etc.
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SPECIAL CONDITION FOR TESTING
(CONTRACTOR TO READ THIS CAREFULLY)

1.0 SCOPE :

If required contractor should have to take all necessary testing/ random testing of
equipments and component prior to supply as per the guidelines / rules / sampling
method etc. of IS at manufacturing works or other standard lab in presence of
Client’s representative & consultant as witness testing. Any deviation in parameters
which is not as per IS is not accepted and client reserve the rights to reject the

same at any stage of the project.
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APPLICABLE STANDARDS

Sr.

1)

2)

3)

4)

5)

6)

7

8)

9)

10)

11)

12)

13)

14)

No.

Signature of Bidder

IS No.

IS: 9926-1981

IS: 1554-Part |
-1988

IS: 3961-Part Il & IV

-1967

IS: 8130-1984

IS: 8130-1984

IS: 5831-1984

IS: 8130-1984

IS: 11955-1987

IS: 732-1989

IS: 694-1990

IS: 9537-Part Il
-1983

IS: 6946-1973

IS: 1293-2005

IS: 8130-1984

Description

Fuse wire used in rewirable type electric
fuses up to 650 Volts.

PVC insulated electric cables

Heavy
duty.
Recommended current rating

for
cables.

Copper conductor in insulated cables and
cores.

Conductor for insulated electric cables and

flexible cords.

PVC insulation and sheath of electric

cables.

Aluminum conductor for insulated cables.
Reco

mmended current rating for Cable.

Code of practice for electrical wiring

installation system Voltage not exceeding

650 Volts.

PVC insulated cables (wires).

Installation of Rigid non-metallic

condui
ts for electrical wiring.

Flexible (playable) non-metallic conduits
for electrical installation.

Plugs and sockets up to 250V.

Conductors for insulated electrical cables
and flexible codes.
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15) IS: 9537-1980 : Specification for conduit for electrical
installation.
16) IS: 3419-1988 : Accessories for non-metallic conduits for

electrical wiring.

17) IS: 1370 : Low voltage fuse and links up to 1000
volts.
18) I1S: 1913-1978 : General and safety requirement for lighting
fittings.
19) IS: 1944-1981 : Code of practice for lighting public
thorough fares.
20) IS: 3528-1966 : Waterproof electric lighting fittings.
21) IS: 3553-1966 : Water tight electric lighting fitting.
22) IS: 1239-Part | : Mild Steel tubular and other
-2004 wrought steel pipe fitting.
23) IS: 10322-Part V : Luminaries for street light.
-1987
24) IS: 7098 (Part I, II, 1) : XLPE armoured Cables up to
-1988 1000V.

NOTE: All codes and standards means the latest where not specified otherwise the
installation shall generally follow the Indian Standard codes of practice or relevant
British Standard Codes of Practice in the absence of corresponding Indian Standards.

PLEASE FOLLOW:

a. Indian Electricity Act of 1910 and rules issued there under revised up to date.

b. Regulations for electrical equipment in building issued by The Bombay Regional
Council of insurance Association of India.
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1)

2)

3)

4)

5)

6)

7
8)

9)

LIST OF APPROVED MAKE / MANUFACTURER

Rigid PVC Conduit

Accessories for conduit

Flexible Copper Wires

PVC tape

LT Cables

Glands

Cable Lugs
Connectors

Gl Poles

10) DWC Pipes

11) Control Cables

12) Light Fixture

Signature of Bidder

ISI & FIA approved & manufactured from
virgin material. Precision, Nihir, Polycab.

Same make as of pipe

FRLS type: Finolex, Polycab, Primecab,
Havell’'s, R.R. kabel.

Steel grip, Anchor

Finolex, Primecab, CCI, Avo cab, polycab,
Havell’s.

Compression type, Heavy duty and deep
threading with rubber ring and double
washers. (Sample to be approved) HMI,
Comet

Dowels, 3-D

Elmex, Connectwel

Rex, Dutron, equi
Finolex, Primecab, Lapp Cables

Phillips, Schreder, GE / equivalent (Sample
to be approved)
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Special Notes :

» The successful tenderer will have to supply the makes from above in consultation with
the Client / Architect / Consultant without any extra cost.

» The tenderer should have to submit considered makes from the above list along with
the tender with covering letter of separate letter enclosure. However, the final decision
for accepting make specified by tenderer would be of client / Architect / Consultants.

» As far as possible, the successful tenderer will have to place order directly to the
manufacturer OR it's authorized dealer.

» The Client/Architect/Consultants have right to check the challans of supplier.

» Make of components required to be used by contractor to complete the installation, if
not mentioned anywhere, shall be required to GOT IT APPROVED by
Client/Architect/Consultant before installation in writing manner.

» Within a week of work order, the contractor shall submit the sample of each item /

component of above mentioned approved make for the approval of the
Client/Architect/Consultant.
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ELECTRICAL ITEM SPECIFICATION

9.0 LT CABLING

9.1
Supply, testing and Laying XLPE steel wirefflat armoured cable of 1100 V
grade of Aluminum / Copper Conductor of following sizes in readymade trench
or mounted on wall with necessary clamping arrangement or in pre-laid RCC
hume pipe with necessary cable identification mark to be provided at distance
of 10 mt. The vertical cable on wall shall be drawn in prelaid conduit for vertical
mechanical support.

1) Material

Shall be confirm to E- 9,
2) Workmanship
Installation

A) Cables shall be laid in the routes marked in the drawings. Where the route is not
marked, the contractor shall mark it out on the drawings and also on the site and
obtain the approval of the Architect/Consultant before laying the cable. Procurement
of cables shall be on the basis of actual site measurements and the quantities shown
in the schedule of work shall be regarded as a guide only.

B) Cables, running indoors shall be laid on walls, ceiling, inside shafts or trenches.
Single cables laid shall be laid in GI/PVC pipe and not to fix on wall slab directly or
drawn through Gl / PVC pipes fixed on wall or ceiling and supported at not more than
500 mm. Where number of cables is run, necessary perforated cable trays shall be
provided wherever shown. Perforated trays shall be mild steel or Aluminum as
specified in the schedule of work and supported on mild steel frame work as shown
on drawings or as approved. Cables laid in built-up trenches shall be on steel
supports. Plastic / Aluminum identification tags shall be provided at every 30 m. All
cables laid shall be properly dressed and at least 50 mm space shall be kept between
the cables.

C) Cables shall be bent to a radius not less than 12 (twelve) times the overall
diameter of the cable or in accordance with the manufacturer's recommendations
whichever is higher.

D) In the case of cables buried directly in ground, the cable route shall be parallel or
perpendicular to Lower Promenade ways, walls etc. Cables shall be laid on an
excavated, graded trench, over a sand or soft earth cushion to provide protection
against abrasion. Cables shall be protected with brick or cement tiles on all the three
sides as shown on drawings. Width of excavated trenches shall be as per drawings.
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Back fill over buried cables shall be with a minimum earth cover of 750 mm to 1000
mm. The cables shall be provided with cables markers at every 20 meters and at all
loop points.

E) The general arrangement of cable laying is shown on drawings. All cables shall be
full runs from panel to panel without any joints or splices. Cables shall be identified at
end termination indicating the feeder number and the Panel/Distribution board from
where it is being laid. cable termination for conductors up to 4 sg.mm. may be
insertion type and all higher sizes shall have tinned copper compression lugs. Cable
termination shall have necessary brass glands. The end termination shall be insulated
with a minimum of six half-lapped layers of PVC tape. Cable armouring shall be
earthed at both ends.

F) In case of cables entering the buildings. It would be done duly only through pipes.
The pipes shall be laid in slant position, so that no rain water may enter the building
after the cables are tested. The pipes shall be sealed with M. seal & then tarpaulin
shall be wrapped around the cable for making the entry of water light.

G) Cables shall be provided with stainless steel/Aluminum cable identification tags at
a maximum distance of 10m.

H) All cables to be laid should be properly dress and at least 50 mm space should be
kept between the cables.

Testing:
A) MV cables shall be tested upon installation with a 500 V Meggar and the following
readings established:
1) Continuity on all phases.
2) Insulation Resistance.
(a) Between conductors.

(b) All conductors and ground.

All test readings shall be recorded and shall form part of the completion
documentation.

3) Mode of measurement
The cable shall be measured in per mt. Basis and the rates shall include,

1) Cables and clamps
2) Installation, Commissioning and testing.

Cable length shall be certified by engineer in charge from Client’'s / PMC side.
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10.0 CABLE TERMINATION

10.1 Supplying & fixing single/ double compression type Brass glands & making
joint with necessary bi metalic crimping socket of long nack type connecting
the same to various equipment/panel/DB etc. for the following sizes:
1) Material
Should conform to E — 10.
2) Workmanship
Cable joints shall be done as per regular practice and check shall be carried out for
loose connections and leakages. Insulation cutting shall be done properly taking care
that no area of the conductor remains exposed. Crimping shall be done with the help
of hydraulic tool.

3) Mode of measurement

Rate shall be considered for 1 nos of joint complete.

Signature of Bidder Page | 249




° Sabarmati River Front Development Corporation Limited ‘

16.0

16.3.1

DWC PIPE
Supplying and laying following sizes Double walled corrugated HDPE pipes
confirming 1S 14930 Part 1 & Part 2 of approved make in open / concealed in
manner including excavation and back filling (if required) as per layout and
drawing and re-filling the trenches etc. complete as directed. (NP Class)
1) Material

As above
2) Workmanship
As directed by engineer in-charge /Consultant.

3) Mode of measurement :

The rate shall be for 1 mtr of DWC pipe complete with all required accessories.
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17.0

17.1
1711

17.2
17.2.1

EXTERNAL LIGHTING

General Note: The Sampling should be required for each type of light poles as per
requirement. No extra cost shall be paid for the process to the contractor; it is the
responsibility of contractor to co-ordinate with all the required concerns & vendors for
sampling & takes the approval of the same from the authorities of client & architects.

Poles

Supply & Installation of Gl Pole made out of B CLASS ERW G.I. PIPE for road
having Height -7.5 mtr having thickness of 4.5 mm, with base plate of 450 x 450
x 16 mm with stiffener plate with integral type junction box , with complete
concrete foundation with necessary reinforcement, j bolt, necessary hardware
as per detail , with necessary Reducer / Coupler / for fixing of light fixtures &
Hinged access door with welded chain between pole and hinged door with
Allen key require to access the integral junction box ( effective length should
be 7500mm above GF) 1) with necessary 6 way connector, 1 No. / 2 Nos. 2A SP
MCB with din rail channel, 8mm thk. Hylem sheet, 12x2 mm thk. Gl Patti Clamp,
with necessary required hardware, necessary welding & Fabrication work (if
required) complete in all respect. 2) 40 mm diameter pipe for each cable
entry .

3) Wiring up to the light fixture from the junction box using 3nos x 1.5 sq.mm.
flexible copper wires of specified make for each fixture. 4) Concrete foundation
with base plate.5) Excavation for erection of poles.as per drawing complete in
all respect.

1) Material

Shall conform E - 17.

2) Workmanship

The pole shall be installed referring drawing and Bill of quantity items and shall be
checked for proper earthing (Not required for Non-metallic poles). Wiring sequence
shall as per the design given by the consultant.

3) Mode of measurement

The rate shall be for one pole complete in all manners as per drawing and bog.

Street Light Fixtures

Supplying of following type Street Light Fixture with all necessary Hardware,
Internal Wiring with Lamp, Ballast etc. all required accessories Complete in all

respect.
The LED streetlight system will have to meet the following specifications:
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Maintenance Factor 0.8

CCT 4000K — 5500 K
Protection Level IP 66

Power Factor >0.95

Construction Die cast aluminium body with finish to be
of color as per engineer in charge and
with the safety confirming to IS 10322
(part-2) - 1982

Heat Sink Integrated  within  luminaire & the
dimensions of luminaries shall be
adequate to permit sufficient heat
dissipation through the body itself, so as
to prevent abnormal temperature rise
inside the lantern & consequential
damage to cover & gasket materials,
LEDs, lenses and electronic driver.

Application Outdoor

System efficacy — Lm/W 25¢c amb >=100

Warranty

5 years replacement warranty on the LED
fixtures and drivers

Protection Over heat, Over load, Short circuit, HV
Surge up to 10 KV

Certification LM 79, LM80, RoHS, EMC, EMI, CE

Marking Company Logo engraving/Embossing on

body, SRFDCL marking

Electrical connector

Lead wire with minimum 1m long

Usage hours

Dusk to dawn (12 hours)

LED life time (L70) >50,000 hrs

Driver life rating >50,000 hrs

Beam angle 135 deg/ 80 deg
Horizontal spread 135 deg & vertical
spread 80 deg

LED Philips, CREE, Osram, Nischia, LG

LED junction temp. C@ Ta= 25C

<75

Lens material

Polycarbonate

Working humidity

10%-90% RH

Working temp in C

05to 50 deg C

LED driver type Constant current
Drive current <=750 mA

T HD Amp <10%

T HD Volt <5%

Input voltage range (Vac)

150-270 +/- 5%
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Input voltage frequency (Fac)

50 Hz +/-3%

CRI color rendering Index >70
Lumen Maintenance Factor 70% upto 35,000 burning hrs
Uniformity Ratio >0.3

LED Fixture shall meet the below criteria’s in addition to above mentioned in the table:

SR. No. Wattage of fixture Lumens
1 18/20 watt >= 2000
2 40/45 watt >= 4500
3 80/90 watt >= 9000
4 120/125 watt >= 12500
1) Material

As per item no 13.1

2) Workmanship
As per item no 13.1

3) Mode of measurement

The rate shall be for one no of light fixture with Lamp & control gear complete.
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