Section 1800 Structural Steel

Where surfaces are lo be welded, the steel shall not be painted or metal coated within a
suitable distance from any edges to be welded, if the specified paint or metal coating would
be harmful to welders or is likely to impair the quality of site welds.

Exposed machined surfaces shall be adequately protected.
1906.5 Painting at Site

Surfaces which will be Inaccessible after site assembly shall receive the full specified
protective treatment before assembly,

Surfaces which will be in contact after site assembly shall receive a coat of paint (in addition
to any shap priming) and shall be brought together while the paint is still wet.

Damaged or deteriorated paint surfaces shall be first made good with the same type of coat
as the shop coat.

Where steel has received a metal coating in the shop, this coating shall be completed on site
so as to be continuous over any welds, bolts and site rivets.

Specified protective treatment shall be completed after erection,
1906.6 Methods of Application

The methods of application of all paint coatings shall be in accordance with the manufacturer's
written recommendation and shall be as approved by the Engineer. Spray painting may be
permitted provided it will not cause inconvenlence to the public and is appropniate to the
type of structure being coated. Areas inaccessiblefor painting and areas shaded for spray
application, shall be coated first by brushing.

Oil based red lead primers must be applied by brush only, taking care to work into all corners
and crevices.

The primer, intermediate and finishing coats shall all be applied so as to provide smooth coatings
of uniform thickness. Wrinkled or blistered coatings or coatings with pinholes, sags, lumps or
other blemishes shall not be accepted. Where the Engineer so directs, the coating shall be
removed by abrasive blast cleaning and replaced by the Contractor at his own cost.

1806.7 Protective Coatings in Different Environments

Since the severity of corosion depends upon atmospheric conditions and these vary
enormously, there is no single protective system or method of application that is suitable for
every situation.

Table 1900-3 gives guidelines for various types of coalings to be used in various
environmental conditions. Approximate life to first maintenance is also indicated.

1907 TESTS AND STANDARDS OF ACCEPTANCE

The matenials shall be tested in accordance with relevant 1S Specifications and necessary
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Structural Steel

test certificates shall be furnished. Additional tests, if required, shall be got carried out by the

Contractor at his own cost.

The fabrication, furnishing, erection and painting of structural steel work shall be in

Section 1900

accordance with these Specifications and shall be checked and accepted by the Engineer,

Table 1900-3 : Guidelines for Selection of Types of Protective Coatings

Type of Coating

Exposure Condition

iy

Wire brush lo remove all loose rust and scale; 2 coats drying oil type
primer, and 1 under coat alkyd type paint; 1 finishing coat alkyd type.
Total dry thickness = 150 pm

Moderate

i)

Wire brush to remove all loose rust and scale; 2 coats drying oil
type primer, 2 under coats micaceous iron oxide (MXO0) pigmented
phanolic madified drying oll. Total dry film thickness = 170 pm (life
up to 5 years)

Paolluted intand
environment

ili)

Biast clean the surface; 2 coals of quick drying primer; undercoat
alkyd type paint. 1 finishing coat alkyd type. Tolal dry film thickness
130 =150 pm

Moderata

iv)

Blast clean the surface; 2 coals of drying type oll primer; 1 under
coat micaceous iron oxide pigmented drying oil type paint. Total dry
film thickness @ 165-190 pm

Falluted inland
environmenis

Blast clean the surface, 2 coats of metallic lead pigmented chlorinated
rubber primer, 1 undercoal of high build chlorinated rubber primer,
1 under coat of high build chlorinated rubber, 1 finishing coat of
chlarinated rubber. Total dry film thickness ; 200 pm

Severe coastal and
non-coasial interior
situations

i)

Blast clean the surface; 350 — 450 pm thickness coal tar epoxy.

Severe

vil)

Pickle; hot dip galvanised (Zinc).
Total thickness : 85 ym (life up to 15-20 years)

Maoderate

wiii}

Grit blast, hot dip galvanised. {Zinc),
Total thickness = 140 pym (life more than 20 years)

Maoderate

ix)

Grit blasl; 1 coat of sprayed zinc/aluminum followed by suitable sealer

Total thickness = 150 pm (life up to 15-20 years)

Severs

1908

The measurements of this item shall be in tonnes based on the net weight of metal in the

MEASUREMENTS FOR PAYMENT

fabricated structure, computed on the basis of nominal weight of materials.

The weight of rolled and cast steel and cast iron shall be determined from the dimensions

shown on the drawings on the following basis

- Rolled or cast steel - 7.84 x 10 kg/cu.cm.
- Cast lron : 7.21 x 10 kg/cu.cm.
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Section 1800 Structural Stesl

Weight of structural sections shall be nominal weight.

Weight of castings shall be computed from the dimensions shown on the drawings with an
addition of § percent for fillets and over-runs.

Weight of rivet heads shall be computed by taking the weight of 100 snap heads as given in
Table 1800-4.

When specially agreed upon, allowance for snap heads may be taken as a flat 2.5 percent

of the total weight.
Table 1900-4 : Welght of Rivet Heads

Dia of Rivet as Manufactured-mm Weight of 100 Snap Heads - kg
12 1.3
14 2.1
16 34
18 .45
20 6.1
22 81
24 10.5
27 15.0
30 205
33 212

The Contractor shall supply detailed calculation sheets for the weight of the metal in the
fabricated structure.

No additions shall be made for the weight of protective coatings, weld fillets, bolts, nuts and
washers,

Where computed weight forms the basis for payment, the weight shall be calculated for exact
cut sizes of members used in the structure, deductions being made for all cuts, except for
rivet holes. Additions shall be made for the rivet heads as mentioned above.

When specially agreed upon, the basis for payment may be the bridge weight coRmplete,
according to specifications included in special provisions of the contract.

1909 RATE

The contract unit rate for the completed structural steel work shall inciude the cost of all
matenals, labour, tools, plant and equipment required for fabrication, connections, oiling,
painting, temporary erection, inspection, tests and complete final erection as shown on the
drawings or as directed by the Engineer and as specified in these Specifications.
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River Training and Protection Work Section 2500

from the bank, thus lowering and sliding out the tilted platform under the crate, gradually
placing the crate on the slopes while the tilted platform rotates around its hinges.

2504 PITCHING/REVETMENT ON SLOPES

2504.1 Description

The work shall consist of covering the river side slopes of guide bunds, training works and
road embankments with stone, boulders, cement concrete blocks or stones In wire crates
over a layer of granular material which will act as a filter. The rear slopes, not subjecied to
direct attack of the nver, may be protected by 300 mm - 600 mm thick cover of clayey or silty
earth and turfing.

2504.2 Pitching and Filter Medium

2504.2.1 Pitching

The pitching shall be provided with stones of thickness and shape as indicated on the
drawings.

The stones shall be obtained from quarries and shall be sound, hard, durable and fairly
regular in shape. Round boulders shall not be allowed. Stones showing marked deterioration
by water or weather shall not be accepted.

The size and weight of stone shall conform to Clause 5.3.5.1 of IRC: 89. No stone, shall
weigh less than 40 kg, The size of spalls shall be a minimum of 25 mm and shall be suitable
to fill the voids in the pitching.

Where the stones of required size are not economically available, cement concrete blocks in
minimum M15 grade concrete conforming to Section 1700 of these Specifications or stones
in wire crates, shall be used.

Geosynthetics, if used in pitching, shall conform to Section 700 of these Specifications.

2504.2.2 Filter Medium

The maternal for the filter shall consist of coarse sand, gravel or stone. One or more layers
of graded malerials, to act as a filter medium, shall be provided underneath the pitching, to
prevent loss of the embankment material and build up of uplift head on the pitching,
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Section 2500 River Training and Protection Work

The gradation of the filter material shall satisfy the following requirements:

1)

2)

3)

4)

2504.3

D 15 (Filter)
=5
D 85 (Base)
D 15 (Filter)
4= =20
D 15 (Base)
D 50 (Filter)
< 25
D 50 (Base)

Filter design may not be required if embankment consists of CH or CL soils with liquid
limit greater than 30, resistant to surface erosion. In this case, if a layer of material is used
as bedding for pitching, it shall be well graded and its D B5 size shall be at least twice the
maximum vaid size in pitching

In the foregoing, D 15 means the size of thal sieve which allows 15 percent by weight of
the filter material to pass through it and similar is the meaning of D 50 and D 85 (15 being
replaced with 50 and 85 respectively).

If more than one filter layer is required, the same requirement as above shall be followed
for each layer. The finer filter shall be considerad as hase material for selection of coarser
filter,

The filter shall be compacted to a firm condition. The thickness of filter is generally of the
order of 200 mm to 300 mm. Where filter is provided in two layers, thickness of each layer
shall be 150 mm.

Construction Operations

Before laying the pitching, the side of banks shall be trimmed to the required slope and
profiles by means of lines and pegs at intervals of 3 m. Depressions shall be filled and
thoroughly compacted.

The filter granular material shall be laid over the prepared base and compacted to the
thickness specified on the drawings by means of suitable equipment.

The lowest course of pitching shall be started from the toe wall and built up In courses
upwards. The toe wall shall be in dry rubble masonry (uncoursed) conforming to
Clause 1405.3, of these Specifications in case of dry rubble pitching. It shall be in nominal
mix cement concrete (M 15) conforming to Clause 1704.3, of these Specifications in case of
cement concrete block pitching.
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River Training and Protection Work Section 2500

The stone pitching shall commence in a trench below the toe of the slope, Stone shall be
placed by derrick or by hand to the required length, thickness and depth conforming to the
drawings. Stones shall be set normal to the slope, and placed so that the largest dimension
is perpendicular to the face of the slope, unless such dimension is greater than the specified
thickness of pitching.

The largest stones shall be placed in the bottom courses and for use as headers for subsequent
courses,

In hand placed pitching, the stone of flat stratified nature should be placed with the principal
bedding plane normal to the slope. The pattern of laying shall be such that the joints are
broken and voids are minimum by packing with spalls, wherever necessary, and the top
surface is as smooth as possible.

When full depth of pitching can be formed with a single stone, the stones shall be laid breaking
joints and all interstices between adjacent stones shall be filled in with spalls of the proper
size wedged in with hammers to ensure tight packing.

When two or more layers of stones must be laid to obtain the design thickness of pitching,
dry masonry shall be used and stones shall be well bonded. To ensure regular and orderly
disposition of the full intended quantity of stone as shown, template cross walls in dry masonry
shall be built about a metre wide and to the full height of the specified thickness at suitable
intervals all along the length and width of the pitching. Within these walls the stones shall be
hand packed as specified.

2504.4 Toe Protection

A toe wall shall be provided at the junction of slope pitching and launching apron of a guide
bund so as to prevent the slope pitching from sliding down. The toe wall shall be in dry
rubble masonry (uncoursed) conforming to Section 1400 of these Specifications or in cement
concrele of M15 grade. The pitching/revetment shall be of stones in wire crates or cement
concrete blocks in M15 grade. For protection of ties of bank slopes terminating either in
short aprons at bed levels or anchored in flooring/rocky bed, the provision of Clause 8.2.2 of
IRC:B9 may be complied with.

2505 RUBBLE STONE/CEMENT CONCRETE BLOCK FLOORING OVER
CEMENT CONCRETE BEDDING

25051 The work shall consist of constructing rubble stone/cement concrete block
flooring laid over a bedding of cement concrete (M15).
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Wearing Coat and Appurtenances Section 2700

sealant tnmmed (o receive the wearing coat, After the wearing coat is completed, similar
sealant shall be provided to cover at least 50 mm on the wearing coat surface all round the
drainage assembly,

2708 WEEP HOLES

Weep holes shall be provided on all plain concrete, reinforced concrete. brick masonry
and stone masonry structures such as, abutment, wing wall and return walls as shown on
the drawings or as directed by the Engineer to permit water to flow out without building up
pressure in the back fill. Weep holes shall be provided with 100 mm diameter AC/PVC/HDPE
pipe for structures in plain/reinforced concrete or brick masonry. In case of stone masonry,
weep holes shall be of rectangular shape B0 mm wide, 150 mm high or circular with 150 mm
diameter. Weep holes shall exiend through the full width of concrete/masonry with slope of
about 1 vertical 20 horizontal towards the draining face. The spacing of weep holes shall be
1 m in either direction or as shown in the drawings with the lowest at 150 mm above the low
water level or ground level whichever is higher or as directed by the Engineer.

2707 TESTS AND STANDARDS OF ACCEPTANCE

The matenal shall be tested in accordance with these Specifications and shall meet the
prescribed criteria and reguirements,

The work shall conform to these Specifications and shall meet the prescribed standards of
acceptance,

2708 MEASUREMENTS FOR PAYMENT

The measurement for payment for wearing coat, railing/crash barrier, approach slab, drainage
spout and weep holes shall be made as under:

1) Bituminous and cement concrete wearing coat shall be measured in
cubic metres. Steel reinforcement in wearing coat shall be measured in
lonnes.

i} Railing and metal beam crash barriers shall be measured in running
metres.

lif)  For concrete crash barriers concrete shall be measured in cubic metres
and steel shall be measured in tonnes.

iv) Approach slab and its base shall be measured separately in cubic
metres.

v)  Drainage spouts shall be measured in numbers.
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Pipe Culverts Section 2900

2801 SCOPE

Thiswork shall consist of furnishing and installing reinforced cement concrete pipes, of the type,
diameter and length as per design and details and at locations shown on the drawings or as
ordered by the Engineer and in accordance wilth the requirements of these Specifications.

2902 MATERIALS

All materials used in the construction of pipe culveris shall conform to the requirements of
Section 1000.

Each consignment of cement concrete pipes shall be inspected, tested, if necessary, and
approved by the Engineer either at the place of manufacture or at the site before their
incorporation in the works.

2803 EXCAVATION FOR PIPE

The foundation bed for pipe culverts shall be excavated true to the lines and grades shown on
the drawings or as directed by the Engineer. The pipes shall be placed in shallow excavation
of the natural ground or in open trenches cut in existing embankments, taken down to levels
as shown on the drawings. In case of high embankments where the height of fill is more
than three times the external diameter of the pipe, the embankment shall first be built to an
elevation above the top of the pipe equal to the external diameter of the pipe, and to width
on each side of the pipe of not less than five times the diameter of pipe, after which a trench
shall be excavated and the pipe shall be laid.

Where trenching is involved, its width on either side of the pipe shall be a minimum of
150 mm or one-fourth of the diameter of the pipe whichever is more and shall not be more
than one-third the diameter of the pipe. The sides of the trench shall be as nearly vertical as
possible.

The pipe shall be placed where the ground for the foundation is reasonably firm. Installation
of pipes under existing bridges or culverts shall be avoided as far as possible. When during
excavation the material encountered |s soft, spongy or other unstable soil, and unless other
special construction methods are called for on the drawings or in special provisions, such
unsuitable material shall be removed to such depth, width and length as directed by the
Engineer. The excavation shall then be backfilled with approved granular material which
shall be properly shaped and thoroughly compacted upto the specified level.

Where bed-rock or boulder strata are encountered, excavation shall be taken down to atleast
200 mm below the bottom level of the pipe with prior permission of the Engineer and all rock/
boulders in this area be removed and the space filled with approved earth, free from stone
or fragmented material, shaped to the requirements and thoroughly compacted to provide
adequate support for the pipe
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Section 2900 Pipe Culverts

Trenches shall be kept free from water until the pipes are installed and the joints have
hardened.

2804 BEDDING FOR PIPE

The bedding surface shall provide a firm foundation of uniform density throughout the length
of the culvert, shall conform to the specified levels and grade, and shall be of cne of the
following two types as specified on the drawings

] FirstClass Bedding : Under first class bedding, the pipe shall be evenly
bedded on & continuous layer of well compacted approved granular
material, shaped concentrically to fit the lower part of the pipe exterior
for atleast ten percent of its overall height or as otherwise shown on the
drawings. The bedding material shall be well graded sand or another
granular material passing 5.6 mm sieve suitably compacted/rammed.
The compacted thickness of the bedding layer shall be as shown on the
drawings and in no case shall it be less than 75 mm.

i}  Concrete Cradie Bedding : When indicated on the drawings or directed
by the Engineer, the pipe shall be bedded in a cradle constructed of
concrete having a mix not leaner than M 15 conforming to Section 1700,
The shape and dimensions of the cradle shall be as indicated on the
drawings. The pipes shall be laid on the concrete bedding before the
concrete has set

2905 LAYING OF PIPE

No pipe shall be laid in position until the foundation has been approved by the Engineer.
Where two or more pipes are to be laid adjacent to each other, they shall be separated by a
distance equal to at least half the diameter of the pipe subject to a minimum of 450 mm.

The arrangement for lifting, loading and unloading concrete pipes from factory/yard and at
site shall be such that the pipes do not suffer any undue structural strain, any damage due to
fall or impact. The arrangement may be got approved by the Engineer.

Similarly, the arrangement for lowering the pipe in the bed shall be got approved by the
Engineer. It may be with tripod-pulley arrangement ar simply by manual labour in @ manner
that the pipe is placed in the proper position without damage.

The laying of pipes on the prepared foundation shall start from the outlet and proceed towards
the inlet and be completed to the specified lines and grades. In case of use of pipes with
bell-mouth, the belled end shall face upstream. The pipes shall be fitted and matched so that
when laid in work, they form a culvert with a smooth uniform invert.
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Pipe Culverts Section 2900

Any pipe found defective or damaged during laying shall be removed at the cost of the
Contractor.

2906 JOINTING

The pipes shall be jointed either by collar joint or by flush joint. In the former case, the collars
shall be of RCC 150 to 200 mm wide and having the same strength as the pipes to be jointed.
Caulking space shall be between 13 and 20 mm according to the diameter of the pipe.
Caulking material shall be slightly wet mix of cement and sand in the ratio of 1:2 rammed with
caulking irons. Before caulking, the collar shall be so placed that its center coincides with the
joint and an even annular space is left between the collar and the pipe.

Flush joint may be internal flush joint or external flush joint. In either case, the ends of the
pipes shall be specially shaped to form a self centering joint with a jointing space 13 mm wide.
The jointing space shall be filled with cement mortar, 1 ceament to 2 sand, mixed sufficiently
dry to remain in position when forced with a trowel or rammer. Care shall be taken to fill all
volds and excess mortar shall be removed.

For jointing pipe lines under light hydraulic pressure, the recess at the end of the pipe shall
be filled with jute braiding dipped in hot bitumen or other suitable approved compound. Pipes
shall be so jointed that the bitumen ring of one pipe shall set into the recess of the next pipe.
The ring shall be thoroughly compressed by jacking or by any other suitable method.

All joints shall be made with care so that their interior surface is smooth and consistent with
the interior surface of the pipes. After finishing, the joint shall be kept covered and damp for
at least four days.

2907 BACKFILLING

Trenches shall be backfilled immediately afler the pipes have been laid and the jointing
material has hardened. The backfill soil shall be clean, free from boulders, large roots,
excessive amounts of sods or other vegetable matter, and lumps and shall be approved by
the Engineer. Backfilling upto 300 mm above the top of the pipe shall be carefully done and
the soil thoroughly rammed, tamped or vibrated in layers not exceeding 150 mm, particular
care being taken to thoroughly consolidate the materials under the haunches of the pipe.
Approved pneumatic or light mechanical tamping equipment can be used.

Filling of the trench shall be camed out simultaneously on both sides of the pipe in such a
manner that unequal pressures do not occur.

In case of high embankment, after filling the trench uptao the top of the pipe in the above said

mannefr, a loose fill of a depth equal to external diameter of the pipe shall be placed over the
pipe befare further layers are added and compacted.
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Section 2500 Pipe Culverts

2808 HEADWALLS AND OTHER ANCILLARY WORKS

Headwalls, wing walls, aprons and other ancillary works shall be constructed in accordance
with the details shown on the drawings or as directed by the Engineer. Masonry for the walls
shall conform to Sections 1300, 1400 or 1700 as applicable. Aprons shall conform to Section
2500,

2909 OPENING TO TRAFFIC

Mo traffic shall be permitted to cross the pipes unless height of filling above the top of the
pipes Is atleast 600 mm.

2910 MEASUREMENTS FOR PAYMENT

RCC pipe culvert shall be measurad as complete work in linear metres along its length
between the inlet and outlet ends. Culverts with multiple rows of pipes shall be measured as
one unit, irrespective of the number of rows.

291 RATE

The Contract unit rate for the pipe culvert shall include the cost of pipes including loading,
unioading, hauling, handling, storing, laying in position and jointing and all ancillary works such
as excavation, bedding for pipes, backfilling, concrete, masonry and aprons and incidental
costs to complete the work as per these Specifications.
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Reinforced Sail Section 3100

3101 SCOPE

The work cavers construction of reinforced soil structures together with the construction of
earthwork in layers, assembly and placing of reinforcing elements and facia elements during
the construction process and all associated works.

The work shall include the design and construction of the reinforced soil structure and ground
improvement measures required, if any.

The reinforced soil retaining structures can be used as, (i) Reinforced saoil retaining wall,
(i} Reinforced soil abutment, {iii) Reinforced soil slope

Reinforced soll structures with slope face angles steeper than 70" are categorized as reinforced
soil walls and those with slope face angle less than 70° are considered as reinforced soil

slopes,

3102 DESIGN

Guidelines for design are given in Annexure-1.

3103 REINFORCING ELEMENT

3103.1 The reinforcing element shall be metallic in the form of strips (aluminum alloy
strip, copper strip, carbon steel strip, galvanised steel strip. stainless steel strip, ladder) or
mats of metal (steel grids, woven and welded steel wire meshes) or synthetic (PET, HDPE,
PVA, PP) reinforcement in the form of grid or strip or strap or combination of metallic or
synthetic or any other proprietary material which may be approved by the Engineer and
shown on the drawings

3103.2 Aluminum alloy strip shall comply with BS: 1470 guality 5454 in the H 24
condition.
3103.3 Copper sirip shall comply with BS:2870 quality C 101 or C 102 in the 2 H

condition and shall have 0.2 percent proof stress of not less than 180 N/mm?.

3103.4 Carbon steel sirip shall comply with BS EN 10025 or 152062 and have a
silicon content of not more than 0.55 percent. The fabricated element shall be galvanized in
accordance with 15:4759 and 15:2629 and the minimum zinc coating weight shall not be less

than 1000gm/sg.m

The steel strips with minimum bearing and shear strength of 480N/mm?® shall comply with
the requirements of BS EN 10025, Grade S 355 JR, or 15:2062 grade Fe 4380, except the
elongation (on base metal} for which minimum 22 percent is acceptable.
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Section 3100 Reinforced Saoil

The panel lugs shall be manufactured from hot-rolled stesl strips with the same steel quality
and grades as specified above, except that the minimum zinc coating weight not less than
600 gm/sgq.m.

All permanent metallic connectors (exposed to soil), tie strips and lugs shall be hot dip
galvanized. Nuts/ bolts ({fasteners) shall be galvanized as per requirements of 1S; 1367-
Part 3. Nuts/ bolts (fasteners) shall be of grade 10.8.

For all metallic components, where holes or penetrations are made through the reinforcing
elements to accommodate connection such as bolts, pins, or other, the cross section thickness
and/or width of metallic component shall be increased to account for section loss caused by
the hole or penetration,

3103.5 Stainless steel strip shall comply with BS: 1449 {Part 2) quality 315 8§ 31 or
3/6 5 33 except that the material shall be cold rolled to provide a 0.2 percent proof stress of
not less than 400 N/mm? and the tensile strength shall not be less than 540 N/mm?

3103.8 All metallic components buried in sail shall be of electrolytically compatible

materials,

3103.7 Geotextile, Geogrids and other Geosynthetic Materials used as
Reinforcing Elements

3103.7.1 Geotextile

High strength high tenacity geotextile fabrics used as reinforcement in the construction
of reinforced slopes or in the base of reinforced soil structure as reinforcement, shall be
considered as reinforcing element and shall satisfy all the requirements stipulated for
geosynthetic reinforcing elements, in Clause 3103.7.2.

Geotextile fabnc used for separation, filtration and/ or drainage shall satisfy the requirements
given in relevant Clauses of Section 700 Geosynthetics.

3103.7.2 Geogrids

The manufacturer of geogrids, geotextiles, geostrips, polymeric strips or straps, polymeric
ties or any other geosynthetic material, including any proprietary geosynthetic material, for
use as reinforcing element shall fulfill the following requirements:

a) Shall have ISO ( ISO-2001) or CE Certification for manufacturing
process and quality control, and

B)  The product shall have certification for use as sail reinforcing material
from an agency accredited for certifying geosynthetic reinforcement
products.
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Reinfarced Soil Section 2100

c) The manufacturer shall provide test reports from an independent
laboratory with valid accreditation, for all the tests needed to establish
all the reduction factors listed below

RF .- Reduction factor for creep.

RF, - Reduction factor for instaliation damage

RF,, - Reduction factor for weathering

RF, - Reduction factor for chemical/ environmental effects.
i - Factor for the exirapolation of data

All the above faclors shall be determined in accordance with the provisions of ISO/MR 20432-
"Guide to the determination of long-term strength of geosynthetics for soil reinforcement.”

Project Specific Tests/Data

Test for the ultimate tensile strength shall be carried out on a random sample for each grade
of reinforcement as per IS0-10318. The test results shall be accompanied by stress-strain
curves showing strength at 2% and 5% strain and strainfelongation at failure.

The manufacturer shall also provide the results of ultimate tensile strength for each lot and
all grades of reinforcement proposed for use in the project

Annual Average Daily Temperatures (AADT)/design temperature of the project site shall be
worked out and values of reduction factor for creep RF, and for RF_ shall be provided as
per procedures given in ISO/TR-20432.

Tests shall be carmed out to provide values of

{) Pull-out coefficient as per ASTM D 6708 “Standard Test Method for
Measuring Geosynthetic Pullout Resistance in Soll" and

i) Coefficient of interaction between reinforced fill soil and geogrids
as per ASTM D 5321-"Standard Test method for Determining
the Coefficient of Soil and Geosynthetic or Geosynthetic and
Geosynthetic Friction by the Direct Shear method" or as per
IS: 13326; Part 1-1992 "Method of test for the evaluation of interface
friction between geosynthetics and soil: Part 1 Modified direct shear
technique” for all types of geogrids.

One set of project specific tests shall be conducted at third party accredited laboratory or at
a reputed institute.

Each roll shall have at least one identification label with roll number and product type.
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Section 3100 Reinforced Soil

3104 EARTH FILL

The fill material in the reinforced soil zone shall have drained or effective angle of friction not
less than 30°, measured in accardance with 15:2720 (Part 13), by conducting a drained direct
shear test. In case the fill material has 25 percent or more particles of 4.75 mm or larger,
drained shear test using large shear box may be conducted (1S:2720 Part 39: Section 1 ). The
gradation of fill soil shall be as per following limits.

Sieve Size Percentage Passing
B mm 100%:

425 micron 0-B0%

T5 micron less than 15

Pl =8

Materials with more than 15 percent passing 75 micron sieve, but less than 10 percent of
particles smaller than 15 microns are acceptable provided Pl is less than 6 and angle of
friction is not less than 30°,

Fly ash may be used as fill material in reinforced soil walls provided its angle of internal friction
is not less than 300 and Pl is less than 6. Gradation requirements need not be completely
satisfied. Reference may be made to IRC Guide lines on Use of Flyash in Road Embankments
(IRC:5P-58). Fly ash shall also satisfy requirements conceming pH and environmental
conditions of the fill vis-a-vis the reinforcement type as specified in Clause 3014.1.

The fill material used in the reinforced soil zone shall be free from organic or other deleterious
malerials and shall not react adversely (chemically, electrically or biologically) with the
reinforcement material and/or facia material.

Properties of fill soll in the reinforced zone, unreinforced zone (or retained/back fill) soil and
the foundation soil shall be determined accurately during the construction phase, as per
quality assurance plans and directions of Engineer so as to ensure that these are the same
as those considered in the design phase.

The fill soil in the unreinforced zone shall conform to the requirements specified in the
design,

31041 Environmental Conditions of Fill
3104.1.1 Steel Reinforcement

Where galvanized steel reinforcement is used, the fill material shall be free draining granular
material and shall meet the following requirements as per Table 3100.1.
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Reinforced Soil Section 3100

Table 3100.1 : Recommended Limits of Electrochemical Properties for Reinforced
Fills with Steel Reinforcement

Property Criteria Test Method
Resistivity > 3000 ochm-cm AASHTO T-288
pH >5and <10 AASHTO T-289
Chlorides < 100 PPM ASTM D 4327
Sulphates =200 PPM ASTM D 4327
3104.1.2 Geosynthetic Reinforcement

Where geosynthetic reinforcement is used for reinforcing elements manufactured from
polyester yarn, pH value of the fill material shall be between 3 and 9, and for reinforcing
elements manufactured from PVA, PP and HDPE, the pH value shall be greater than 3.

3105 FACIA MATERIAL

31051 The facing system shall be one of the following

a) Precast reinforcad concrele paneis

b) Precast concrete blocks and precast concrete hollow blocks.
c) Gabion facing

d) Wrap around facing using geosynthetics

e) Metallic facing, prefabricated in different shapes including welded wire
grid and woven steel wire mesh

fy  Other proprietary and proven systems
Facing shall be sufficiently flexible to withstand any deformation of the fill and foundations.

The facia uniis to be adopted in the project shall be shown in the drawings and shall be
approved by the Engineer.

3105.1.1 Precast Reinforced Concrete Panels

The minimum thickness of precast concrete panels shall be 180 mm including facing textures,
logos and embeliishments. The grade of concrete shall be minimum M35, The concrete shall
conform to the requirements of Section 1700 of these Specifications.

Facia panel systems shall have provision of both horizontal and vertical gaps to prevent
concrete to concrete contact. The horizontal gap between the facing elements shall be
maintained by provision of Ethylene Propylene Diene Monomer {(EPDM) pad. Bedding

805
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LIST OF ITEMS

Sr. No. Briel description of the Standardised ltems Page MNo.
1 2 8
i) Dismantiing (road and bridge items) 2
{23 Painting flood guaoe marks on sub-structure 4
)] Praviding masonry steps with cement pointing 4
(4] Prowiding filer media bohind abutment efc 5
{5-A) Filling rubble between returns & behind abutmant 5
(5-B) Praviding rubble tor apron 5
(6) Filling with sand &

(A bedween retums
(m) betwaen (op and botom plug
[ below ralt foundations

" Excavation for foundation in all sorts of saits and murmrum including
dewatering B
(8 Excavation for foundation in hard mar rum and boulders including
dewatering B
(%) Excavation for foundation in large boulders and soft rock without
biasting including dewatering 8
nm Excavation for foundation in hard rock including dewataring. B
{A)  Pequiring blasting
(B Blasting prohibited
{11) Diversion of water course, providing cofferdam, 10
bund or island for foundations
1) Ordinary concrede with or without reinforcements 10
113) Controfied Concrate i5
(14-A} Providing steel cutting edge including launcning where necessary 20
(14-B) Providing stee! iner for cubs, for wells calssons
& siesl steining lor caissons, 21
{15) Praviding and casting in silu wall curb, 21
(18] Providing and casting in situ concrete for well steining 21
{17-A) Sinking of wells/caissons in all sorts or scil and murum. 22
{17-B) Extra for sinking of wells/caissons in soft rock 23
{17-C) Exira for sinking of wells/calszons in hard rock 24
{17-0) Extra for pneumatic sinking of wells/caissons 24
{18) Load 1esting of wells 28
{19-A} Ordinary concrete for bottem plug 27
(19-B) Ordinary concrete lor top plug 28
(20 Providing mild stesl dowel bars for loundations 28



{21)
(A}
(B}

Providing
Mild stesl reinforcement
High yeild strength deformed bars reinforcements

28

(22 Empty baring through all sarts of stra a for RCC bored piles. i)
{23) Load testing of pile foundations 30
1, = 2 3
{24.A) Coursed rubble stone Masonry in cemant morar without camant
FPointing 31
[24-B) Coursed rubble stone masoniy in cemen mortar with
Cemant pointing a3
(25) Uncoursed rubble stone masonry In cemant morizr with
Ceament pointing 33
{26) Extra lor Khankl facing a3
(27) Providing M.S- Dowel bars in substructurs lor- 34
{A) Freaend
{B) Fied gnd
(28} Mild steel and casi steel bearngs 34
(A} Fixed and shiding plale bearings,
{B}  Roller and rocker bearings.
[&9] Restrained alastomeric bearings 35
{30) Providing pre-mouldad asphalt filler joints a3r
{31) Providing metal expansicn joints. 38
{32] Load tes! of supersinucture 38
(33-A) Providing RCC parapet precast in confrolled concrate as
(33-8) Providing ACC parapel casi-in sifu in controlled concreta a9
[34) Providing post and pipa railing 34
(35} Providing water spoul of 100 mm. dia. m. of 44
{4) Castiron
[B) Galvanized lran
{C) FYC
{386) Providing marbie plate 40
(37 Presiressed concrals work 4
(38) Providing high lensile slee| wires inchuding
Prestressing 40
{39) Camen| painting in cemeant martar 43
L] Providing and placing precast RCC fooipath slab
in controlled conorate including cement chequered tiles. 44




REFERENCE TABLE FOR CORRESPONDING ITEM

Sr. No. of the item in the Sr. Mo. of the applicable
Schedule "B" of the tender anelosed specification .

T

EE

RELR2SBENBREER!



GENERAL TECHNICAL SPECIFICATIONS

1. General:

All measuremants shall be made in tha metrc system, Ditfersnt items of work shall be
measured in accordance with the procedures set lorth in the relevant spacifications read in conjurction
with General Conditions of Contract. The same shall not, however, apply in the case of lump-aum
Items. All measurements and compulafions, uniess otherwise, indicated, shall be caried nearest o the

foBiowing limits -

{11 Length and breadth 10mm
(il height, depih ar thickness of earthwork, sub-base, bases,
surfacings and structural membears 05 mm
{iii} areas 0,01 Sq.Mtrs,
[iv) cubie contents 0.01 Cubic Mtr.

In recording dimantions of work the sequence of |ength, widih
and hgh! or depth or thickness shall be lodiowed,

2. Measurements of lead for materials
Where lead is specified in the contract, the same shall be deemed o mean as described
haraurndar,

Lead shall be determined on the bases of the shortesi practicable route and not the one
aclually taken and the decision of the Engineer-in- charge in this regard shall be taken as final
Distancés upto and including 100 metres shall be measured in units of 50 metres exceeding 100
matres bul not exceading 1 km. in units of 100 metres, and excesding 1 km. in units of 500 metres. The
half and greater than hall of the units shall ba reckoned as one and less than hall of the wnits gnored.
In this regard, the source of the malerial shall be divided into sultable biocks and for sach block he
disiance from the cenire of the block 1o the cenire of placing periaining 1o that block shall ba taken as
Ihe lead distance. Where no lead is spacified, it shall mean all lead.

3. Surface Regularity

The surlace regularty of completed wearing surfaces in the longiludingl and tansverse
directions shall be within the tolerances indicaled In Table below. The longhudinal profile shall be
checked with a 3 metre long siraight edge, at the middle of each traffic lane along a line paralelled to
fhe cenfre of the road, The fransverse profile shall be checked with a =at of three camber boards at
infervals of len matres.

[ PERMITTED TOLERANCES OF SURFACE REGULARITY FOR PAVEMENT COURSES
S, Type of Longitudinal prafile with 3 metre No. Gross Prolile
Mo, Construction siraight edge
Maximum Per
Maximum  Maximum numbser of missible varation
Permissible Undulations parmilted fram specified
undulations in any 300 meatres profile under
mim. length exceeding camiber lamplate
& mm. mim.
1.  Bitummous wearnng coat 15 20@ B

Motes. 1. @ These are lor machine taid suriaces. if laid manually, tolerance upto 50 perceni
above 1hess values in this column may be permitted. However this relaxation does not apply to the
value of mazimum undulation for longitudinal and cross proliles memaned in columins 3 and 8 on the
table



2. Surface evennes requirements in respect of bath the longitudinal and cross profiles shouid be
simultanecusly satislied

3.1 Rectification :

Where the surface reguiarity fall outside the specified tolerances, the contractor shall be liable 1o
reclily these in the manner described below and fo the satisfaction of the Engineer-in-charge at his own
cost.

3.2 Bituminous Constructions :

For bituminous corstructions, for wearing cource, where the surface is high or low, the full depth
of the layer shall be removed and replaced with fresh material and compacied to spacifications. In all
cases where the removal and replacement of a bituminous fayer is involved, the area treated shall not be
less than 5 metres long and less than 1 lane wide.

4. Quality cantrol tesis during Construction ;

The materials supplied and the works carled out by the Contractor shall conform o the
enclosed relevant spaciications. For ensuring the requisite gualily ol construction, the materials and
works shall be subjected o quality control tesis, as described here in after, by the Englneer-in-charge
Test procedures lor the varous guality control test are indicated n the respective sections of the
Specifications or for cerlain lesis within this section, Where no specific testing procedure is mentionad,
the tesl shall be carried oul as per the pravalent accepted Engineering practice 1o the directions of the
Enginaar-in-charge.

5. Following materlals shall conform lo the Indlan Standards shown “Against

Them"™:
{1} Cament IS5 ;269
(2) Sand for Masonary IS 2116
(3] Sand for Concrete IS :0883
(4] Coarse aggregate IS 383
(5] Mild Siesl s 432
(B) High yleld strength deformed bars-
{8} Hol Riolled 15 1139
(b} Ciold Twasted I5 ;1786
(7} Casl Steel IS - 10480
{8) Cast lron IS 240
(2} Structural Stesl-
(&) Mild Steel IS5 226
(k) H. T Stesl IS 981
{c] Fusion welding quality sieel 5 :2082
(d) Riveat stenl IS5 : 1148 ar
IS : 1149 as applicable.
{10) H.T. Sieal ; 1785
(11} Grease I5 1002
(12) Electrodes for metal or welding of N.J, - IS 814

ltemn 1 - Dismantiing (Road and Bridge items)

1. This work shall consist of removing, as here in afier set forth, existing culverts, bridges,
pavements, korbes and other structures like guard- rafls, fences utility poles, manholes, caich basins,
inlets, etc. Which are in place but interfare with the new construction or are nol suitable to remain in place,
and ol salvaging and dispesing of the resulting materials and back filling the resulling trenches and pits.

L Existing culverts, bridges. pavements and other siructures which are within the highway
and which are designated to be removed shall ba removed upto the limils and extent specified in
the drawings or as indicated by the Enginesr-in-charge.
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3. Dismantling and removal operations shall be camied out with soch equipment and in
Isumzl'n & manner as 1o leave undisturbed, adjacent pavement, struciures and any ofher work 1o be feft
n place.

4 All operations nacassary fof the removal ol any existing struciure whioh might endanger
new construction shall be completed prior to the stan of new work.

5. The siructures shall be dismenialed carefully and the resulling materals so removed as
not to cause any damage to the serviceable materials io be salvaged, the part of the struciure o ba
ratained and any other properies or siruciures nearby,

8. Unless otherwise specified, the superstruclure portion of culveris/bridges shall be
antiraly ramoved and other parls removed to below the ground level or 85 necessary depanding
upan the mterference they cause to the new construction. Removal of overfying or adjucen! material
if required in connection with the dismantaling of the siructures, shall be incidental to this tem.

7. Where existing culveris/bridges ars fo be extendad or otharwise incorporated in ine now
work, anly such part of the existing structure shall be removed as are necessary to. provide a propar
conneclion to tha new work. The connecting edges shall be cul chipped and trimmed 1o the roguired
lines and grades withoul weakening or damaging any part of the structure to be relained. Reinforcing
bars which are to be lett In place so as o project info new work as dowels or ties shall nol be injured
during removal of concrets.

&, Plpe culverts shall be carefully removed in such a manner to amid damage to the pipes..

9. Steel structures shall unless otherwise provided be carelully dismantaled In such a
manner a5 o avoid "damage to members thereol. i specified in the drawing or direclted by the
Engineer-in-charge that structure i o be removed in a condition sultable for re-erection, all members
ghall be maich marked by the contractor with white lead paint before dismantling end pins, nuts,
loose plates, eic. shall be similady marked to indicate their proper location, all pins, pin holes and
machinged surfaces shall be painted with a mixiure ol white lead and lallow and all loose parts shall
ba securaly wired io adjacent members or packed in boxes.

10 Timber struciures shall be removed In such a manner as {0 avold damage 1o such Himbsar or
lumber as is designated 1o be salvaged by the Engineer-in-charge.

I1.In removing pavements, kerbs, guiters and other struclures like guard rails, fences,
manholes, calch basines, inlets, elc. where portions of the existing construction are 1o be left in the
finished work the same shall he removed to an existing joint or out and chipped o a frue line with a
face perpendicular to the surlace of the existing strata. Sulfigienl removal shall be made 1o provide
far proper grades and connactions with the new work as directed by the Engineer-in-chargs

12. Ml concrete pavemenis, base course In carriage way and shoulders elc. designated for
remaval shall be broken to pieces whose volumea shall nol exceed 0.02 cubic metre and stockpiled
ail designated locations if the malerial is to be used later or olherwise arranged for disposal as
direcied,

13, Whers dirested by the Engineerin-charge holes and depressions caused by dismantling
operations shall be bhackfifled with axcavated or other approved material and throughly compacted
in line with surmoundng anea,

14, All materials obtsined by dismanting shall be the propery of Govermnment, Unless
otherwiss specified, matorals having any salvage value shall be placed in nea!l stacks of like matarial
within the right-ol-way as directed by the Engineer- in-charge, for which Contraclar will remain
regpongible for ils seie custody and preservation for 60 days after recording measurements of the
salvaped material,

15. Pipe culvers that are removed shall be cleared and neaily piled on the rght-of way at
points designaled by the Engineer-in-charge.

16. Sfructural steel removed trom old structure shall, unless otherwise specified or direcled,
ba stored in & neat and presentable manner, Strectures of portions thereo! which ame specified in
the caniract tor re-eréctions shall be siored in seperate pikas.
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17. Timber or lumber rom ofd structure which is designated by the Enginger-in charge us
materials to ba shall have all rails and boltls removed there from and shall be stored in neat piles
locations suitable for koading,

18. All the products of dismantiing operations which in the opinion of the Engineer-in-charge
cannot be used or auctioned shall be disposed as directed, within 100 metres,

18. The work of dismantling structures shall be paid for in wnits indicated below by laking
measwrmants before and after, as applicable |

{ii Dismantiing brickicencrate [Plain and Reinforced) mansonary Cubic Matra
{ii) Dismantiing flexible and cement concrate pavement. Cubiz Metre
(111} Dismantling steel structure. Tonne

{iv) Dismantling fimber structure. Cubic Metre
{v) Dismantling pipes, guard rails, kerbs, gutters and fancing. Linear Matre
{vi] Lhility poles. Mos.

20, The contract unit rates for the various Wems of dismantiing shall be payment in full for
earring oul the required operathons including full compensation for all labour, materials, tools, equipment,
safeguards and incidentals necessary to complete the work. These will also include excavation and
backlilling whare necessary and for handling, salvaging, piling and disposing of the dismaniles materials
within all Ifs and upto & lead of 100 melres.

em-2 Painting flood Gauge Marks on Sub-structure
1, The widih of the fiood gauvage shall be 60 cm and will have canarl yaow background
colour, The fiood pauage marking will be in 10 om. thick sirips of allernative black and white colour. The
width ol the sirip shall ba as under :-

(2) Alavery 10em, 1 5em. width
(b) At every 1/2 m, 25 om, width in black
(€) At every metre 35 cm. width in white

Thi lattering shall be in black colour and of 10 cm, height. The lefiering shall show every
metre and 1/2 m. level The lettering shall show levels based on either GST B.M. or Arbitrary BM. as
tumished by Enginearing-in-chargs.

2 Al the painting work shall be done In 3 coats. The paint shall be of approved make.

3 The measurement lor paymen! shall be on running meter basis measured verticaly in
hiasgiit.

4. The unit rate includes the cost ol materials; labour, painting, eguipment if any o complota
the work,

ltem-3 Providing Masonary Steps With Cement Pointing

| . Slones subject 1o mark deterioration will not be accepted. The stone shall be sound, hard,
durable and laily regular in shape and fis thickness in any one direction shall not be lass than 15
cm.

1 Baefore laying the stones, the siope of embankment shall be trimmed to the required profile
put up by means of ling and pages 1o receive the steps and kerb on it. Depression shall be filled and
thoroughly compacied. The with of the read shall be 30 om. (¢lear) and shall extend furthér 15 em.
below nex| tread, thickness of the stone work of the tread shall depend upon the slop of the
embankment as undar ;-

{a) Slopeip2 15 cm.

{b) Slkope 1t03 1icm.

The thicknass of the stones work shall be uniform throughout and shall not be less than the
height of the riser depending upon the slope of the embankment as slated above. There shall not be
more than 3 stones in the total 45 ems. width of the tread.

3. Karb of 15 cm. wadth & 25 c, depth, flush with the embankmenl slope line shall be provided
1o prevent spilling of earth on the steps. Widih of the slaps balwean the kerbs shall be 90



ems. Unsvennass and voids shall be filled with guamy spalls and exposed faces of the iread riser and karb
of fhe stones work shall be cement pointed in proportion as specified so that they are stable and remain in
lime and leval. Forcement pointing relevant specifications. of that Bem shall apply.

4, The unit rate Includes the cost of material, labour and tools including cement pointing 1o complate
tha work,
Item-4 Providing intermedia behind abulment etc.

1. Well graded pebbled or metal ol 40 mm. to 63 mm, size shall be used The grading and
iolerances of metal of pebbles shall be as undar;-

Br. No. Mo. ol Size Range Seve Percantage by waight passing
designation through the sieve.
1. 63 mm. to 40 mm. 50 mm, 100-00
B3 mm B5-100
S0 mm. as5-70
40 mm. 00-15
Eﬂ FrRT. D‘D—I‘JE

The size shall be 40 mm. {0 63 mm. whare in tolerance limit for over size shall be upto 15% and that
for lower size should ba upto 15% and below 20 mm. it shall be allowable upto 5% The filter Materiel
shall be tightly placed 1o a thickness of not less that B0 mim. and provided over the entire surlace behind
abutments, wings or retum walls to the full height

2 Materials shall be first stacked in boxed of 2 m. x 1 Y& m. 2 0.5m. size on fairy level ground

and meaasured,

A The measurement lor paymen! shall be made on Cmi basis of boxes, No deduction shal
b made for volds.

4, The unit rate includes the cost of matenats, scaffolding lsbour and tooks to complete the
wirk,

ltem-5-A Filling rubbles between returms and behind abutment

1. Stone subject o marked deterioration by water or weather will not be accepled. The stone
ghall be sound, hard, durablé and faily reguiar in shape and s thickness in any one direction shall
not b less than 15 cm. The larges! siones procurable shall be suppled on site. The size ol spauls
shall be minimum 25 mm. and shall be sultable {o il voids

2 Stones shall be filled in layers o 23 eme 1o 30 oms. thickness and all interstics betweean
edjacant sion@s shall ba lilled with 20 per cen! spauls of proper size and wedged in with hammers
to-ensure tight packing.

3 Stones shall be first stacked in rectangular chaftas on fairly level ground and measured.
Artifical voids should not be left inside the chattas.

4 The masuramant for paymeani shall be made on cmi. basls of chaita of rubbles only. Mo,
deduction shall be made lor woids. Chaftas lor spauls shall be made separately and shall be
measured for record purpese only and shall not be paid tor,

& The unit rate includes the cost of materals, labour & ools to complete the work,

Item 5-B-Providing rubble for apron

1. The work shall consiat of laying boulders directly on the prepared suface for profeciion
against scour.

£ The stones used in apron shall be sound, hard, durable & feirly reguiarly in shape. Stone
subject o marked deferioration by water or weather shall not be used. The thickness and shape of
apran shall be as Indicated on the drawngs or as directed by the Engineer-in-charge. The surace
on which thi apron is bo be taid shall be levelled and prepared for the length and width as shown on



the drawings. The size of stone shall be as large as possible & weight shall be as speacified in the
item but in no case any fragment shall weight less than 40 Kg. The specific gravity of stone shall be as
high as possible and it shall not be less than 2.50. To ensure regular and orderly disposition- of the
full intended quantity of stone in the apron, template cross walls in dry masonry shall be buill about &
metre wide and to the full hight of the specilied thickness of the apron al inlervals of 30 metres and
all along the length and width of the apron. Within these walls, the stone then shall be hand-packed.

3. Payment shall be made on CMT basis of chatta. The materials shall have 1o be stacked at
gite before laying, Preparation of base, or laylng bedding shall be deemed Incidental to the work
Mothing shall deducted lar voids.

4. The rate shall Include cost of materials, labour & tocls to complete the job

ftem &-Fhiing with sand {a) between returns., (B) between top and bottom
plug (C) below raft foundations.

1. The sand to be used for filling shall be coarse, granular, clean, Iree Irom dus! and
deleterious matters obtained from a source as approved by the Engineer-in-charge. Sand between
rafurmns shall confirm to 1.5, : 383,

Coarse aggregate: 10 mm,12.5 mm, 16 mm, 20 mm.40 mm & 63 mm

2 After the bottom plug has been laid and tested for leakage the level of its top shall ba
ascertained and recorded and the well shall be filed with sand undar water In suitable layars not
exceeding 30 cm. at a time and each layer well compacted by rodding to maximum density upio tha
level ol the underside of the plug as per detalled drawing or as directed by the Enginger-in-charge.

4. Sand between retumns and below rafi toundations shall be filled in suilable tayers not
exceeding 30 cms. at a time and each layer shall be well compacted.

4. Mode ol measurement shall be the total cublcal content (in cmit.) of the area covered by
sand filling.

item 7-Excavation for foundation in all sorts of soils and murrum including dewatering

1. Excavation for structures shall consist of the removal of material for the construction of
foundations for bridges, culverts, retaining walls, headwalls, cut off walls, pipe culverts and other
simitar structures, in accordance with the requirements, of these specifications and the lines and
dimensions shown on the drawings or as indicated by the Engineer-in-charge, The wark shall be
include all necessary sheeting, shoring, bracing, draining and pumping and the removal of all loge,
stumps, shrubs, and other delelerious matter and obsiruction necessary lor the foundations,
trimming bottoms of excavations; back filling and clearing up th3 site and the disposal of all surplus
raterial,

2 After the site has been cleared the limits of excavation shall be sof out true 1o fines, curves,
slopes, grades and secbions as shown on the drawings or as directed by the Englneer-in-charge.
The contractor shall provide all labour, survey Instruments and materials such as sirings, pegs nails
bamboos, stones, lime, mortar, concrate, efc. required in connection with the siting out of warks and
the establishment of bench mark, centre line stones and other marks and stakes as long as in the
opinion of the Epgineer-in-charge, they are required for the work.

3 Excavalion shall be taken to the with of the lowest step of the focting. The contractor at
his own expense shall put up necessary shoring, struting and planking or cut slopes 1o a safer angle
or both with due regard to the salety of personal and works and lo the satisiaction of tha
Enginear-in-charge.

4. The depth to which the excavation is 1o be carried out shall be Is shown on the drawings,
uniess the type ol material encountered is such as to require changes, in which case (he dapth shall
be as ordered by the Engineer-in-charge.

5. Where water is mel with in excavation due to stream flow, seepage, springs. rain or other
reasons, the contraclor shall take adequate measures such as bailing pumping, 1o keep the
foundation trenches dry when o required and to protect the grean concrete/masanry agains!
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damage by erosion or sudden risng of water level The methods to be adopted in this regard and other
detaits Ihereof shall be lefl to the choice of the contracior bul subject to approval of the Engineer-in-
charge. Approval of the Enginear in-charge shall, howevar nol raieve the contractor of the responsibifity for
e adeguacy of dewalering, and production arrangamaents and for the qualkity and safoly of tha works.

8. pumping from the inferior of any foundafion enclosure shall be done in such & manner &s
to preéclude ihe pessiblity of movement of water through any fresh concrete. Mo, pumping shall be
permitted during the placing of concrete or for any period of at least 24 hours thereafter, unless it
is done from & suitable sump separated from the concrele work by 8 water fight wall or other. similar
means,

7. The botton of the foundation shall be levelied both longitudinally and transeversely ar
stepped as directed by the Engineer-in-charge. Before foating is laid, the surface shall be skightly
walered and rammad. n the ovent ol excavation having been made desper than thal shown on the
drawings or as otherwise ordered by the Engineer-in-chasge. the extra depth shall b? made up with
concreate of masonary of the foundation grade at the cos! of the contractor. Ordinary filling shall
rot be used for the purpose to bring the foundation to level i thera are any slips or blows n the
excavation, these shall be removed by the confractor at his own cost.

8 Near towns, vilages and all frequented places. trenches and loundation pits shall be
sogurely fenced, provided with proper caution signs and marked with red lights @ night (o avoid
accidenls. The confractor shall take adequate protective measures to see that the excavation
operations do not allect or damage adjnining structures.

8. Backiiling shall be done with approved materials after concrete or masonacy is fully set
and carried out in such 8 way 85 not 1o cause undug thrust on any par of the structure. Al space
between foundation masonary or concrate and the sides of excavation shafl be refilad o the original
surface, making due allowance for setiement in 250 mm. loose layers, which shall be watered and

10. Al the excavated materals shall be the property of tho Government. Where the excavated
materials is to be used [ the construction of embankment, i shall be direclly deposited at the
required location, within 100 madres lead,

11. All useful mataerials not intended for uss in the bank, shall be siacked neaily on
Governman! land as directed by the Engineerin-charge within 100 metres lead. Unsuitable and
surplus materials nol Intended lor use shall be disposed off as directed by the Engineer-in-charge.

12 Excavation for structures shall be measured in cubic metres for each class of materlals
ancountered, limited to the dimensions shown an the drewing or as directed by tha Enpfnear-n-
charge. Excavafion over incraased width cufting of slopes, shoring, shuttering and planking shall be
desmed as conveniance for the contractor in executing the work and shall not be measured .and
paid or separately.

13. The contract unit rate for the [lems of excavation for structures shall be paid in full tor
canrying out the required oprations including -

1, Setting out and lixing bench marks and centre lines stones,

2 Construction of necessary shoring and bracing and Iheir subsagquent removal.

4 Removal of all logs, stumps, Grubs and other delsierious mater and obstructions for
plaging the foundations including trimming of bolloms of excavations;

i, Foundation seafing, dewatering including pumping;

b Backfiling, Clearing up the sile and dsposal, of all surplus material within @il fits-and lead
upto 100 metras;

B ANl labour, malerials, lools equipment, saleguards and incidendals necessary 1o complele
the work to the specHicaton,

14, Excavation shall be for ordinary soil such as vegefation or organic soll, we, sand, silt,
logm, clay, mud, black cotton soll, soft shale ar soft murmum, a mixiure of these and similar materia|
which yellds to the ordinary application of pick and shovel, or other ordinary dipging equipment.
FAamoval of gravel or any other nodular material having diameter in any one direction not exceeding
75 mm. nocuring in such strata shall be deemed to be covered under this camgory, The classification



of excavation shall be decided by the Engineer-in-charge and his docision shall be final and binding on he
contracion
Item 8- Excavation for foundation In hard murrum and boulders Including

dewatering.

1io 13, Para 110 13 of the itom o' excavation for foundation in all sors of soi shall apply.

14. Excavation shall be in hard son such as siiff heavy clay, hard shale of compact mumum feguiring
gratting tool or pick or both and shovel, closely appbed and gravel and rubble stone having maximum
diasmeler in any one direction between 75 and 300 mm. and salt conglomerate. The ciasslfication of

excavation shall be decided by the Enginesr in -charge and his decision shall be final and binding on he
confractor,

Item B- Excavation for foundations in lerge boulders and soft rock without blasting

including dewataring.

1to 13. Para 1 to 13 of the item of éxcavation for foundaton in all sorte of sall shall apply.

14. Excavation shall ba in soft rock or such as lime sione, sand stone, laterite, hard
conglomerate or ather solt or disintegrated rock which may be quarried or spilt with crow bars, boulders
which do not reguire blasting having dimeter in-any direction of more than 300 mm. and any rock which in
dry state may be hard, requiring blasting bul which when we! become solt and manageable by mean;;
other than biasting. The classification of excavation shall be decided by the Engineer-in-charge and his
decigion shall be final and binding on the contractor

Item 10 Excavation for foundation in hard rock including dewalering.

(&) Requiring blasting (B) Blasting prahibitad
1o 13, Para 1 to 13 of the item of excavation for foundation in all sorts of soil shall appky.

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

15 Where blasting Is prohibited for any reason, excavation shall be camied out by chisaling,
wedging or any other approved method

16 Blasting shall be cared out only with the written permission of the Engineer-in-charge.
All the statutory laws, regulations, rules, eic. perfaining fo the acguisition, transpori, storage.
handling and use of explosives shall be siriclly fallowed.

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

1B. The magazine for the storage of explosives shall be build to the design and specifications
ol the Explosives Departmeant concemed and located at the approved slie. Mo unauthorised person
shall be admitied into the magazine which when nol use shall be kepl securely locked. No maiches
of mflammable material shall be aliowed o the magazine. The mapazine shall have any effective
kghtenng conductor. The following shall be hung in the lobby of magazine.

(@ A copy of the releven rules regarding sate storage both in English and in the language
with which the workers goncemed are familiar.

) A statement! of uptodate stock in the mapazine.

(g} A cerlilicate showing the st dale of lesting of the lightening conduciar.

{d} A notica that smoking & striclly prohibited.

15, In addition to these, the contracior shall aizo observe the lollowing insiructions and any
turthar additional instructions which may be given by the Enginegr-in-charge and shall be respon
sible for damage fo property and any accident which may ooccur 1o workmen or the public on account
ol any operations connacted with the storage handling of use of explosive and blasting. The
Enginaer-in-chargs shall lregquently check the confractor's compliance with thess pracautions.

20 All the matariaks, tools and equipment used for blasting operations shall be ol approved fype
Tha Enginger-in-charge may spocify the type of explosive to be allowsd in special cases . The fuse to be
usad in wet locations shall be sufficlantly waler-rasistant as fo be unallealsd when



immeersed in water for 30 minutes. The rate of buming of the fuse shall ba unfiorm and definilely known o
permit such a safe length being cut as will permit sufficient time 1o the firer to reach to place of salety befora
explosion takes place. Detonalors shall be capable of giving effectives blasting of the sxplosives. The biasting
powder, explosive detonators, fuses, eic., shall be fresh and not damaged due to damgp, molksiure or, any othes
caiuse, They shal be inspected iotally and removed immediatety, il found unsuitabis,

i1 The blasting operation shall ramain in changs of competant and exparienced suparvisory stalf and
workmen who are thoroughly acquainied with 1he dalalls of handiing explosives and blasiing operations.

2 The Wasting shall be camed oul durimg fixed hours of the day preferably during the
mid-day luncheon hour or af the close of the work as omdered in wrifing by the Enginesr-in-charge,
The hours shall be made known to the pecple in the vicinity. All the charges shall be prepared by
tha man in chamge only,

2 Red danger flags shall be displayed permanently in all directions durng the blasting
operations. People, except those who achuslly light the fuse, shall be prohibiled from entering this
area. The flags shall be planted 200 melors from the blasting site in all directions and all persons
imchiding workman shaill be excluded from the flaged area at leas) 10 minules belore the fiing, &
warning whistle baing sounded for tha purpossa.

24, The charge holes shall be driled n sufable places o required depths. Blasting should
ba as light as possible consistent with fhorough breakage of fhe matedal necessary for economic
lpading a. id hauling. Any method of blasting which leads to over shooting shall be discontinued.

25, When blasting is done with powder, the fuse cul lo the reguired length, shall be inserted
it the hole and the powder dropped In. The
rounced ends. The explosive powdor shall then be covered with ifamping malerals which
tampad kgt but firmiy.
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expiasive, Bore holes shall ba of such size thal the catrdge can easily go down, The holes shall be cleared of all
debirs and explosive inserted, The space of about 20 om. above the changs shall then be gently filed with dry
clay, passed home & the rest of the tamping formed of any convenient material gently packed with a wooden
faAmimes.

. Al a ime, nol more fhan 10 such charges will be prepared and fired. The man in charge
shall blow a whiste in a recognised manner or caufioning the people. All the people shall then be
required 1o move 1o safe distance, The charge shall be fighted by the man in charge only. The man
in charge snail count the number of explogions. He shall satisly himssll thet all the charges have
bean exploded betore allowing the workimen 1o go back fo the work site.

28. In case of & misfwe, the following procedure shall be observed

(1) Sufficeent time shall be alowed o account for the delayed blast The man in charge shal

inspect all the charges and determine the missed chamges.

i2) # it B the blagting powder charge it shall be completoly flooded with water, A new hole

shall be drilled at aboud 45 cm. fom thE old hole and fired. This shoulkd be repeated till the

old charge is blasied.

(@ In casa of charges of gelatine, dynamfe ok, (he man in chamge shal genlly remove the

lamping and the pAmer wih the detonator. A Iresh detonator and primer shall then be used

to blaz1 tha charge.

Alermadively, the hole may be deaned of 30 cm. of tamping and the direction then ascertained by placing
& shick in thae hole. Another hole may than be drifled 15 cm. away and parallel to (. This hole shall than ba
changed arid fred when the misired hole should explods at the same time. The man in charge shall a1 once
report {0 the confracior's Oifficer and Engineer-in-charge all cases of mislive, the cause of the same and what
stens wene taken i connection Barewath,



29 If a misfire has been found 10 be due 1o deleclive detonator or dynamite, the whols
guantity in the box from which defective article was laken mus! be sent to the authority
directed by tha Enginear-in-charge for inspection to ascortain whathar all the remaining mataerials
in the box ihe also defective.

30, A carsful and day 1o day account ol the sxplosive shall be maintamad by the contractor
:1 a;:ﬂ:gmwad manner in a register which shall be opan 1o inspaction by the Englnear-in-charge af

1 !

1. Excavation shall be measured after removat of over burden by taking. eross-soctions
at suitable intervals in the original position before the work starts and after its completion and
computing the volumas in cubic matres by the method of average and areas. Where il is not feasible
to compute velumes by this method because of erralic localion of isolated deposits; the volumes shall
be computed by other accepted methods. At the opltian of {he Enginear-in-charge, the conlractor
shall lsave depth indicators during excavations of such shape and size, and in such positions as
directed 80 as 10 indicate the original ground level a5 accurately as possible. The contracior shall see
that thesa remain intact till the final measurements are taken, Where cross-sectional measurements,
could not be taken due 1o rregular configuration, or where the rock i admized with other classes of
materials, the volumes shall he computed on the basis of stacks of sxcavated rubble after making 40
per cent deduction therefrom,

ltem 11- Diversion of water course, providing soffer dam, bund or island
tar foundalions.

1. The item provides for the diversion of waler course by suitable means such as by
constructing ring bunds, coffer-dams, channeling, istanding or any other suitable means as may be
necassary and approved by Engineer-incharge. This item will not inciude dewatering of foundations,
tranches, which will be covered in the ilam of open excavation, The contractor shall take all
necessary prolaciive measures againsi possibie erosion due to tide variations if &ny and mainiain
the cotler dams, bund or igland in proper manner during construction. He shall not bo entitied for any
payment or compensation in the avent of washing of the coller dam, bund or island at any time, sither
due 1o fidal walers Il any of floods, or any cther reasons whatsover, and the coniracior shall
reconsiruct the same. If required at his risk and cost. The size of the cofler dam, bund or island shall be
such as would allow without obstruction and incovernlence, snough working free space all around the
foundation works.

2 The contractor shall plan, construct and mainiain satisfactorily necessary diversion channats
and pratective works 50 as 1o salely pass the stream flow and also satistactorily meat with any sudden
rise of flow due to tides, flood or any other reason, withou! damaging the foundation works. The
cofterdam or bund shall be such as to give sulfictent working space for construction,
inspection and installations ol pumping machinery inside the enclosed area. The coffer dam or
bund shall be of adequate section and properly designed, constructed to prevent ingess of
water as practically s
passible in the foundation pits and lo protect grean concrate or magonry work.

A Adequale pumping arrangement shall be made for dewalering the inside of colier dam,
bunds etc. Pumps of adeguate capacity and in required number shall be provided to ensure adequate

4 The cofier dam, bund or island shall be completely removed and their materials shall
be disposed of in the manner as directed by the Engineer-in-charge when no longer required.

5 The measurements for paying will be per number of pier or abutment for which diversion
of water course elo. is required to be made, Unll of abutmenl will be inclusive of returns or
wingwalls aftached to it

& The unit cost includes all materials labour and equipment 1o complete the job, Diversion of
channels slc. will have to be construed and mainiained till all operations o compleie the entire bridge
strugiure are completed as may ba necessary.

Item 12- Ordinary concrele with or without reinforcement
1. Incase of ordinary concrate, mix is not required 1o be designad by praliminary lests and
propartions of cement, fine apgregates and coars agoregales are spacified by volume as
given in |able below for ditferent grades of concrate designated as ordinary M. 100, M.
150, M.200 and M.250,
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2 Inthe designation of & concrete mix, leter M relers io the mix and the number the specified
28 days works cube compressive sirength of that mix on 150 mm, cubes expressed in kgom2.

3 The ondinany concrete mix shall generally ba specified by volume, For cement which nommaly
conkas in bags and is used by weight, volume shall be workied out taking 50 kg. of cement as 0,035
cubic metre in volumse. While measuring aggregate by volume, shaking, ramming or hammering shall
not be dane. Proportioning of sand shall be as per s dry volume, in case il s dump, allowance for
“Bulking” shall be made as por 1S : 2386 (Pan-l,

4, Ingredients required for ordinary concrete contaming one 50 Kg. bag of cement of difarant
prapartions of mix shall be as given in Table below

TABLE
Grade of Mix By Total quantity ol dry ~ Proportion Quantity of
Concrete Vaiurme aggregales by volume  of fine aggregate water per
Per 50 Kg, of cemand,  fo coarse 50 K. of
iobe tfaken as sum ol aggregste oEment max,
ihe individual volumes
of fine and coarse
AQOIEHIES MK,
1 2 3 4 ]
{1 Cubic matra = 1000 Litres)
“ﬁ-ﬂkmw Litres Litres.
M. 100 136 300 Genesal 1 2 Tod 34
fine aggregats to
M.150 1:2:4 220 coarse aggregate by 32
wolume bul sublect
M.200 1:1 &3 160 o a upper limii of 30
11, 128&a
M.250 13152 100 e lirmit-of 1 23 27

NOTE - The proportions of the apgragates-shall be adjusted from uper imill o lower limit progresshely
&as the grading of the fune aggregates becomes finer & the madmum size of coarse

becomes larger. Example - For an average garding of fine aggregate (that is Zone Il of IS - 383-1963)
the proportions shall be 1: 11/2, 1:2 and 1:3 for maximum size of aggregates 10 mm, 20 mm. and

40 mm. respecthely {alter carmying out sieve analysis).

Mole-2 A mix leanner than . 100 (1:3:6) may be used for non- structural parts, if provided in the
contract. n such case garding of apgregates shall be by volume. Other requirements for
mixing, placing & curing shall be the sama.

5. Following shall be the maximum nominal size of coarse aggregate for the differant iems of work:

S No ltem of construstion Mapdmum nominal size of
coarse agoregate
{k A.C.C. wall eurb, R.C.C. wall sigining and 400 rmim.
AC.C. Pies
il R.C.Cowell staining G3mm,
(i) ﬂalmpu’piacap:mlﬂtype_;ﬂam,nhﬂnamam 40 mm.

wing-walls, and their pler caps
v  R.C.C, works in cross girders disck slab, wearing 20 mm,




12
coars, kerb, light past:,, blast walls, approach slab e,
and hollow type piers, abutments, wing-walls and thei’ pler caps,
(v R.C.C bparings. 20mm

(wl}  For any other item of construction not covered As specified on the drawing
by items (I} 10 (v} or as desired by the Enginger
in-charge in case It i3 not
specifisd on drawing.

For heavily reinforced concrete members as in the case of fibs of main beams nominate
maximum size ol aggregale shall usually ba restricted 1o 5 mm. less than the minimum lsteral clear
distanoe between the main bars or 5 mm. less than the minimum cover to the reinforcement,
whichaver is the smaller,

B. Fine aggragate shall be clean, hard, coarse sand, It shall be free from dust and such ather
subatances. The sand be got approved by the Engineer-in-charge,

7. All materials shall be stored as to prevent their deterioration or instrugion of their quality and
fitness lor the work. Any material which has deteriorated or has been damaged or is otherwise
considered dalactive by the Engineer-in-charge shall nol be used In the warks,

8. Cement shall be stored above the ground level in padectly dry and water light sheds, Wherever
bulk storage containers are used, their capacity should be sufficient 1o cater 1o thy requirements at site
and should be cleaned a1 least once every 3 to 4 months. The aggregate shall be stored in such 2 way
as to proveni admixture of foreign materials. Different size of line or coarse aggregate shall be stored
in sgparate stock-pites sulficiently away from fhe each other to prevent intermixing the material.

9. The water for mixing shall be polable water lo satisfaction of the Enginger-in-charge. The
quantity of water shall be just sufficient to produce a dense concrate of required workabiiity for the job.

10. For all work congrete shall be mixed in a mechanical mixer which along with other
accessories shall be kept in firs| class working condifion and so maintained throughout the construction.
Mixing shall be continued 1ill materials are unitormaly distributed and uniform colour of the entire mass
is obtained and each individual pariicle of the coarse aggregate show compleie coating of mortar
containing its proportionate amount of cemanl. In no case shall the mixing be done for less than 2
minutes after all ingredients have been put info the mixer.

11. When hand mixing is permitted by the Engineer in-charge for small jobs or for certain other
reasons. It shall be done-en a smooth waterfight platform large encugh 1o allow afficient turning over
of the ingredients of concrete belore and aller adding water, Mixing platform shall be so arranged that
no terelgn material shall get mixed with concrete nor does the mixing water flow out, Cement in required
rnumber of bags shall be placed in a uniform layer oF 1op of Ihe measured quantity of fine and coarse
aggregate, which shall also be spread in a layer of uniform thickness on the mixing platform, Dry coarse
and fine aggregate and cement shall then be mixed thoroughly by irming over to get a mixture of uniform
colour. Enoupgh water shail then be added gradually through a rose can and the mass tumed over il a
mix of required consistency is oblained. In hand mixing guantity of cemant shall be increased by 10 per
oani above that specilied,

12 Mixars which have been out of use for more than 3U minutes shall be throughly cleaned
before putting in a new batch. Unless otherwise agreed o be the Enginear-in-charge, the first baich of
concrete fram the mixer shall contain only two thirds of normal quanlily of coarse aggregate, Mixing
plant shall be throughtly cleaned betore changing from one type of comant o another,

13, The method of transporting and placing concrate shall be approved by the Engineering-in-
charge. Concrete shall be so transported and placed that no contamination, segregation or loss of ils
constituent matarial takes places, All form work and reinforcament contained in it shall be cleaned and
made free lrom standing water, dusl, snow or ice immaedialely before placing of concrete. No concrete
ghall be placed in any part ol the structure until the approval of the Engineer-in-charge has been
obiained,



14, It concreting 13 not started within 24 hours of the approval baing given, it shall have o ba
obtained again fram the Engineer-in- charges Concreting being given it shall proceed continuously over
the area between consirucfion joinis. Fresh concrete shall not be placed against conorete which has
boan in position for mora than 30 minutas unless a proper consiruction joint is formed. Concrate shall
be compacted in its final position within 30 minutes of ils discharge from (he mixer unless caried In
propetly design agitalors, operating continuously, when this time shall ba within 2 hours of the addition
ol camant 1o the mix and within 30 minutes of its discharge from the agitator Except whare otharwise
agreed to ba the Engineer-in- charge, concrete shall be deposited in horizontal layers to a compacted
depth of nor mare than 0.45 metre when internal vibrators are used and not éxceading 0.30 meatre in all
ather cases.

15 Unless olherwise agreed 1o by the Engineer-in-charge concreie shail not be droppad into
place frorm a height exceeding 2 metres. When trunking or chutes are used they shall be kept clean and
used n such & way as to avoid segregation. When concreting has to be resumed on & surflace which
has hardenaed, | shall be roughened, swepl, clean, thoroughly wetted and covered with a 13mm thick
layer af morlar composed of cement and sand in the same rafio a5 in the concrete mix igel, This 13
mim. lgyer of mortar shall be freshly mixed and placed immediately before placing of new concrela.
Whare concrete has nol fully hardenad, all laitance shall be removed by scrubbing the well surface with
wirg or bristle brushes, care being tsken fo avoid disiodgement of any particles of coarsa
aggregate. The surface shall then ba thoroughly weited, all free water removed and then coaled with
neal cemant groul. The lirst layer of concrele to be placed on this surface shall not exceed 150 mm.
miﬂmm, and shall be well rammed against oid work particular attention being given to comers and

& 3pois.

16 All concrete shall be compacied to produce a dense homogeneous mass with the assistance
of vibrators, unless otherwise permitted by the Engineer-in-charge for exceplional cases, such as
concreling under waler, whare vibrators can not be used. Sufficient vibrators in serviceable condition
shall ba Kept &t site 20 thal spare equipment is always available in tha evenl of break downg,

17 immediately after compaction, concreie shall be protected against harmiul effects of
waather, including rain, running water, shocks, vibration, traflic, rapid temperalure changes,; frost and
driving out procese. It shall be covered with wet sacking, hessian or other similar absorbeni material
approved by the Engineer-in-charge soon after the initial set, and shall be kept confinuously wet for &
period of not less than 14 days from the date of placemeant. Masonry work over the foundation may ba
stariad after 48 hours of its laying but the curing of concrete shall be continue for a period of 14 days.

18, From weork shall include all iemporary or permanent forms required for forming the concrete,
logethar with all temporary construction required for their supporl. Form waork shall however be divided
inlo fallowing two distinct categorias -

(1) Shuttering |.e., form work required for Tarming the concrete.

{2} Scaffolding i.e., form-work required for supporting shutlening,

Forms for shuttering shall be constructed only in metal suitably Bned. Forms for scaffolding shall
be constructed of metal or timber. Both shuttering and scaffolding shall be or substantial -rigid
construction and shuttering shall be true to shape and dimensions showr on the drawings. All bolts and
rivets shall be counter-sunk and well ground 1o provide a smooth, plane surface.

18. Forms shall be martar-fight and shall be made sulliciently rigid by the use of llea and bracings
to prevent any displacement or sagging between supports,. Thay shall be strong enowgh to withstand
all pressure, ramming and vibration, without deflection from the prescribe lines occuring during and
after placing the concrete, Sorew jacks or hard wood wedges where required shall be provided o make
up any setflement in the formwork effher before or during the placing of conorete. Suitable comber shall
be provided in horzontal members of structure, specially in long spans to counteract the alfects of any
fixed as to provide for such camber. Forms shall be so constructed as 1o be removable in sections In
the desired sequence, without damaging the surface of concrate or disturbing other sections. Unlass
ptherwise specified or difected, chambers or lillels of sizes 25 mm x 25 mm shall be provided at afl
angles of formwork 10 avoid sharp comers,
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20- The inside surlaces of shultering shall, excepl in the caze of permanent form wark gr where
otherwise agreed fo by the Engineer-in- charge, be coated with an approved materal o prevent
adhesion of concrele 1o the form work. Felease agents shall be applied stricily in accordance with the
manufaciurer's instructions and shall rot be aliowed 1o come inlo confact with any reinforcement or
prestressing tendons and anchorages. Diflerent release agents shall notl be usad in form work lor
cancreta which will be visibie In the finished works,

1. Special measures shall be taken fo ensure that the form work does not hinder the shrinkage
of concrele because withoul these eracking could aceur bafore the from work is removed. Whereever
applicable arrangemeants must be made fo ensura that the form wod does not rastrain the shorfening
and hogging of ‘he beams or slabs during tensioning of the tendons, The form work should take due
account of the calculated amount of posilive or negative camber so as 1o ensure the correct final shape
of the struclures having regard o the deformation of 8 false work, scaffalding or propping and the
nstantanecus of delerred deformation due to varous causes affecting prestressed siructures. Whera
there are re-entrant angles in the concrele sections the form work should be removed al those sections s
soon as possible afier tho concrofe has sel in order to avoid cracking due 1o shrinkage ol concrate,
fromwork shall ba tight anough to prevent any appreclable loss of cament during vibrations, suitabla
utterances should be provided In the harmwork. Immediately befare concreting all forms shall be
thoroughty cleanad. Contractor shall give the Engineer-in-charge due notice befors paleing any con-
grete in the lorms to permil him 1o inspect and accepl the false work and forms as o their strength
alignment and general fitmess, bul such inspection shall not refleve the contracior of his responsibility
safety of men, machinery, materizls and for results obtained,

22 The Engineer-in-charge shall be informed in advance be the contractor of his intention to
gtrine any formwark. While fixing the fime for removal of formwork, dus consideration shall be ghoen
io local condillons, character al the struclure, the weather and other conditions thal influence the
gaiting of concreta and of fhe materials used in the mix. Where fleld oparations aré controfled by
strength tests of concrete, the removal of the ioad-supporting or saffit forms may commance when
concrete has atiained sirenglh egual 1o atleast twice tha stress o which the concrete will be subjected
at tha time of striking props including the effeat of any further addition of loads. When fiald
oparations are not controlled by sirengni tests of concrete  the vertical forms of beams, columns
and walls may be removed after 2 days. The props of slabs and beams may be removed after Hand
21 days respeciively. All formwork shall be removed without causing any damage 1o the concrete.
Camtaring shall ba gradually and uniformly lowered in such 8 manner as to permit the conorate 1o take
stresses due 1o is own weight uniformly and gradually, Where inlernal matal ties are permitted, they or
their removable parts shall be extracted withou! causing any damage to the concrele and
ramaining holes filled with mortar. Mo permanently embeded metal part ghall have lass than 25 mm.
cover to the finished concreta surface. Where it Is intended to reluse the formwork, it ghall be
cleaned and made good 1o the satisfaction of the Enginger-in-charge.

23 Immediately after the removal of forms, all exposed bars or bolts passing through the Cement
concrete member and used for shuttering or any other purpose shall be cut inside the cement concrete
maembar 10 a depth of atlest 25 mm. batow the surface of the concrete and the rasulling holes be fitled
by cement martar. All fins caused by form joints, all cavities produced by the removal of form fies and
all other holes and depressons, honecomb spots, broken edges or corners and othar defects, shall be
tharaughly cleaned, saturated wilh water and carefully pointed and rendared true with mortar ol cemant
and fine aggregate mixed n the proportions usad in the grade of concrata that is being finished and
of g8 dry A3 congsistency 33 B possible to use, Considerable pressure shall be applied in filling and
painting to ensure thoraugh filling in all voide. Surlaces which have been pointed shall be kept moist for
& period of twenty four hours, Il rock pocketshoneycombs, in the opinion of the Engineer-in-charge are
af such an extent or character as 1o affect the strenght of the structure materially or to endanger the
life of the steel rainforcement, he nay declare the cancrete delactive and reguire the removal and
replacement of the portions of the structure altecied.

24. In the case of relnforced cancrele work workability shall be such that the conerels surounds
and properly grips ail reinforcement, The degree of consistency, which shall depend upon the nature of
work and methods of vibration of concrete shall be determined by regular slump tests. Foliowing slump
ghall be adopled for differant Ivpoes of works,



Type Slump (mm) (at the Time
of Placing of Concrete)
1) |a) Slructure with exposed inclined surface reqguiring low 25

slump concrele to allow proper compaction
b} Plain cement concrete 25
2) |RCC structure with widely spaced reinforcements; e.g. 40-50
solid columns, piers, abutments, foolings, well steining
d) |RCC structure with fair degree of congestion of 50-75
rainforcemant, e.q. pier and abutment caps, box culverts,
well curb, well cap, walls with thickness greater than
300 mm

4) |[RCC and PSC struclure with highly congested 15-125
reinforcements e g. deck slab girders, box girders, walls
with thickness less than 300 mm

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

25. Warks strength tests shall be made in accordance with IS ; 516. Ecch test shall be conducted an ten
specimensdive of which shall be tested 81 seven days and the remaining five at 28 days. The s of
concrete shall be taken on each day of concreting and cubes shall be made at the rate of one for every 5 cuble
metre of concrete or a part thereol. However, If concrefing done in & day s bess than 15 cublc meters, the
mirdmium number of cubes can be reduced fo B with the speafic permission of the Enginaer-in-charme.
works tesis shall be carmind out whitnever fhe quality and grading of materials is charged imespacive ol the
of poncrote proud, The number of specimens may be suitshly increased as deemed necessary by the Engineer-
in-charge when procedura of tesis given above reveal & poor quality of concrete and in other special cases.

26 The average stengih of the group of cubes cast for sach day shall not be lgss than the specilied
works cube-sirength. 20 per cant o the cubes cas! lor each day may have valuns less
strengih, provided the lowest value is not less than B85 per cent of the specifies strength.
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Enginear-in-charge. with helper [ prasen throughaout
fhe period of concret Movement of Isbour and persons shall be totally prohibited over

this purpase. wmmmmwﬂrammwnnm
under the supervigion of depanmentsl not below the rank of Asn. Emgineer’ Addi-Ast. Enginsar
MWHMWHEM After removal of form work checks that concrale
produced s of good quality. Plastendng shall not be allowed fo fhe expressed (aces of concrate.

el In roinforced concreds the wolume ooccopied by renforcement shall not be deducted, The
sksb shall be measured as running cominuowsly through and the beam s the porfion below fhe slab,

29 All necessary labour, materials, equipment, eic., for sampling, preparing fest cubes, curing
at.ﬂ'ﬂlbepumwmetm Testing of the malenals and concrete may be aranged by the
Er'l;ﬂrﬂa'r tn-l;:hslw in &n approved Ebouraiony at the cost of the contractor,
be made on ormt. bases of the finished work.
concrete shall include the cost of & materials, labowr, toolts and plan requred
in pasition, vibvating and compacting finishing as per directions ol the Engineer-i

incidental axpenses for producing concrale of specified strength to
complete the sinciwe or (5 componants as show on he drawings and according 1o (hese
ficns: The rate shall a0 include the cost of makingfixing and remowing of all centres and lons required
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item 13 - Controlled concreta

1. For confrolied concrete, design of the mix shall be approved aftter prelmmnary tests and sl
recessary precautions shall be lzken in s production to ensure that the regured works. cube strengih
s afiained and maintained: The controded concrele shall be oight grades designated as M. 100, M
180, M. 200, M, 250, M.300, M. 350, M. 400 and M. 450 with tha suffix ‘contrlied” sdded 0 it

2. In the designation of & concrete mix, lefler ‘W mefers 1o the mix and te number to the specilled
28 days works pubs compressive strength of that mix on 150 mix -cubes, expressed in kgicm2 where ordinary
Porland cement conforming to 15 © 268 or Porfland blast furnace cemsant Confarming o 1S ; 485 is
used, the compressive strenghl requirements lor various grades of concrete shall be as given below
an The nexi page -

-
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20- The inside surtaces of shuttering shall, except In the case of parmanent form work or where
otherwise agreed fo by the Engineer-in- charge, be coated with an approved materfal to prevent
adhesion of concrate to the form work. Aelease agents shall be applied strictly in accordance with (he
manufacturer's instructions and shall not be allowed o come into contact with any relnforcement or
prestressing tendons and anchorages. Dillerént release agents shall nol be used in form work for
concrete which will be visible in the linished works,

21. Special measures shall be taken to ensure that the form work does not hinder the shrinkage
of concrete because withoul these cracking could occur before the from woark is removed. Whereever
applicable arrangements must be made io ensure that the form work does not restrain the shorlening
and hogging of "he beams or slabs during lensioning of the tendens. The form wark should take due
account of the calculaled amount of positive or negative camber 80 as to ensure the comect final shape
of the struciuras having regard 1o the deformation of & false work, scaffolding or propping and the
instantaneous or deferred deformation due to various causos affecting prestressed struciures, Where
there are re-entrant angles in the concrete sections the form work should be removed at those sections s
s00n as possible afier the concrete has set in order to avoid cracking due to shrinkage of concrete,
fromwork shall be tight enough to prevent any appreciable loss of cement during vibrations, suitable
utterances should be provided in the harmwork. Immediately before concreting all forms shall be
thoroughly cleaned. Contractor shall give the Engineer-in-charge due nolice before palcing any con-
crete in the forms to permit him to inspect and accep! the false work and forms as to their strength
alignment and general fitness, bul such inspection shall not relieve the contractor of his responsibility
safety of men, machinery, materials and for resulis oblainad.

22, Tha Enginger-in-charge shall be mlormed in advance be the contractor of his inlentlon o
strike any formwork. While fixing the tme for removal of formwork, dus consideration shall be given
1o local conditions, character of the structure, the weather and other conditions that influence the
sefting of concrete and of the materials used in the mix. Where field operations are controlled by
strength tesis of concrete, the remaval of the load-supporting or soffit farms may commence when
cancrets has altained strangth equal 1o atleas! twice the siress 1o which the concrete will be subjected
at the time of siriking props including the effect of any further addition of loads. When field
operations are not controlled by strenght tests of concrete the vertical forms of beams, columns
and walls may be removed aller 2 days. The props of stabs and beams may be removed afier Hand
21 days respectively, All formwork shall be removed without causing any damage 1o the concrefs.
Centering shall be gradually and unitermly lowered in such @ manner as lo permit the concrele 1o take
stresses due 1o its cwn weight uniformly and gradually. Where internal metal ties are permitted, they or
their removable parts shall be extracled without causing any damage to the concrele and
remaining holes filled with martar, No permanently embeded metal part shall have less than 25 mm.
cover to tha finished concrate surface. Whare it is infended to refusa the formwark, it shall be
cleaned and made good to the satislaction of the Engineer-in-charge.

23, Immedhiately after the removal of forms, all exposed bars or bolts passing through the Cement
concrele member and used for shuttering or any other purpose shall be cut inside the cement concrete
member to a depth of atlest 25 mm. below the surface of the concrete and the resuling holes be filled
by cemeant montar. All fins caused by form joints, all cavities produced by the removal of form thes and
all other holes and depressons, honecomb spots, broken edges or comers and other defects, shall be
thoroughly cleaned, saturated with water and carefully pointed and rendered true with mortar of cement
and fina aggregale mixed in the proportions used in ihe grade ol concrete that is being finished and
of as dry as consistency as is possible to use. Considerable pressure shall be applied in filing and
painting to ensure thorowgh filling in all voids. Surfaces which have been pointed shall be kept moist far
a period of twanly lour hours. H rock pockets/honeycombs, in the opinion of the Enginear-in-charge are
of such an extent or charactar as to affect the strenght of the structure materially or 1o endanger the
life of the steel reinlorcement, he nay declare the concrete defective and require the removal and
replacement of the portions of the struciure allected.

24, In the case ol reinlorced conarete work workability shall be such that the concrele surounds
and properly grips all reinforcement. The degree of consistency, which shall depend upon the nature of
work and methods of vibration of concrete shail be determined by regular slump lests, Following siump
shall be adopted for different types of works.



Type Slump (mm) (at the Time
of Placing of Concrete)
1) |a) Structure with exposed inclined surface requiring low 25

slump concrete fo allow proper compaciion
b} Plain camen! concrele 29
2) |RCC structure with widaly spaced reinforcements; e.g. 40 -50
solid columns, piers, abulments, foolings, well steining
3) |RCC structure with fair degree of congestion of 50 -T75
reinforcement, e.g. pier and abutment caps, box culverts,
well curb, well cap, walls with thickness greater than
300 mm

4) |[RCC and PSC stucture with highly congesied 5-125
reinforcements e g. deck siab girders, box girders, walls
with thickness less than 300 mm

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

256, Works strength 1ests shall be made in accordance with 15 ; 516. Ecch test shall be conducted on fen

we of which shall be ested af seven days and the remaining fve at 28 days. The samples of
concrete shall be taken on each day of concreting and cubes shall be made a1 the e ol one for every 5 cubic
medre of concrele or @ part thereol. However, If concreting done in & day is less than 15 cubic matere, the
minimum number of cubes can be reduced 1o B with the speciic permission ol the Engineer-in-chargs. Simiar
works tests shall be carmied oul whenever the and grading of materals is charged imespectve of the quandity

26 The average stength of the of cubes cast for sach day shall nol ba kess than the spacified
works cube-sirength, 20 per cent of tha cast lor each day may hawve values less than the specified
m.mlmmmhmm-mmmmamww_

27. RC.C. work shall have expired concrete surface. ng design and #s erection shall
approved by he Enginesr-m-charge, One carpenter with hefper wil be kept presant fhroughout
the pericd of concreting. Movemen| of labour and be tols
reinforcemant laid in posdion. For access

|
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charge, curing and all other incidental expenses for producing concrete ol specilied strength 1o
complate the siuclure or 2 components as show on the drawings and according to these specifica
%ﬂwﬁmmmmmmwdmwmuumwmm

item 13 - Contralled concrete

2. In the designabon of a conciete mix, loter 'MW efes e mix and the number 1o the specilsd
28 days works pubs compressive strength ol thal mix en 150 mib -cubes, expressed in kgiem2 whene ordinary
Fortland cement conforming 1915 ; 269 or Porfland Blast fumace cement Conlorming 1o 1S ; 456 s
used, the compressive sirenghl reguirements lor various grades of concrete shall be as givan below
ah The nexl page -



Grade of Concrete Compressive works test strenglh in kg/em2 on 150 mm.
cubes, conducled in accordance with 1S "516
Min, at 7 days Win, at 28 days
MID0 70 100
M 150 100 15u
M200 135 200
M250 170 250
300 200 300
Mas0 235 350
M400 270 400
M450 00 450

NOTE-  Inall cases, the 28 days compressive strength specified in the above Table shall alona be
the criterion lor acceptance or rejection of the concrete.

Whare the strength of a concrete mix, as indicated by tests, lies in between the strength for
any two grades specified in the above Table such concrete shall be classified for all purpeses as a
concrete befonging to the lower or the Iwa grades betwean which its strength les.

3. Concrete mix shall be designed on the basis of preliminary lesis so as attain a strength
al least 33 per cent higher than that required on work tests, The proportions for ingredients chosan
shall be such that concrete has adequate workability for conditions prevailing on the work in question
and can be properly compacted with the means available, Except where it can be shown 1o the
satistaction of the Engineer-in-charge that supply of properly graded aggregate of uniform quality
can be maintained till the completion of work, grading of aggregate should be controlied by obilaining
the coarse aggregates In different sizes and bloding them in the right proportions as required.
Agregates of differant sizes shall be stocked in separate stock plies. Required quantity of material
shall be stock piled several hours, preferably a day, before use. Grading of coarse and fine BOQregaia
shall be checked as frequently as possible, frequency for a given Job being determined by the
Engineer-in-charge to ensure that the suppliers are maintaining the uniform gracing as approved for
sampies usad in he preliminary tests,

4. In proportioning concrete, the quantity of both cement and aggregate shall be determined
by weight. Where the weight of cement is determined by accepting Ihe maker's weight per bag, a
reasonable number of bags shall be weighed separately 1o check the net weight. Where cement is
weighed from bulk stocks at site and not by bags, it shall be weighed separataly fram the aggregates.
Water shall either be measured by volume in calibrated tanks or weighed. Al measuting equipment
Smb! mainiained in a clean, and serviceable condition. Their accuracy snall be periodically
c ed.

5 It is most important to keep the specified waler-cement ralio constant and at its correct
value. Ta this end, maisture confent in both fine and coarse aggregates shall be determinad by the
Enginegr-in-charge according to the weather conditions. The amount of mixing water shall then be
adjusted lo compensate lor variations in the mositure cemant. For the determination of moisture
content in the agglegates, IS ; 2386 (Part -Hi) shall be referred to. Suitable adjustments shall also
‘be made in the weights of aggregates to allow for the variation in weights of aggregates due lo
variation in their moisiure content. Minimum quantity of cement ta be used In controlled concrate
shall not be less than 210 Kg. per cubic metre in plain concrete and not less than 300 kg/per cubic
metre in reinforced concrete structural members. The minimum quantity of cement for prestressad
concrale work shall not less than 360 kg/per cubic metre ol congrete nor shall it be more than 540
kg/per cubie maelre ol concrete.

6. Following shall be the maximum nominal size of coarse aggregate for the diffettent ilems

of work @
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S Mo o of construction Aaimurm nominal size of

Coarse agogregate
i R.C.C wel curb, RLC.C. well stEining and R.C.C piles, A0mim.
iy P.C.C well salning Edmm,
fily Wl cap or pile cap; sold Lypo pires, abutments 40mim.
and wing-walls, thair pier caps.
]  RAC.C. works In cross giders, deck slab, wearing 20 mim.
coarse, kerb, kght posts, blast walls approach
siab efc.; and, holiow fype plers, abutmanis,
wing-walls and heir peer caps.
iwvi R.GC baarings 20mm,
ivi}  For any other jtem of construction not coverad As specified on the drawing or as
by thewres (i) 1o (W) abova desiyed by the Enginesr-in-change
in caEse it is not specihied on drasing,

For heawily rednforced concrele mambers as in the case of ribs of main beams, nominal meximim
size of aggregate shall usualy be restricied fo 5 mm. less than the minimum latemal ciesr distance betweaen thea.
miain bass or 5 mm. less than the minimum cover to the reinforcement whichewver is the smaller,

7. Fine aggregale shall be clean, hard, coarse sand. I shall be free dust and such othor

substances. The sand be gat approved by the Enginserin-chare.

& Al matenals shall be stored &8s fo prevent their deterioration of there guality and filness
for the work. Any matorial which has detenorated or hes beon damaped of B othomwise considersd
defective by the Engineerin-charge shall hot be wsed 1n the works.

9. Cement shall be stored above the ground level in prefectly dry and waleright sheds
Wherever bulk storage containers are used, fheir capacity should be sufficient to cater to the
requirements af site and should be ceaned afleast once every 3 fo 4 month s The aggregates shal
be slored in such 8 way as o prevent admidure of foreign materals, Different sizes of fine or coarse
aggregaie shall ba stored in eeparate siock piles sufficinily away from such other io prevant
intermiang the materiaks.

10, The water for mixing shall be potable water 1o saflslacion of the Engineer-n-charge. The
mmydmswmwmunmadmmdmmmwm

11. For all work concreie shall be mixed in 8 mechanical mixer which along with ather
accessories shall be kepl in lirst class working condition and so maintained throughout the
construction Mixing shall bo continued Nl materads are unformaly distributed and uniform  colour
al Ihe entire mass 5 obtained and each indival parficle of the cosrse aggregate shows complete
coating of mortar containmg B proportionste amount of cement. In o case shall fhe mixing be
dong for less than 2 minutes afer all ingredients have been pul into the mixer,

12 Mixer which have been out of use mome fhan 30 minutes shal be Swoughty cleaned belore
puiting in 8 mew batch. Undess olharwize agreed o be the Enpgineer-in-chamge, the first baich of
concrata fram the mixer shall condgin only two thinds of nommal guandity of cosrse  aggregate. Mixing
piard shall be thoroughly deaned balore changing from one type of cemant it anothar:

13. The mothod of wansporing and placing concrele shall be approved by the Enginesd-in-
charpe. Concrete shaf be so tansponed and placed that mo contamination, segregation or lpss of
its constifuent maleral fakes placa. Al form work and reinforcement cordgined in it shall be deaned and made bee
from standng waier, dust snowor ibe immediaiely belore plaong o coroete. Mo concrate shall be palced inany pait of the
structure unfit the approval of the Engineer-in-charge has been obtained

14 it concrefing is not starded within 24 hours of the approval being ghven It shall have fo
be obtesined again from the" Enginesr-incharge. Concreting fhen shal procesd continuously owver
the erea between constnuction joints. Fresh concrete shall riot be placed against concrete which has baen in
position for more than 30 minules unless a proper construction |oint = formed, Concrele shall be
compacied in i final position within 30 minutes of itz discharge from the mixer-uniess carred in
preperly design agitators, operating cantinuosly whan this ima shall be within 3 hours of tha addition
of cemeant ta the mix an within 30 minutes of its discharge lrom the agitator. Except whene othanwise
agreed 1o be the Engineer-in-charge. Concrete shall be deposiled in horizental layers 1o a
compacted depth of not more than 0.45 metre when intemal vibrator are used nol exceading 0.30
metre in all other cases.
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15 Uniess otherwiso agreed to ba the Engineer-in-charge concrete shall not be dropped
o place from a height exceeding 2 metres, When trunking or chutes are used they shall be kept
clean and used In such a way as to avoid segregation. When concreting has o bo resumed on a
surface which has hardened, it shall be reughened, swept clean, thoroughly wetted and covered
with & 13 mm thick layer of monar composed of cement paid sand in the same ratlo as in the
concrete mix isell. This 13 mm. layer of mortal shall be freshly mixed and palced immediately belore
placing ol new concrete. Where concreta has not fully hardened, all laitance shall be removed by
scrubbing the wet surface with wire or bristle brushes, care being laken to avoid dislodgement of
any particles of coarse aggregate. The surface shall then be throughtly wetted, all free water remaved
and ihen coated with neal cement grout. The first layers of concrete to be placed on this surlace
shall not exceed 150 mm. in thickness and shall be well rammed ggainst old particular atiention
being given to comers and close sports.

16. All concrete shall be compacted to produce & dense homogeneous mass with the
assistance of Vibralors, unless otherwise permitted by the Engineer-in-charge for exceptional cases,
such as concreting under water, where vibrators can not be used. Sufficient vibrator in sarviceables
condition shall be kepl at site s0 thal spare equipment is aiways avallable in the event of break downs.

17. Immedialely after compaction, concrete shall be protected against harmful etlects of
waather including rain, running water, shocks, vibration, traffic, rapid temperature changes, frost
and drying oul process. It shall be covered with wel scking, hessian or ather simila. absorbant
material approved by the Engineer-in- charge soon after the initial set, and shall be kept continously
wet for a parlod of not less than 14 days from the date of placement. Masonry work over the
foundation concrete may be started after 48 hours of its laying but the curing of concrete shall be
continued for & minimum period of 14 days.

18, Form work shall include all lemporary or parmanent forms required for farming the
concrate, logether with all remporary constructlan required tor thelr support. Formwark shail
however be delfived into following two distict categories -

(1) Shuttering Le. from work required tor forming the concrete.

(2) Scaffolding i.e. lormwork required for supporting shutiering.

Forms for shuttering shall be constructed only, in metal sultably lined. Forms for scaffolding
shall be constructed of metal or timber. Both shuttering and scalfolding shall be substantial rigid
construction and shutiering shall be true to shape and dimensions show on the drawings. All bolis and
riverts shall be counter-suck and well ground o provide a smooth, plane surface.

19. Forms shall be mortar-tight and shall be made sulficiently rigid by the use of ties and
bracings 1o prevent any displacement or sagaing between supports They shall be strang encugh
lo with stand all pressure, ramming and vibration, without detiection from the prescribed lines
occuring during and after placing the concrete. Screw jacks or hardwood wedges whare raquired
shall be provided to make up any seftliement in the formwork either betore or during the placing of
concrete, Suitable camber shall be provided in horizontal members of structure speclally in long
spans o counterate Ihe eflects of any deflection. The formwork shall be so fixed as lo provide for
such camber. Forms shall be so constructed as to be removable in sections in the desired sequence.
Without damaging the surface of concrete or disturbing other sections. Unless otherwisa spacified
or directed, chamfers or lillets of sizes 25 mm x 25 mm shall be provided at all angles ol formwork
e avoid sharp comers.,

20 The inside surlace of shuttering shall, except in the case of parmanent form work or wherg
otherwise agreed to be the Engineer- in-charge, be coated with an approved material o prevent
adhesion of concrete to the form work. Release agents shall be applied strictly in accrodance with the
manulaciura’s instructions and shall not be allowed 1o come Info contact with any reinforcement or
presiressing iendons and anchorages. Different release agent shall not be used in form wark for concrese which
will be visible in the finlshed wiorks.
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the mix. Where fled operaions are copdrolled by strenght tesis of concrete the remowvel of
fooms may commence when concrete has afained strengihing props
further ‘addifion! of lbads. When fekl operations ase not controlled
tha vertical forms of beams, columne and walls may be removed after 2
glghs and beams may be removed gfier 14 and 21 days respectvely. Al formmvork
without causing any damage 1o the concrete. Cenlerng shall be gradually and
in such a manner as o permit the concrete o teke siresses due o s own weight

uriformily and gradually. Where Internal metal ties are permdted, they or thoir removable pars shall
he oxtrected without causing any damape to the concrede and remaining holes filed with moriar.
Mo parmanently embeded metl part shall have less than 25 mm. cover to the finished concrete
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grade of concrete that is belng finished and ol as dry & consisiency as is possibla o use.
Considerable pressure shall be applied in filing and pointing 1o ensure through fling in alf woids.
Surfaces which have bean poinied shall be hept moisl for a period of twenly four hours. I rock

be. in the oginion of the Engineer-n-charge are of such an extent or character
as to effect the strength of the siruclure materially or o endanger the file of the sleel reinforcement,
he may declare the concrele delective and reguire the removal and replacement of the porfions of

the struciune afifecied.
n the case of remforced concrete work, workabilty shall be such that the concrato

I
surrounds and properly grips all reinforcemenl. The degree of consistency, which shall depend
upon the naiure of work and methods of vibration of concrete shall be determined regular skamp
leats,

Type Slump (mm) {al the Time
of Placing of Conorele]
1) |a) Structure with sxposed incliined surface requiring low ]
alismp soncrete ko allow prope compachon
ijﬂﬂim‘lim 25
2) |RCC struchure with widsly spaced refnforcemaniz; 8 g a0 - &
solid eolumns, piers, sbuiments, loofings, wel siwining
3) [ACC structure with fair degree of congestion of 50-T8

reinforoement. a.g. phet and abutment caps. bax ouhoerts
wall ourh, well cap, walls with thickness preates than
J08 mm

4) [RCC mnd PSC struoturs  with  highly congesisd TH- 128
reinforeements & g deck slab grders, box grcers walis
with thickmess less than 300 mm

§) [LUnderasisr conoreting through remie e g Battom plug, 1580 =300
B85t in-situ pifing
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the strangth likly 1o be aftained al 28 days. Work sirength tests shall be made In accordance with 1S
- 516. EACH test shall be conducted on ten specimens five of which shall be tested al seven days

Halﬁﬁw.mmdmﬂﬂnﬂhﬂmkmmmdﬂrﬂmM
& shall be made al the rate of one for every 5 cubic metre of concrete or & part thereot.
However, if concreting done in a day is than 15 cubic metre . the minimum number of cubed can be
reduced to 6 with the specific permission of the Enginear-in- charge. Similar works tests shall be
camed out when ever the quality and grading of materials s changed imespective of the quantity of
concreto poursd. The number of specimens may be suitably increased as deemed necessary by the
Engineer-in-charge when procedure to tests given above reveals a poor quality of concrate and in
other special cases,

26, The average strength of the group of cubes cast for each day shall not be less than the
specified works cube strength 20 per cent of the cubes cast each day may have values less than
thi specilied sirength, provided the lowest value is not iess than B5 per cent of the specified strangth.

27 B.C.C. work shall have sexposed concrele surace Certering design and its ereclion shall
be approved by the Engineer-in- charge. One carpenter with helpar will invariably be kept through
out the period of concreting. Movemant of labour and other persons shall be totally prohibited over
reinforcement laid in position. For access to ditferent parts, suitabls mobile platiorms shall ba
provided so that steel reinforcement in position as not disturbed. For ensuring proper cover, mariar
blocks of suitable size shall be cast and tied to the reinforcement Timber, kapachl or metal pisces
shall nol be used for this purpose. Concreting of imponant structural members shall always be done
in the presence and under the supervision of deparimental person not below the rank of Astt,
Engineen/Addl. Asti. Engineer'Overseer or as instructed by the Engineerin-charge. Afier removal of
form work and suftering, the executive Engineer shall indspect the work and satisfy by random
checks that concrete produced is of good quality. Plastering shall nat be allowed to the exposed
faces of concrete,

28, In reinforced concrate the volume cccpied by reinforcement shall not be deducted. The
slab shal  be measured as running continuously through and the beem as the portion below the
slab,

24 All necessary labowr, materials, equipment, elc., for sampling, preparing lest cubes,
curing eic,. shall be provided by the Contractor. Testing ol the materials and concrete may be
arranged by the Engineer-in-charge in an approved laboratory at the cost of the confracior.

30. The payment will be made on cmi. basis of the finished work.

41. The unit rate for concrete shall include the cost of all materlals. labour, tools and plant
required for mixing, placing in position, vibrating and compacting finishing as per directions of the
Engineer-in-charge, curing and ail cther incidental expenses for producing concrete of spacified
strength to complete the structure or its components as shown on the drawings and according to
these specifications, The rate shall also include the cost of making fixing and removing of all centres
and forms required for the wark,

ltem 14 A. Providing steel cutting edge including launching
where necessary.

1. Finished rofled material shall be free from cracks, flaws, Injurions seams, laps, blisiers
regged and imperfect edges and other detects. It shall have a smooth, uniform finish, and shall be
straight. It shall aiso be free from loose mill scale, rust, plts or other defects affecting its glrangth
and durabilty. The acceptance of amy material on inspection al the mill, Le. rolling mills, foundry o
labricating plani where material for the work s manufsciured, shall nat be & bar to its subsaquont
rajection, it found defective. Mild steel for bolis and nuts shall conform to IS © 226 but have a minimum
rensile strength af 44 kg/men® and minimum percertage alongation of 14,

2 All work shall be in accordance with the drawings. Care shall be taken thal all pans of ai
assembly fit accurately together, All structural steel members and pars shall have etraigth edge
and blung swiaces, If mecessary, they shall be straightened or flattiened by pressure unless they are
raquired to be of curvifinear forms. They shall also be free from twist. Pressure applied for
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straightening or fiattening shall be such a8 wolld not injure the matenals. Adiacen surfaces or
close condract or at uniform distance throoghoul. AR structural siesl pans, whare reguined, shall ba
swan or fame cul and ground accurately io the requirsd dimensions ond shape. All edges of splice and gussel
plates 12 mim. thick and over shall be machined and those less than 12 mm. thick may be sheared and ground,

3 The dismeter or rvets shown on - drowings
be of lsngth 1o form & head ol e stendamd
Secfions, Peril it shall ba fres from
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out on sk o complets the work,

ltem-14-B-Providing steel liner for curbs for wells/calssons and steel
slaining for calssons.

1. Para 1 lo 4 of the tem of culting edge shall apply,

2 The steel liner for curbs and steel sieining shall be fabricated o the exact shape
dimensions shown on the detalled drawings. The steel sections shall be bent cold 1o the
shapa by making V-culs in the harizontal postion al nof less than aighlt places for single well and at
uniform intervats along length, The V-cuts shall then be welded together electricaliy.

A Para Gand ¥ of tern of steel cuting edge shall apply.

ltem-15 Providing and casting-in-situ well curb

1. The dimension and shape of the cur) shal be sirictly in conformity to drawings, The
curt shall ba placed truly in position and |evel. Al conoreing in the wel curb shall be done in
continuous operatson.

4. Para 1 to31 of item of controled concrete shall epply

Item-16 Providing and casting-in sHu concrete for well steining.

1, The dimensions and shape of the wal shall stricty conform 1o thosa shawn on ihe draswngs. The
stoiring ol the well shall be budt in one sireight ine from botiom 10 top, th work being checked carefully with tha
aid of stralght edges of lengths appraved by the Engineer-in-change. Plumb bob or spirit kevel shall not be used.
Steining built in the firs1 stage shall not be mone tkan 2 metres and In subsequent stanges it shall not exceed
the dizmater of the well or the depth of well sunk below the adjoining bed Level at a time. As far as possible, the
stages of work shall nof be kept al the locafion of joints in the vertical steining bars. The height of steining shall
be calibrated by making ai feast 4 gauges disinbuted aqually on, the outer periphary of the well @ach in the form of
a 10 cm. wide sirip paintad on the well, Each in the form of a 10 cm. wide strip painted an the well, with every
mielre mark shown in biack painl. The guages shall start with 2ero af e boliom o culing edge. Marking of the
pauges shall be done carshully wilth & steel tapa. Afler sinking of a stage in completa all damagod porlions of
stain’: 3 ot lop of the previous stage shall be properly repaired before constructing the next stage. When
dowel bars for foundations are to be provided, 100 mm. olas shall be kept in steining iself &t reguiar
intervals as shown in drawings or &s directed by the Enginess-in-charge.

2. Para 1 1031 ol itam of ordinary concrete shall apply.

3
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ltem-17-A Sinking of wells/calssons in all strata of soil and Murrum,

L. This item includes sinking of wells for loundations through sand, gravel, loose bouiders,
'silt, clay, soft and hard murum and all such other similar stials axcepi through rock to the reguired
level as may be directed by the engineer-in-charge including removal of excavated siufi, lsolated
bouldars, any tree, logs or any other simiar objects and adopling for this purpose, suitable methods
such as open dredging, or mechanical grabbing by using winches, including use of drop chiselling,
employing of divers including preumatic driling for breaking and removing loose isolated boulders
and all such other methods of wall sinking Bxcept resoring 1o preumatc sinking.

2 The well shall as far as possible be sunk lrue and vertical hrough all iypes of soils. The
well shall be sunk by excavaling material uniformly from inside the dredge hole. Sinking or
dﬂumﬂﬁmknruaudgeshailbammmnmdunhriltarlhuﬁbehhghubem:umdfnrmmt#&
hours or as specified in the approved/drawings. Kentledge shall be placed in an erderly and safe
manner and in such & way thal is does not interfere with the excavation or the material from the
dredge hole and also does not In any way damaga the siining of the well Normally dewatering of
well nMnmenmnﬁuammmemmm“H. It alzo shall naver be resoried to  there
is any danger of sand-blowing under the well. Water letting may be employed for well sinking
wherever necessary,

aEqiuimshaﬂnmbagammllruudaﬁanaurmwalmm.mwmlnmmmm
explosives are o be used, prior approval of the Engineer-in-charge shall be obtained. Blasting of
anyEMshnﬂmlyhadumh_hprumﬂErth:hammnmmmmnmhmma
sleining has hardened sufficiently and s maore than 7 days old, Mild explosive charges may be
blasting has been used for setting the wel only with the prior permission of the Englneer-in-charge.
Humﬁghmhemunndlwmﬁumumlmummmmadasignmm level, normally
2.74hmmthahhuﬂhwedhlapuhahﬁtabummgislalu.Tmﬂhmasaaibauthauml
below the cutting edge by making a sump so s to avoid chances of any damage 1o the curb or to
the steining of mamumlimm.mmmmmmmu

ke strictly lollowad.
Lmnmewﬁhhavammmmumwﬂhandmﬂmhammmm
greater than the diameter of . ginking shall be isken up on all wells and they shall be sunk
Wmmsmﬁummﬁmmwﬂ. in sinking dump-befl of doubled
shaped wells the excavalion in both the dredge holes should be carried out simy and
equally io facilitale even sinking. All wells on which sinking Is in progress shall be sunk 1o sufficient
depth below the designed scour level befare the seasonal fioods, Further, they shall be temporarily
filed and plugged before the onset of the foods so that thoy do not sulfer any till or shift. All
necessary precaulions shall be taken against any possible damage fo the foundations of axisting
stmmjmahumﬂcwmﬂmwﬂh.whrmmmmmdrmﬁnghummmmemm
material shall not be allowed to accumulate over the well, It shall be dumped, as far away from the
well as possible, and then continuously and simultanecusly removed. In case the river stream fHows
one edge of the well being sunk, the dredged material shall not be dumped an the dry side of
the l:utmlrmsidnhmiuhiharhrafmnaﬂHm.vwdaﬁpwmﬂwlnmhanwdahﬂw
th as It entails risk of jumping (sudden sinking) of the well normally the depth of sump
3.0 moters below the level of the cutling edge unless otharwiss parmitad
by the Engineer-in- charge. In case a well sinks suddenly and with a jork, the steining of the well
shall be examined o the satisfaction of the Engmeer-in-charge v see thal fo damage has occuracd

5 Tilt w:nmmmhmummmmmmmﬂanmmupmﬁm
mmmmmmmalmmammlmm the steining. Simullaneously as
the sinking proceeds. necessary correclive measures be taken o obiain the tits and shifl within the
pﬂﬂﬂiﬂﬂ:lﬂﬁnﬁaUﬂl&ﬁsuﬂmlmapedﬁudhﬂﬂufﬁﬂfﬂﬁl#mﬂﬂﬂﬂrﬁ&aﬂih'lB[Jm'u:HhasHﬁ
shall not be more than'5% of the outside diameter ol the circular well or of the masimum  oulside
dimension of the well for any other shpe subject to a maximum of 150 mm. If the tilt and shift exceed the
sbove limit for any well, that well shall be liable fo rejection at the diseretion of the Enginaer-in-
charge at the entire risk arid cost of the contractor. It under any circumasiances the Engineer-in-
charge allows filt and/or the shilt mare than that specified above and which cannot be correcled, the
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dimensions of the concerned wall cap shall be suitably increased so as to cover completely. the well
top and also allow the pier to be located a symmetrically, on the well cap provided that the stresses
&l the foundations of the well can be brought within permissible limits by sutably shitfing the position
of the pier centar ling lo overcome the effect of the till and shift. Mo payment for any increase in the
dimensions of well cap and the reinforcemeant therein shall be made. Il even with the adjusted location
ol pier and increased dimensions ol the weall caps, the siresses al the foundation level due to tilt and
shift can not ba brought within permissible limits the contractor shall rectify the wall ar reconstruct the
sama a1 his own cost. In this evan the contractor shall be paid only for new well sunk and the
contractor shall also bear the additional cost resuliing from any change in the design span length eic.
due to such faulty well, The cost of the cement and steel supplied fo the contractor and usad in the
rajected wall as well as in the new wall aid in s place ghall be recovered from him. Paymeni ol parl or
lul rate during the process of sinking shall not be considered as parl of full accaptance of the waork fill
i1 Iz suEnk to the designed or required level and satislies the design requirements in regards 1o tits and
shifts.

6. Every well started during any working seascn must be compleled, plugged, filled with
gand and sealed with wall cap at top within that working season so 85 fo be safe from flloods and
tides as far as possible, If the sinking ol & well upto the designed or reguired lavel, plugging It at
bottom and fop sand filling and concreting the well cap can nol be complated in one working season,
ihe lollowing precaullonary measures shall be taken by the conltractor al his own risk and cost

{1} Al exposed reinforcing bars ahall be caratully bant down along the stening and
temararily be embedded in lean concreta. (1:4.8}

{il} The dredge holes shall be filled up with sand right upto top of weall slening as casi
and suitebly covered up with sdequate wooden planking or by any other method appraved by
ihe Enginear- in-charge.

{iii} All precautionary measures shafl also be mken (o prevent any damage or ghift or tilt
i the well due to fioods during mansoon.

7. Measuremen! : Sinking of a well be measured from the water level at the tima of casting
the curb or from the level al which the bottom of the culting edge iz laid intitally whichaver i lavar
to the botiom of the cutting edge in the final pesition. Any scooping of the bottom of the foundation
of 'Kundi® bedow the leval of the bottom of the cutting edge shall not be measured or paid. I the level
al which the botiom of cutting edge is actually lakd is lowar than the water level ai the time of casting
the curb, the same shall be recorded by the Deputy Ex- Engineer of the work and shall be recorded
by the Deputy Ex- Engineer or Assistant Enginger-in-charge of the work and shall be countersigned
by the confractor or his authorised representative in token of his acceptance, If for any valid reasons,
in some very rang case, il becomes impracticabla fo lay the curb al or below the sub-soil water level,
fha contractor shall be parmitted to lay the curb al level higher than the sub-soll leved, bul sinking
shall be measured lrom water level only and In such cazes, excavation above water level will,
howawver, be payable under thae tem of open excavation for foundation of the relevant strata. For tha

of payment the rale of sinking will vary according to range of depths as given in the schedule

ar this item.

B The rate for sinking shall include the cost of all labour, toois and plant and ofher operafions
required, such as dewalering, excavaiion and bailing out materlal, providing and placing kentledge
on top ol well and removing the same, and conlingencies warranting provision of lemporary top plug
in the avent of floods being expected at site making furthar sinking not possible, and also other
ingidental works to sink the well o the level shown on the drawings, Tt shall also include blasting or
use divers for removal of obstacles from under the cufting edge of the well, The rate_ shall_ ba
applicable for afl types of soils excepl rock,

item-17 B Extra for Sinking ol wells/calssons in solt rock.

1. This ilem Is for sinking of wells for foundation through soft rock such as lime slone, sand
stone, lalerite. hard conglomerals or other saft or disintegrated rock which do not reguire blasting.
The classificaton of srata shall be decided by the Enginear-in- charge and hig decision shall be final
and binding 1o the contractor,

2.10 6. Para 2 1o 6ol the tem ol sinking of wells in all sors ol solls shall apply,

7. Measwamenl for payment will be on Bml basis for the helght sunk strata specified in para 1
above. The rate is extra over rate ol sinking of well In 8l sorts of soits. In order to ascarlain the |svel at
wehich rock is struck with, four bores will be drilled at four equidistant locations near the inner perphery ol the
well, to a depth of 2 m. and the means of such four levels al which rock B8 struck with, will be faken as the
level of such a strata.
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8- The rate for sinking will be exira over the raie aggreed in the proceading item of sinking of
wellsicaissons in all sorts of coll and mumum and shall include the cast of all labour, toals and plant and
other cperations raquired such as dewalering. excavation and bailing out-of material, providing and
placing kentledge on top of well and removing the same, drilling four bores as above and Contingencies
warranting provision of temporary top plug In the evenl of floods being expected at site Ticking further
sinking nol possibke and aso ather incidental works to sink Me well fo the level shown on the drawings.

ltem 17 C Exira for sinking of wells/calssons in hard roci.

1. This item includes sinking of well In rocks or boulders for which the use of mechanical
plant or blasting s required. The classification o' excavation shall be decided by the Engineer-in-
charge and his decision shall be finai and binding on the contractor. Maerely the use of explosives
in excavation will not be considered as a reason tor higher classification unless blasting is clearly
necessary In Ihe opinion al the Engineer-in- charge. Where blasting & prohibited for any reason
excavation shall be cared out by chiselling, wedging or any ofher agreed method. Blasting shall
be carried out only with the written permission of the Engineer-in-charge. All the statutory laws,
regulation rules, elc. pertaining to the acquisition, tramsport, storage, handiing and use of explosives
shall be striclly lollowed. The conbracior may adopt any method or methods of blasting consistent
with the safety and job reguirement, after approval from the Engineer-in-charge.

206 Para2i0 6 of the item of sinking of well in all sorts of soll shall apply.

7. Measurement for payment will be on Amt, basis for the height sunk in skrata specilied in
para 1 above. The rale s exira over rale ol sinking of well in all sorts of solls. In order to asceriain
IJ'HIWE*EIUMH:I:mﬁthwﬂh.fﬂurmwﬂhﬂ:Iriiadﬂlf—uuraquiﬁtam1maﬂummmmu
inner periphery ol the well, fo a depth of 2 m, and the mean of such four levels at which rock is
struck with, will ba taken as the lavel of such & strals.

B, The rate for sinking will be extra over the rate aggreed In the preceding iem of sinking of
wellsicaissions in &ll sorts of soil & muurmum and shall include the cost of all la jour, tooks and plant
and ofher operafions requived such es a dewatering, excavation and bafing out of material, providing
and placing kentledge on 1op of well and removing the same driling four bores as above cantingen-
ches and warranting provision of temporary lop plug in e event of lloods being expected &t site
making further sinking not possible and also other incidental works so sink fhe well to the level shown
on the drawings,

ltem 17 D Exira for pneumatic sinking of wells/Calssons.
1. Para 1 1o & of Ham of sinking of walis shall apply.

3. The resident engineers pul in charge o! pneumatic sinking shall famiiarise thamselves
with particutar reference to caissinn diseases and working of the medical air-lock. A doctor
compeniant to deal with the cases of 'Caission (iseasae ' or other complications arising as a result
of working under high pressue, shail be stationad at the contrution site when pneumaitic sinking is
in progress. The conlractor shall provide complete laciities including the issuing of orders or the
delegation of authority 1o the doctor, to ensure sirict enforcament of the requirements outlined in
these specifications. For pneumatic sinking provision made in IS : 4138 shall be complied with. In
addition to 1S : 4138 the salety provisions comtained in the lolowing paras shall alse be siriciy
fesllowed.
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Portable lamps shall be equipped with non- combustible, non-absorptive ingufating sockets, ap-
praved handles, baskel guards and approved cables. The use ol worm or deleclive porlable and
pendal conduciors, -shall be prohibited.

6. Head frames shall be constructed of structural steel or open trame work fire-prooied
timber. Head house 5 and other lemporary surface bulldings or structures within 30 melres of the
shaft, caisson, or tunne! opening shall be bullt of fire-resisting materials. No oil gas cline, or other
combustible material shall be stored within 30 matres ol any shafl, caisson, or tunnel opening, axcept
that oils may be stored in sulfable tanks In lsolated fire-prool bulldings, provided such bulldings are
not leas ihan 15 metres from any shalt, caisson, or unnel opaning or any building directly connected
therato. Posiliva means shall be taken to prevant lgaking Nammable fliquids from fiowing inta [he
argas specifically mentloned in preceeding paragraphs. Where {easible, a fire house connected {o
a suitable source of water shall be provided at the top of overy calssion, Where fire mains are nol
accessible, a supply of water shall ba storad in tanks near the fop of esch casisson, provided fire
pails or suilable pumps are kept available, or approved fire extinguishers may be substituted. In the
avanl thal water under pressure is not available, buckets ol sand and approved fire extingushars
shall be substituted. Wharever, In the execution of wark in which compressed air is used, the working
chambear i less than 3-F metres in length, and when such caissons are at any fime suspended or
hung while work s in progress, in such a way that the bottom of the excavation is more than 2.7
metres below the deck of the working chamber, & shield shall be eracied therain for the profection
of the workmen.

7. Properly heated, ghted and ventiiated rooms shall be provided lor all employees engaged
in compressed air-work. Such rooms shall contain lockers and benches & be open and accessibla
lo men during the itermission between shifis. Adeguate tollat accommaodation at the ratlo of not less
than one for avery twenty- five men employed shall be provided. Care shall be taken to keep all paris
of calssons and other warking compariments, including lockers, dry rooms, resi rooms -and othar
aguipment in a sanitary condition and free from rofuse, decaying, or olhar objectionabla matter. No
nuisance shall be tolerated in the alr chamber, smoking shall be sirictly prohibited and all matches
and smoking malerigls shall be left in the locker rooms. A soparate dry-room shall ba provided
where working clothes may be dried within reasonable time. This room shall be well heated- In ail
cases where gas is expected including alfuvium impregnated with decayed vegetable matter, tha
use of Day Safty Lampin & pneumatic  caisson sinking be compulsory,

8. Measurement shall be on Rmt. basis and shall be measured from (he level of the cutting
edge lrom which sinking by pneumalic process is started

9. The rate for preumatic sinking shall include cost of all labour, material, tools & plant and
other incidenial expenses required for pneumalic sinking. This payment shall be over the rate for
the sinking by open dredging.

ltem 18 : Load Testing of wells.

1. The well to be tested shall first be relieved of all the kenlledge and ather superimposed
loads il any and then shall be filled inside 1o a depth ol at least 3 m, above tha cutling edge with
sand. The sand filing may be done through water if standing in the well but it shall be asceriained
that the well as bean evenly filled with sand to a depth not less than 3 m. as above. Standing water
nead not be pumped oul but before commencing the loading, it shall be allowed to attain a permanent

leved,

2. Marks for taking levels will then be made on the well steining at up stream and down stream
and on the left and right sides of the wall, For single well there shall be four marks and [or wells of
other shape, six such marks. The reduced levels of all these marks shall be recorded ully batars
commencing the test load.

4 Tha test load to be apphed fo &8 particular well shall be deiermined by the Engineer-in-
charge. A load of 50 tonnes shall lirst be applied and the levels of all the marks shall be observed
and recorded. Tha load will then ba allowed to remain for 12 hours and the levels of all the marks
again observed and recorded. A further load of 50 fonnes shall then be added and the whole process
repaated fill the full tes! load had been reached and allowead ‘o remain lor 12 hours, I the full fest
load iz pot a multiple of 50 fonnes the last increment will ba less than 50 tonnes. Total selflament in
12 hours shall nof be more than 8 cma.

d. Unloading also shall be done in steps of 50 tonnes with an interval ol 12 hours between
each unloading operation and the level observed at each stage just afier unloading as well as 12
hourse after that is just betore lurther unicading. V1 . resulis will then be plotied and settlement
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against tes! load, the recovery of setlerment against removal of test load and the permanent setlement of the wall
shall be noted. For this purpose average of the reading at all marks shall be adopted.
The test load for each well shall be equal o Steining area
total areas of well

(designed dead load + twice the live load).

The designed dead load shal be the one &t the base of the well (under 1esl) in the completed farm of the
bridge siruciure, less the waight of the steining akeady in positon. The test lcad shall In no case be less than the
masimum kerilledos required during the sinking of the well,
= 6 The measurement for payment shall be per lonne of the test load sclualy plicod on he

6 Tha umt rate includes all materals, lebour equipmentplant platform guages lor pumposs
af recording results and sand filing in vwell belore the est and its romoyval afier the test, 1o complate
tha jab.

Item 18-A, Ordinary concrete for Bolton plug.
each well 8 wiitten permission of the Engineor-dn-charge to plug the well shal
this is done, divers shall be senl down 1o clean the mside leces of the curbs and
or other deposit thergiom, and io remove away any rubbish or loo
mulate in the boftlom. Before commencing plugging, all the
mmmmgmmmmh:imwmdmmhmﬁmnw&Em
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differential head of walpr acting from below by way ol pulting kentledge load on the well i
necessary bafore ;

5 Tha well plug shall be considered satistaciory
thie rate ol leakage through or by the side of 3 plug is such &3 not to mise waler evel
by mare than 0.3 ML In the first two hours. If the 1es! dogs nol prove successiul and misch
is moficed during the pumping, more concrede shall be deposited &t the cost of the
the sale height i reached 1o effectively =eal the leakage ol water info the well,

B. Retevant specfications for ordinary concrele shall apply escepl for the above modiicalion
and addibons.,

T. The raie o be paid for this Hem shall be per cubic measurement of plug concrete actually
laid. Generally the cubic quantity of concrete shall be calculated on the basis:of average loundation
level and the acfual top bevel of the plug. For determining average level ol the base, sounding shall
be taken at different pointz in fhe well and levels recorded and signed by both the Enginesr-in-charge
and ihe contractor before siarting the work

:
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Portable lamps shall be equipped with non- combustible, non-absorptive insulating sockats, ap-
proved handles, baskel guards and appraved cables. The use of warm or deleclive portable and
pandet conductors, -shall be prohibifed.

B. Head frames shall be constructed of structural steel or open frame work fire-proofed
timber. Head house s and other temporary surface buildings or structures within 30 metres of the
shafl, caisson, of tunnel opening shall be built of fire-resisting materials. Mo oil gas oline, er othar
combustible material shall be siored within 30 metres of any shaft, calsson, or tunnel opening, except
that oils may be stored in suitable tanks in isalated fire-proof bulldings, provided such bulldings are
not less than 15 metres from any shaft, caisson, or tunnel opening or any building directly cannected
thereto. Positive means shall be taken to prevent leaking fammable liquids from Howing into the
areas specifically mentioned in preceeding paragraphs. Where feasible, a fire house connected 1o
a suitable source of water shall be provided at the lop of every caission, Where fira mains are nol
accessible, @ supply ol water shall be slored in tanks near the lop of each casisson, provided fra
pails or suitable pumps are kept available, or approved fire extinguishers may be substituted. In the
event that water under pressure is not available, buckets of sand and approved fire extingushers
shall be substitited. Wherever, in the execution of work in which compressed air is used, the working
chamber Is less than 3-7 metres in length, and when such caissons are at any time suspended o
hung while work is in progress, in such a way that the bottom of the excavation is mare than 2.7
metres below the deck of the working chamber, a shigld shall ba erected therein for the protaction
af the warkmen,

7. Properly heated, lighted and ventilated rooms shall ba provided for all employees engaged
in compressed air-work. Such rooms shall contain lockers and benches & be open and accessibie
lo men during the itermission between shifis. Adequate toilet accommodation at the ratlo of nol less
than one for evary twenty- five men employed shall be provided, Care shall be taken to keep all pans
of calssons and other working compariments, including lockers, dry rooms, rest rooms and other
equipment in a sanitary condition and free from refuse, decaying, or other objectionable matter. No
nuisance shall be tolerated in the air chamber, smoking shail ba sirictly prohibited and all matches
and smoking materials shall be left in the locker raoms. A separate dry-room shall be provided
where working clolhes may be dried within reasonable time. This room shall be well heated- In ail
cases where gas is expecied including alluvium impregnated with decayed vegetable matler, the
use ol Day Safty Lamp in & pneumatic caisson sinking be compulsary.

B Measurement shail be on Aml, basie and shall be measured from the level al the cutting
#dge lrom which sinking by pneumatic process is staried.

9. The rate for preumatic sinking shall include cost of all labour, material, lools & plant and
other incidental expenses required for pneumatic sinking, This payment shall be over the rate for
the sinking by open dredging.

Pem 18 : Load Testing of walls.

1. The well la be tested shall first be relieved of all the kentledge and other superimposed
loads if any and then shall be filled inside to a depth of at least 3 m. above the cutting edge with
sand. The sand filling may be done through water if standing in the well but it shall be ascertained
that the well as been evenly filled with sand to a depth not less than 3 m. as above. Standing water
m not be pumpad oul bul befors commencing the loading, it shall be allowed fo attain a pafmaneni

& Marks for laking levels will then be made on the well steining at up stream - and down stream
and on the lefl and right sides of the well. For single well there shall be four marks and (or wells of
other shape, six such marks. The reduced levels of all these marks shall be recorded carstully before
commencing the test load.

. The test load to be applied to & particular well shall be determined by the Engineer-in-
charge. A lpad of 50 tonnes shall lirst be applied and the levels of all the marks shall be observed
and recorded. The load will then be allowed to remain for 12 hours and the levels of all the marks
again observed and recorded. A further load of 50 tonnes shall then be added and the whole process
repeated il the full test load had been reached and allowed ‘o remain lor 12 hours. If the full test
Isad is not & multiple of 50 tonnes the last increment will be less than 50 tonnes. Tolal settiement in
12 hours shall nol ba more than B oms.

4. Unloading alsc shall be done in steps of 50 tonnes with an interval of 12 hours between
each unloading operation and the level observed at each stage just after unioading as well as 12
hourse alter thal is just before further unioading. VI . results will then be plotted and settlernent
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mgainst 1est ioad, the mcovery of sefilement aganst removal of ©s2 load and the pesmanan settement of the well
shall be noted. For this purpose average of the reading st al marks shall be adopted.
The test ioad for @ach well shall ba equal io Sieining Sea
iotal areas of well

(designed dead load + twice the ve load).

The designed dead load shall be the one 2t the base of ihe well (under fast) in the completed form of e
bridge-structure, kess the weight of the steining alresdy in posiion. The test load shall in no case be less than tha
maximum kentiedge requiced during fhe sinking of the wall
- E The measurament for payment shall be per tonne ol the lest load aciually placed on the

G The umit rate incudes all matedals, labour equipmentplant platform guages W purpose
of reconding results and sand filling in wall bafore the 1est and s removal after the 1851, o complsle
thiz job,

ftem 19-A. Crdinary concrete for Botlon plug.

1. For each well a writlen permission of the Engnesrin-charge io plug the well shal first be
obtained. After this Is done, devers shall be seni down o clean the inside faces of the curbs and o
remove any adhering clay or other deposit thersfrom, and to remove away any rubbish or loose

conorefing, placing opsrafions of concrete fhe botiom plug shal be continuous without any
break fill the full thickness of the plug l8 formed to effectively seal the mferor of the well without any
laminations. The concrefing by tremie or other melhod as may be by tha Englneer-in-
charge shall also contorm to the requirements as per clause 13.2 of 15 Code of practice for plant
and reinforced concrets for generl bullding construction Mo. 1S @ 456.1978

3 Where tremis is used B shall be of suitsble size having dia of not less then 25 om. and Mie
hopper Erge enough to hold not less than one anfire balch of the mix or the entire conlents of the
transporting buckel when one is used, Esch temi@ shall be supported |independently in such a
manner as fo permil free movement of the discharge and over the entie fop surace

' plug
sufficiently sel ie afer 14 days of concrefing W shall be tesied lor watertighiness by oo watering (he
wall to the extend of about 45 m. below the average water level or the tide level in fhe creek at the
site of work. Necessary measures shall be taken against buoyancy of tho well due to
differenfial head of water acting from below by way ol putling kentledge load on the wel i so
necessary before dewsler
5 The well plug shall be comsidered satislectory B after dewalerng 1o ax a5 above,

tha axtent
the rate ol lkeakage through or by the side of 1h3 plug i such as not 1o ralse water level in the wel
by more than 0.3 M. in the first two hours. If the test does not prove successhil and much leakage
is noticed during the pumping, more concrele shall be deposited at the cosl af the
the sale height & reached lo efeciively seal the leakage of water into the well.

B Relevan! specficafions for ordnary concrete shall spply except ior the sbove modification
and additions,

7. The rate to be paid for this item shall be per cublc measurement of plug concrete actually
laid. Generally the cuble quantity of concrete shall be calculaled on the basls of average loundation
leval and the actual lop leval of the plug. For determining average leval of the base, sounding shall
be taken al ditfereni poinis in the well and levels recorded and signed by both the Engineer-in-charge
and the contractor belore starfing the wark.
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8 The method of measurement may however be changed at the discration ol the Enpinear-
in-charge in case it i difficult to ascenain the comect depth of plug laid, in which case quantity 1o
be shall be based on the average yield of she finished concrele under water per bag of cement,
which shall betaken as 0.15 cmi per bag of cemen! consumed. This shall include axtra 10Fscerner®
1o be used tor concrete to be laid under water.

9 Unil rale of the tem shall include cost of fabour, matarials, tools and plant reguired 1o
compiate the work,

ITEM-12 B ORDINARY CONCRETE FOR TOP PLUG

1. Before concreting, the well shall be dewatered 1o the extent required, to enable the
concrete of the top plug to be laid at the level, as shown on the detain drawing or as direcled by
Ihe Engineer-in-charge,

2 Relevant specifications for ordinary coricrete shall apply except for the above modification
end additions.

4 The rate to be paid for this iem shall be per cubic measurement ol plug concrete aciually
laid, and is inclusive of the cost of dewatering where necessary.

4 Unit rate of the ifem shall include cost of labour, materials, tools and plant required
complete the work,

It i% imperative to do videography before filling the bottom plug.
ITEM- 20 Providing Mild Steel dowel bars for Foundations.

1. This item provides for necessary mild siesl bar; of 32 mm. dia. for anchoring In foundations
strala as per defailed drawings and as directed by Engineer-in-charge. For this purpcse, 100 mm
holes shall be kept in steining itsell at reguiar intervals as shown in drawing or as directed by
Eﬂglnea-hdmna.Mmmgmﬂmmwhymmmmmummmmm
in schedule A of fhe lender. The jtem includes transporting the bars to the sie of work, handling,
nuﬂhg.hemu.hmdthgammmmeuamhpmﬂma:ammiadnu-purdmwlnu. The grout
holes shall be not less than 100 rmm. dia. The anchorage length of bars shall net be less than 60
Hfmdiﬂ.niha;.ﬁmmiuﬂgrmﬂmhswlhadlimqlmmmmimﬁm
and shall be done under pressure as directed. These dowels bars shall be inserted through holes
kept in the well steining to the bottom of the grout holes. Grout holes shall not be less than 1 ML in
dupm.huaa,mdwa-:mmummiymmhﬂprmﬁadhmHmmmmnﬂdnkukw
anlmmpma.tumaﬂmnhaﬁlhnﬁmmmnfﬁamwmﬁmﬂduﬂmlrﬂm
al the cost of the contractor,

2 Mode of measurement will be per number of dowel bar considered as one number from
bottom of grout hole fo the top of steining,
B.Lhtlfatﬂlrﬂudunumulmmafhl.lﬂhﬂlmh:uhandphrllm:lgmuﬁmmaﬂnﬁi'hghdﬁ

to complete the work
(&) Mild Steal Reinforcemant
item-21 Provid  _ (B} High yiald stength Deformed bars, reinforcements.

1. The work shall consisl of furnishing and placing reinforcement ol the shapa and dimen-
sions shown on the drawings or as directed by the Enginear-in -charge.

2 Steal shall be clean and free from locse rusi and loose scale al the time of fixing In
position and subsequent concreting.

3. Reinforceing steel conform accurately to the dimensions given in the Bar bendan
schedules shown on relevant drawings. Bars shall be bent cold to the specified shape and dimen
si0ns or as directed by the Enginser-in-charge using & proper ban bender, operated by hand or power
la altain proper redius of bends. Bars shall not be bent or straightened in a manner that will injure the
material. Bars benl during transport or handling shall be straightenad before being used on work; they
shall be nat heated 1o faciiitate bending. Unless otherwise specified 3 'U' type hook at the end of each
bar shall invariably provided. The radius of the bend shall not be less than twice the diametre of the
round bar and the length of the straight pan of the bar beyond the end of the curve shall be al least
four times the diametre of the round bar. In the case of bars which are not round and in the case of
deiormed bars, the diametre snail be taken as the diamatre of circle having an equivalent effective
area. The hooks shall b suitably encased to prevent any spliting of the concrete.



4, All reinforcemant bars shall be accuralely placed in excat position shown on the drawings,
and shall be securaly held in position during placing of concrete by annealed binding wire not less
than 1 mm. in size and conforming to 1S ; 280 and by using stay blocks or metal chairs, spacers,
metal hangers supparting wires or other Approved devices at sufficiently close intervals. Bars will
not be allowed lo sag betwaen supports nor displaced during concreting or any athar oparation of
the work. All devices used for positioning shall be of non-corrodible matenal. Wooden and meatal
supports will nol axtend to the surface of concrete, excap! where shown on the drawings. Placing
bars on layers of freshly laid concrete as the work progresses for adjusting bar spacing will not be
dliowed. Fieces of broken stone or brck and wooden biocks shall not be usad. Layers o kars shall
be separated by spacer bars, precasi martar blocks or oiher approved devices., Refnlorcement afier
being placed in position shall be maintained in & clean condition until completely embeddad in
concrete, Special care shall be exercised to preven! any desplacemani of reinforcement in concrate
aiready placed, To protect reinforcement  trom corrosion concréle cover shall be provided as
indicated on the drawings. All bars proruding from concrede arkd 10 which other bars are fo be spliced
ard which are likly 1o be expesed for an indefinite period shall be protecied by a thick coat of neal
eement groul.

b Bars crossing each olher, whare required, shall be secursd by nding wire (annealed) of
size not less than 1 mm. and conforming to 1S : 280 in such a manner that they do not slip over each
other at the time of fixing and concrating.

B. A5 far as possibie, bars of full length shall be used. Incase this is not possibie, overlapping
ol bars shall be done as directed by the Engineer-in-charge. When praciicable, overfapping bars
shall not touch each other, but ba kept apart by 25 mm. o 1.25 timeos the maximum size of the
coarse aggregate whichever is grealer, by concrele belween them. Where not feasible, overlapping
bars shall be bound with annealed steal wire, and not lass than 1 mm. thickness twisted fight, Tha
overlaps shall be staggered for differant barg and localed &l poinis, along the span whern naither
sphere nor bending moment is maximum.

7. Whenever indicated on the drawings or dgesired by the Engineer- in-charge bar shall ba
jointed by couplings which shall have a cress-section sufficient fo transisl the lull stresses of bars,
The ends of the bars that ere jointed by couplings shall be upset for a sufficient lengih so that the
effective cross-section at the base of threads is no! less than the norman cross-section of the bar.
Threads shall be standard white worth theads. Steel for coupling shall conform 1o IS : 226.

& "When permitied or specilied on the drawings, joints of reinforcement bars shall be
bultwelded sa as to transmil thelr full siresses. Welded joinis shall preferably be located al points
where steel not be subject to more than 75 per cent of the maximum permissible stresses and welds
50 slaggered thal, at any one section not more than 20 per cent of the rods areé welded. Cnly electric
are welding using a process which excludes air from the mollean metal and confarms o any or all
other special provisions for the work will be accepted. Suitable means shall be provided for holding
the bars securety in position during welding, |1 must be ensured thal no volds are left in wekding and
when welding is done In 2 or 3 stages, previous surface shall be cleaned properly. Ends of the bars
shall be cieaned of all loose scale, rust, grease, paint and other foreign mailer before welding. Cnly
compatent welders shall be employed on the work, The M, 5. Elecirodes used for welding shall
conform o 15 ; 814, Welded pieces of reinforcament shall be tested. Specimen ghall be laken from
the actual site and their number and frequency of 1ests shall be as directad by tha Engineer-in-charge.,

9. For the purpose of calculating consumptia.1, wastags shall not be permilted bayond 5
peraent. Excass consumption over 5% will be charged at panal rale. Uselul pieces ol sleel, as may
be decided by the Engineer-in-charge shall be taken back by the Government at Issue rate and al
P.W.D. Store from where the steel was supplied. All the expenses ol loading, carling, unloading and
refurning the waste will be bormed by the contractors.



10 Resntorcemnent shall be measured in length refmaming overlaps, separately for ditfered
diametrs as actually used In the work, where welding or coupling is restored 1o, in place of lap-joints such
joints shall be measured for payment as the, equivalent length of over-lap as per design requireman.
From the length so measured the weight of reinforcement shall be calculated in tonnes on the same basis of
I8 : 1732 even though steei is supplied 1o the contractor by the Department on actual weighment, Length shal
include hooks at ends. Wastage and annealed steel wire for binding shall not be measured and cost af
these itemns shall be deemed to be included in the rales to reinforcement.

11, Rate lor reinforcement shall include cost of all steel, its carling trom P.W.D. Store to work
site, cutting, bending, placing, binding and fixing in position as shown on the drawings and a
directed by the Engineer-dn-charge. It shall also include cost of all devices for keeping reinforcement
in approved position, cost of Joints as per approved methods, and all wastage, and spacer bars.

ltem 22-Empty boring through all sorts of strain for A.C.C Road pipes.

1. The diameter of the piles shall be as given in ‘the item. The casing pipa shall be of sufficient
thickness and strength to hold its original form and show no harmiul distortion afier it an
adjacement shelis have been driven and the driving core, Il any, has been with drawn/Where bore
casl-in-situ piles are used in solls lisble to flow the boliom of the casing shall be kepl enaugh In
advance of the boring 160l to prevent thy entry of soil into the casing, thus preventing the formaiion
of cavities and settlements in the adjoining ground. The water level in the tube should also the
maintained at the natural ground water kevel untl the tube is sealed. The joints o the casing shall
be made a5 Night as possible o minimise inflow of water or leakage of air, where compressed air
employed o facilitate concreting. Before concreting, where the use of compressed air is unneces-
sary, he bottom of the boring shall be plugged and dired as tar as possible.

2 Casing of pipes will be allowed to be withdrawn if possible without any reduction In the
rale. In case, casing pipes can not be withdrawn due fo site-conditions, the cost of pipes shall be
borne by the Contractor and that he shall not be entitied to any payment for non withdrawal of the
pipes. The displacement or distortion of reinforcement during these operations and shall while
exiracting the tube shall be avoided. After installation to final depth and immediatly belore placing
the concreie the inside of the tube or bore shall be free from any foreign matter.

4 The reinforcement in the pile shall be exposed for a sufficent distance to permit it to be
mwuyhmﬁadmmpllaminna,saauﬂwmaﬂm;ﬁacaprsmhalnmmgmuﬂalemm
course of 1:4:8 lsan concrete B cm, thick shall be provided,

4. The measurement shall be in metres of the piles ordered in writing by the Engineer-in-
charge, measured from the head io the but of the shoe or the tapered poin.

3 Unit rate includes boring through all sorts of strata, providing necessary casing pipa,
materials, labour and equipment to complele the work. Stesl for reinforcement and concrete for pies
will be paid separataly.

ltem 23-Load Testing of Plies

1. Load test may be carned out as decided by the Engineer-in- charge on one or more
working piles. Prefoading shall be not less than one and a hall times the estimated safe load camying
mﬂﬂpﬂ'ﬁﬂ}' of the pile in caze of sandy soils and two fimes the estimated safe load in the case

yey soils,

2 Thimslshanmenmasmwasmﬁaﬂaaﬁwdrhmmmepﬂm

The test shall be carried out by applying @ series ol load on A.C.C. Cap over a pile o group of
piles unaided by any other support. The load shall perferably by applied by means hrydraulic jack
reacting against a loaded plattorm or against heavy R.S. Joisis or a suitable k frame heid down by
anchor pilet or other anchorages, which shall be pre-loaded o not less Vi one and-a-halt times the
estimated safe load carrying capacity of the pile. The load applied by jack should be co-axial with the
test pile. Wharever lension plles or ofher suitable anchors are used o sustain the loaded plattorm, the
cenire distance between the test pile and anchor pile should minimum of 5 imes the test pile diameter.
The hydraulic jack used snail be of adequate capacily and shall have a pressure guage and & remote
control pump.

d Before ioad tes! is performed, the proposed set up and the load frame shall be
approved from tha Engineer-in-charge. Readings of sattlement and rebound shall be recorded the help of



o

af least two dial guages (preferably fourlof 0.02 mm. sensitivity and resting on a demesrically opposite ends of
fhe pile cap. The dkal guages shall be fied n a datum bar whose ends rest upon nor-movable supports. The
supports for datum bar with reference to which the sstiement of the pile would be measured shall be a1 least 5
‘o away, clear from the plles, where 'd is the diameter of the pile subject o a minimum of 2 malars for good
sandy soils and 5 matres for loose solls.

4 The tesl load shall be applied in equal mcremenis of aboul ona filth of the esBmated safs,
load and reduced to smaller, increments at e final steges as or diected by the Enginsern charge
Awenate oadng and uniocading of each lpad ncrement shal e performed and the elestic and plastic
sattiement recomded.

5 Esch siage of lodaing or unkoading shall be mantained Gl the rate of movement ol the
pile top & not mare than 002 mm, per hour in case of clay soil and 0.1 mim. par hour for sandy soil.

B. The Ioading shall be continued upto 1 172 times the estimated safe load on the ple or

whan the lotal satlement of ple lop'cap equals the value specified below.
Asgassment of safe load shall ba as undear:

(@) Two-thirds of the final load &t which the el seflament afizin & valoe of 12 mm
uriess ks esiablished that a iotal setlement different from 12 mm. B pernissible na given
cagse on the basis of nalure and type of the structure; in the latter case the aclual folal
eafllemant permissible shall be used for assessing the saleload nstead of 12 mm;

(b} For & group of ples, twothirds ol the final load at which the iolal sefilement aitains
a value of 40 mm.

7. Latered load lest-This test
test pile which may be part of the working and
used for the tests The lateral load &t the cul off level shall either be aspplied by a jack insered Berdwean
the piles or by some ofhar arrangement capable

The loading shall be spplied in increments of sboul 20 perceni of the estmated sale load,

ing o smaller increments in the final sfages of

after the rale of displacement is aboul DU
ciayey soils or two hours whichaver is parkar.

Lateral displacernent shall be recorded by using at least wo dial gauges spaced at 30 cm. and kept
horizontally one above the other on each pile. Where it i not possible 1o locate the dial gauges in ine of the
jack mas, then the two dinl gauges be kept at a dstance of 30 om, al a suitable haight and the dEaplacemont at
Ioad point, intsrpalated from samilar tainaghes.

The sale laterad load on the ple shall be taken as the least of the loliowing :

ia) 50 per cent of the final load at which total displacermeant increases 10 12 mm.

{bi Final load a1 which todal displacement comespands o 5 mm &and,

icl Load comesponding to Eny other specified displacement due 1o perlormace
requiremeants,

& The measuramant for payment shall be per rumber of load 1est on ples.

S Tha Unit ncludes all matedals, labour, equipment pland, plafform, gauges for the purpose
of recording result to complete the job,

ITEM 24 A Coursed Rubble stone Masonry In cemanl martar without cement Pointing.

1. Stone shall be hard, sound free from craks decay and weathering and shall be freshly
quamed from approved gquary. Stone, with round sudace shall not be use. The Siones when
immersed in water for 24 hours shall nofl absorb water by more than 5 per cent of their dry weight
when 1ested in accordance with 1S © 1125 The length of stone shall ot exceed three times is
and the breadihon base shall nol be greater than three fourth of the thickness of wall noft less than
15 cm. Minimum crushing strength of stone shall not be less than 105 kg/sg.om.

2 Cement and sand shall be mived i proporion as a specified in the ltlem. Cement and
sand shall be proporafioned by voleme asher making due aliowance for bulking The required quanty
of water shall than be added and the mortar mixed o produce workable consisiancy.
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3. The mixing shall be done infimately, on a clean water tight platiorm. Cement and sand
Shall be first mixed dry in the reguired propartion to obtain a uniform colour and then after addition of
water the mortar shall be mixed for al least two minutes. In case cement mortar has stitfened
because ol avaporalion of water, the same shall be retempered by adding waler as frequenily as
needed 1o restore the requisite consistency but this retempering shall be permitted cnly within thirty
minutes from the time of addition of water at the time of initial mixing,

- #. dressing of stane shall conform of the general requirements lor dressing of stone coversd
in 15 : 1129. Stone shall '3e sufficiently wetted before laying to prevent absorption of water lrom
mortar. The bed which iz o receive the stones shail be cleaned wetted and covered with a layer of
fresh mortar. All stones shall be lald full in mortar both in bed and in vertical jgints and sellled
carefully in place with a wooden rnallent immediately on placement so that it iz solidly badded in
before the same has set. Clean chips and spauls * shall be wedged into the mortar joints and beds
wharever necessary to avoid thick beds or joints of mortar. Whenever foundation, masonry is faid
directly on rock, the face stonas of the first course shall be dressed to fit into the rock snugly when
prassed down in the mortar bedding over the rock. No dry or hollow space shall be left any where in
the masonry and each stone shall have all the embedded faces completely covered with mortar,
Varticle joints shall be staggered as lar as possible. Sufficient transverse bond shall be provided by
the use of band stones exiending from the frant to the back of the masonry. In case of thick wails
Bond stones shall overlap each other their arrangement. Bell shapped bond stones or headers shall not
bo used. |

5. At all angular junction stones at each alienate course shall be well bonded inte the
respeciive course of the adjacemen! wall. Ail connected masonry in struciure shall be carried up a1
one uniform level throughout as far as possible but when breaks, are unavoidable, he MEsonry
shall be raked in sufficient long steps o facilitate jointing of new work with old, The steping of ranking
shall not be more than 45° with the horizontal. Wing walis, abutments and piars, ale. shall be carried
ug truly plub or to the specified bartter. Face work and hearting shall be brought up evenly. The top
of each course, however shall not be levelled up by use of fial chips.

§. Stones shall be hammer dressed on the face, the sides and beds 1o enable it to come in
proximity with the naighbouring stone. The bushing on the face shall be more than 4 cm. on gxposed
face. Chips and spalls of stones may be used wherever necessary to avoid thick mertar bads or
joints and it shall also be ensured that no hollow spaces are left anywhare in me masonry, The chips
shail not be used balow hearting stones 1o bring these upto the level of face stones use of chips
shall be restricted to filling of interstices between the adjacent stones in hearting and they anall not
eiceed 20 per cenl of the quantity of stone masonry.

7. The haarting or interior filling wall tace shall consist of rubble stones not less than 15 em.
n any direction carefully laid, hammered down with a wooden mallet into position and solidly bedded
in mortar. The hearling should be laid early level with facing and backing. Through bound stones
shall be provided in masonry uplo B0 cm. thickness and in case of masonry above 80 cm, thickness
a sel of twa or more bond slones overlaping each other al least by 15 csa, shall be provided in a
line from face to back. In case of highly absarbant type of stones (porous fimestone and sand
stones, eic.) the bona stone shall extend only about two-third into the wall, as through stone in such
cases may give rise to pensiration of dampness and, therefore, for all thickness of such masonry a
sel of two or more bond stones overlaping each ofher by at least 15 cm. shall be provided fos every
0.50 square metres of the masonry surface. Bond stone shall be stacked separately and marked o
distinguish from other stones. Masonry work shall be started after sufficient number of bond stones
are collected on site as directed by the Engineer-in-charge. Vertical bound stones shall be inserted
a1 the rale of one per 3 sqmi. and shall be staggered.

8 The quions shall be laid header and strefcher altemately. Every stones shall be fifted to
the adjacen! slones so as 1o form neat and close joint. Face stone shall extend and bond wall in the
b.-ra.ick. These shall be arranged to break joints, as much as possible. and to avoid long wertical lines
of |aints.,

8. The face joints shall be more than 20 mm thick but be sufficiently thick to prevent stone
o stone contact and shall be completiey filled with moriar,

10 Green work shall be protected from rain by suitable covaring, Masonry work in cement of
composite mortar shall be kept consistently most on surface for @ minimum period of seven days,
The top of the masanry work shall Jo left flooded with water at the clase of the day. During hot weaiher
all finished or parlly completed work shall be covered of welled in such manner s 1o prevent repaid
drying. The raking of joints, where necessary shall be done at the end of day's wark when mortar Is
gread,



11. The scaliolding shall be found and strong 1o withstand all ipads likely © come upon it
The holes which provide resting space for horizontal members shall not be leff In masonry under
one matre 0 widih or immedistely near the screw backs or arches. Tha holes left in the masonry work
lor supporting the scallalding shall be liked and made good

12 When fresh masonry is o be placed aganist exisfing surface of struclure, these shall be
cleaned of all loose materisl, roughened and welled as directed by the Engineer-incharge as o
effect a good bond with the new work,

13 Sione masonry shall be measurad in cubic matres.

14, The umit rate for stone masonry work shall include the cost of all labour, materials, 1ools
and plant, scatiolding and other expenses incidental to the work,

15 Masonry shall be laid with courses- Where there s variation in the heighl of courses,
:gmmmsahalhaplanedatbnﬂrmwﬁh feight of courses decreasing pradually fowards

£ 10p.

16 In case of abutment and wing walls, weep holes shall be provided i the masonry 0 drain
moisture from the backiiling. Weep hales shall be B em, wide, 15 cm, high or circular of 15 em.
digmater and shall extend through the full width of the masonry with siops of about 1 veriical M 20
horizantal lowards the draining face. The spacing of weep holes snail be generally 1 m. in eifher
direclion with the fowes! one at abouwt 15 cm. asbove (he low waler level or ground level whichever
is higher or as directed by the Engineer-in-charge.

ITEM-24 B Coursed rubble : tone masonry in Cement mortar with Camant
pointing
Para 1 o 16 item of cowrsed rubble stone masonry in cement morar without cement pointing shall

I-:'arH.'IHDEE;F'm'i to & of item of cement pointing In cement moriar shall apply.

ITEM-25 Uncoursed rubble stone masonry in Cement mortar with cemant.
Painting.
Para 1ta 14 : Para 1 to 14 of tem  # coirsed rubble stone masonry shall apply.
Para 150 20 ; Para 1 fo 6J tem of cement pairding In cement morar shal apply.

ITEM 26 Extra for Khanki facing.
1. Relevant speciication of tem of C.R. Masarnry shall apaly.

2. Khanki facing shall be provided for the depihe shown in the drawings o uplo 30 cm, below
probable depth of exposure ol masonty or as may be direcled by the Engineer-in-charge, At
50 per cent of the khankies shall tail twice their height info the masonry, 5 cm. chisel draft shal
provided at the end of the siraight porions of the pires near cul and ease waters for chacking
batiers which shall be uniform throwghowt. Cut and ease waler shall be provided exactly to the
pes shown in the plans and thew face work shall comespond 1o thal of the siraight portion of the
piers. 5 cm. chisel drafts shall be provided on both sides of the noses of the Cul and ease wales (o
check that {he batters are uniform. ‘Jose stones shall be laid headear and stretchewise,

3 For cement pointing, relevent specification of thal lem shall apply.

4, Khankis shall ba properly dregssed due wertical and horizonial af least for 25 mm. on all
sides ol the joints and it shall a1 leds! project 1.2d limes ingide than the height of the same. The jinls
shall then be pressed as soon as ithe monar has begun © sof and the hollow spaces be filled with
fresh moriar, tapped and pressed lo allow the morar to consofidate in the joinis: Joints shall be
rubbed straighl truly verfical and horizontal. After rubbing, the exira mortar tound spread on the
edges of joints shall be camsfully scraped ofl lo give a neat appearance. Jolnt will be raked 1o & mm,
depih when tha mortar is fresh,

5 Measuremeant for payment shall be on Smt. basis of the surface areas of Khanki facing. Nothing
shighl be deducted in the item of C.R, Stong masonry for Khank stones used under s tqam,

g2
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6. Unil rate includes all material, labour, tools & plant io complete the job.
ITEM-27 Providing M.5. Dowel bars in sub-structure for [A] free [B] fixed
ond

1. For Mild Steel, specifications for Me reinforcement shall apply.

2 The M.S. dowsel bars shall be provided and anchored in pier caps, abutment caps and
super-structure 83 per detailed drawings for free ends and lixed ends. Gl Pipes and other, majerials
such as mastic asphall as directed by Engineer-in-charge or as per drawing shall be provided G,
pipes shall a5 approved by-Engineer-in-charge.

3. The payment shall fee made per number of dowel bass in anchored condition,

4. Unit rate shall include cost of all materials, labour and equipments o complete the Job
ITEWI-28 Miled Steel & cast steel bearings.
(A) Fixed & siiding plate bearings.

{B} Roller & Rocker bearings.
1. This work shall consist of fumishing and fixing in position of bearings in accordance span
to details shown on the drawings. Bearing plates, bars, rockers, assemblies, and ofher exhitsion or

xed devices shall be constructed in accrodance with the details shown the drawings, when bearing
£50 shown to be placed (not embecied) directly on concrele in the drawings,
shall be constructed slightly above grade and shall be finished by grinding.
& bearings are set truly lavel and in exact position as Indicated on the

o evan bearing on the seats. Thin moriar pads (not exceeding 12 mm.)
may be made to meet with this requirement. It shall be ensured thal the boitoms of girders to be
f plang at the location of these Bearings and care shall be taken the
bearings are not displaced while placing the girders. Wherever rockers and rollers are provided for
axpansion of construction of superstructure spans longer than 30 metres, they shall be so adjusted
al he time of placemant that after subsequent computed or expected maovement of the bridoe seat,
the line of bearing is as central as possible on the bearing piates at normal design temperature.

2 Materials for bearings shall conform to LS5, Cat steel component thicker than 200 mm.
shall be subjected to radiographic, ultrasonic or any other accepled method of testing o check the
quality of casting, Mild steel for roller shall be made from Ci, Il or Class IV steel in accordance with
IRS Specification of relevant items. |t may alternatively be turned from carriage or wagon axles.

4 All work shall striclly conform to the drawings. Care shell be taken to ensure that all pans
ol an assembly fil accurately together, The workmanship shell satisfy all relevam provisions Taid
down In epecification of cutling edge. Knuckle pins, roling suriaces of the rollers and bearing surlace
of the bearing plates shall be machined and all bolt holes shall be drilled. The whale bearings shall
ba fitted and finished as required for good quality machined work fo the satistaction of the
Engineer-in-charge. However, bearings which are fo be grouted or bedded on a suitable yeilding
malerials on any surface which s to be in permanent contact with the grout or the yeilding material,
may ba left unmachined,

4 Tolerance twmrui:h.mimnpm'mmwdmﬂmnﬂaﬁbmﬂrqsnmlbeaﬁahmm in the
drawings or subject to the approval of the Engineer-in-charge. Unless otherwise specilied, the
foliowing tolerances shall be maintained. Tolerances on diameter or mllers and all convex surfaces
shall conlorm ta K7 of IS © 919. Tolerances on diameter ol all concave surfaces shall conlorm 1o D8
of 15 : 919. Tolerances on the height of any companent casting shall not exceed + 0.5 mm. No minus
olerance will be allowed. The edges of all ribs shall be paralled throughout their length. Tolerance
mWhMMﬂthﬁEﬂﬂEMrﬁam&nﬂﬁmm.Mmﬂhﬂ. rocking and shding surlaces
shall have a machine smooth finish to 20 micron maximum mean deviation as per IS | 3073,

5. The contractor shall, whenever required in the course of manulasture, arrange and afford all
lacilities for the purpose of inspection and tests for all or any the parts of bearings and materials used
therein to any officer of the Directorate of inspection of the Minisiry of works, Production and Supply of the
Government of India or Gujarat Government Department, and shall obtain necassary cerificate of having
satistied the requirements. All inspection charges shall ba payable by the Contractor, [n addition to the
certificate o be obtained from the officer of Government of India regarding metaliurgical compasition and
teats on samples of metal used m casting or in manufaciure of the bearlngs as referred in the foregoing
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peras above, the coniractor shall make all necessary arangement at his cost, to carry out load test,
an af lest 5 per cent of the total number of bearings, in the presence ol the Enginaer-in-charge or his
authorised agent for 1 1/2 times the designed load of bearings: and unless the lests give satisfactory
results duly certified in writing by the Enginesr-in-charge or his authorised agents, no bearing shall be
permiited to be used on the work. In case the tes) results are not safistactory all ihe remaining of Ihe
extra number of bearings as may be decided by the Engineer-in-charge shall have o be tested at his
risk and cost in similar manner and anly thase number of bearings which stand tha test satisfactarily
and ara cerified as passed by the Enginesr-in- charge shall be allowsd to be used on works and the
contractor shall not have right or claim for the rojecied bearings: The tests shall be considered
succesful if noticeabla denis are nof formed at points of contacts or no undesirable flaws are noficed
in the surface of the bearings aler the tesi.

6. All bearings shall be surmounded by grease boxes ol elthar R.C.C. or mild stesl plates, The
size of the grease box shall be adequate to cover the bottom plate and its height will be upto the lop
ol the top piate. The grease box shall be hlled lully with ithe grease, of the relevant |, S,
Spacification,

7. Bearings fixed at free end and fixed end should be counted separately. Bearings shall be
megasured par number consisling of bottom and top plate in case of fixed, sliding and rocker
bearings; and roller bottom and top plates in cese of roller bearings and all other accessories.

B The rate Tor each type of bearing shall include the cost of supplying and fixing the bearings
in positlon complete as specilied on the drawings or as directed by the Engineer-in-charge. The rate
shall also include the cost of samples and their lesting as desired by the Engineer-in-charga. The rate
shall include the cost of all nuis, boliz, supplying and lilling the grease boxes with the specified
grease.

ITEM 29, Restrained Elastomer Bearings.

1. The term bearings' 0 thizs case shall rater 1o an alastomeric bearing consisting of ona
or maora alastomer stabs bonded to metal plales during  manufacture so a5 1o form a sandwich
arrangement, while '‘Bearings Fads’ shall, denaie single unrainforced elastomer slabs.

2, The slastomer to be used for bearings shall be made from natural or synthetic rubber and
satisly the physical properties given balow. The lest pieces required for the tests shall ba selected
from the centre layer of the bearings while making up the selection,

ITEMS ASTM Dasignaticon Requiremant
(]} Durometer Hardness D = 2240 8510 7O
| # 5 Points for the nominated Value).
] Ultimate Tensile Strain per cent D-412 450 for 55 grade 400 for 60 grade
300 for 70 grade.
(i} Tensile Strength Kglem”. D—412 175 minimum

135 mimimum for natural rubbar
of harness groater then 65.

{iv) Adhagion to Metal Kg/lem2. D - 429 { Mathod - B) 8
¥} Tear Resistance Kgfom, D -624 40
[ MEC)
{wil Compression set 22 hre. AL 70T C % D — 395 (Method - B) 25 maximum
{wil) Czong resistance 22% strain D-1149 Mo cracks.

100 hre, 380" C4+10°'C
(1 part per million in air by volumaj

{vil)  Accelerated ageing 70 hours, 1000 C D-5F3 10 points,
Hardness increase. 15% of griginal,
Tensile strength reduction, Elangation 25% of original,
Al break reduction

i) Low iemparature silfness young's O - 787 700 maxirmum.

Modulus — 40 * C Kg/'cm2.



3. Adhesive used in beating location attachment to bridge decks shall be subject to the
approval by the Engineer in-charge. It shall be of high viscosity resigns. which are cold selting and
tree of solvent., Adhesive shall not be used to bond layers of cured elastomar, Mild steel used for
plate reinforcement shall comply with the requirements of relevant. |.S. The Contractor shall furmish
'o the Engineer-in-charge a certificate by the Manufacturer that the elastomer and labric (it used) in
the etastomeric bearing conforms to all the above requirements. The certification shall be supported
by a certified copy of the resulls of tests, parformed by the Manufacturer upon samples ol the
slastomer and fabric to be used in the bearings.

The contractor shall, whenever required, during the course of manutacture arrange and offer
all facilities for the purpose of inspection and test of ail or any of the material used therain, to any
officer as directed by the Engineer-in-charge and the bearings and similar parte shall be used in the
suparstructura except on the production of certificate of acceptance thereof from he Directorate of
Inspection whenever necessary. All the inspection charges shall by payable by the contractor,

4. The thickness of a single layer bearing shall not exceed 20 per cent of the least plan
dimension, The total thickness of a laminated bearing shall not exceed 40 per cent of the Jeast plan
dimension. The thickness of any internal layer of elastomer shall not be less than 8 mm. nar greatar
than 12 mm. Tha thickness of cuter plates shall be not less than 3 mm. and that of inner plate nal
kess than 1.5 mm. Metal plates in which dowels are located shall be, in general, not less than 8 mm.
thick. The edges of all plates shall be lightly rounded to approximately 5 mm. radid. The metal plates
referred Above should not ba compozed of thinner plates joined together. Laminaied Bearings shall
have side cover of elastomer of minimum thickness of & mm. e protect the ands of the steal plates
and to give a reduced surface strain ta thal occuring al the edge of the bonded platen bul shall not
be considered n evaluation of deformations. The cover of elastomer at the top and bottom surfaces
shall nol be less an 3 mm. or more than hall the thickness of intemal Ieyor. Tha outer cover &l top
and bottom surfaces having thickness less than hall that of a single internal layer and not exceeding
4 mm. may be considered as a simple protection and need not therelore be considerad in caleuksting
deflections. Where above elastomer covers are provided, there is no objectlon ta keaping the
thickness of top most and bottom most plates same as that of inner platas.

3. Bearing shall be set back from the edge of a bearing surtace a distance nol less thar the
thickness of the tayer of elastomer in contact with bearing surface to allow for spreading of the
elastomer under load. Bearings may be located in position by moans of dowels or studs or other
devices, of bonded o the structure with approved adhesives which shall penerally be of the high
viscosity resin type cold setting and free from solvent. For spans on an inclined grade and withaul
hinge bearings: the sole plates shall provided and the came bevellad so that masonry surfaces and
the bearing shall be kep! horizontal. To facilitate maintenance, the ends of trusses and plate girders
shall preferably be supported on plates or pedestals o thal there is-al least 15 centimetres clearance
between tha bottom chord or flange and the substructure The plan dimensicns of the bearings to
be finally adopted shall preferably be selected from series ‘A’ 20 of IS - 1078, The arrangement ol
placing only one bearing under a girder shall be permitted. Further, bearings of different sizes musi
nat be placed next to each other 10 suppon a span. The bearings shall be fully moulded when metal
laminations are used. These laminated elastomeric bearings shall consist ol one or more elastomer
slabs bonded to metal plates so as 1o lorm a sandwich arrangement. Such tulty moulded bearings
shall be manufactured 1o required size. The bond between elastomers and metal or fabric shall be
such thal, when a sampiles Is tested for separation, fallure shall oocur within the elastomers and rat
between the alastomar and matal,

6. The contracior shall get the bearings tested for the physical properties and performance
ol bearings. The test pieces required for the test shall be selected from the Ceniral layer of bearing
making up the sslection. For the Size of the test pieces and method of tests efc. the relevant AS T M.
Standard shall be Followad, The tests shall be carried oul in a recognised laboratory acceptable 1o
the department for all the necessary tests required by the Departimant. The specimen lor lasts as
may ba required shall ba supplied by the contractor at hie own cost and the lesting chames shall
also be lully borne by the contractor. Only thase bearings which pass the tests safisfactorily will be
accepied and will be permitted o be used. The Department shall not accept any reponsibildy lar the
cost of bearings rejacted.

T {l} Tolerances on length and width 0, «5 mm.
(i} Tolerances on thickness fur singie 4 0.5 mm.

layer pad
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(1} Tolerance an tolal thicknass.

'H of finished

10 < h < 30 mm g H1.5 mm,
40 < h < 50 mm : H1.8 mim.
50 < h < 80 mm : 0.9 mm.
80 «h< 120 mm 2 . +1,1 mm.

(i) The paralielism of the individual elastomer laminations for a finished beariung, shall
nol exceed the lolerance specified ot (ijabove when measured al the extremities of the
lamirations.

B. Propar arrangament shall be made (o avold corrosion of melal plales or deterlorating
of adhashve by encasing the bearngs totally in elastomer or by some other method approved
by the Engineer in charge:

9. (I} When bearing assemblias on plates are shown on (he drawing o be placed (not
ambeddod ) directly on conorete, The concrale bearing area shall be construcled slightly
above grade and shall ba finished by grinding,

(il} It shall be ensured thal bearings are set truely level and in exact position as
indicated on the drawings 5o as 1o have full and even bearing on the seals. Thin mortar pads { not
exceading 12 mm.) may be mads to mes! with this requirements.

(i) It shall be ensured thal the bottoms of the girders fo be recenved on the baarings
are plane al the location of these bearings and care shall be take that the bearing are nol
deplaced while placing the girders

() Before fixing the alasiomerlc baarings the concrate surtace on which 1he beanngs s

I b piaced shall be wood fioal finished to 8 evel plane which shall not vary mores (han
1.5mm from a straighi edge placed in any direction across the ares,

v} The position of the bearings shall be accuralely marked on the pierabutment cap

and the area whare the bearings ame 10 be located ievelliad accurately.

{wi} The concrete surface shall be ree from any loose maleral and deared of any

grease oil, paint atc.. and it shall be dry at the time of fixing.

{vii}) The surface of elastomer shall be free any lorelgn material.

{wiii) Onoe prepared, the concréte or elasiomar shall mot be touched with bare hand,

(ix)] The bearings shall be covered with canvas or & suitable covering material to

protect from direct sun-light and wealher until the concrale on superstruciure is casl.
ix) The bearings shall be fixed in positlon, with epoxy resin adhevise of approved
guality.
(i) The concreting of superstruciure shall be taked up only after ensuring that the
adheasive for fixing the bearngs or pler/abuiment cap has set,

10. Unit rate shall be cubical contents of the bearing measured in cms.

11. The rate for each fype of bearings shall include the cost of supplying and fixing the
bearings in position complata. The rate shall also include the cost of samplas and their testing
l}-;;l“aﬁlmd by the Enginear -in-charge. Tha rate shall alzo include the cost of adhesives for fixing
Item - 30 Providing pre-moulded asphalt filter joint.

1. Open joints shall be construcied ai the loations &s directed by the Engineer-in-
charge using a wood strip, metal plate, other sullable material which s subsequently
removed. When removing the material, care shall be exercised to avoid chipping or
breaking the comers of the concrete. The edge of the copcrete al the joinis shall be
adge fimshed. Reinforcement shall not extend across as open joinl.

2. When perormed filler is io be provided tha filler shall be placed in comect postion
before concrafe is placed against the filer, The filler material shall farm par of the join and
while concreting the slab, care shall be taken 1o prevent the former from bring displaced.
After the work is completed, the exposed face ol 1he joinl shall be cleansd of all loose
miaterad sticking fo it
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4. The material usad for filing expansion joint shall be biturmen impregnated falf which
shall conform to the requirements of IS : 1838, and shall be got approved from the Enginaer-
in-charge,

The joint shall consist of large pieces and assembly of small pleces 10 make up the required size
shall be avoided,

4. The expansion joint shall be measured in running metres. Thickness ol the expansion poim
will be 20 to 25 mm. Width of the expansion joint shall be equal to full depth of the slab.

5. Tha rate shall Include the cost of all materials, labour, equipments and other Incidentsl
muﬁm for fixing the joints complate in all respect as per these specifications and as shown en the
drawings.

em 31-Providing metal expansion Joints.

1. Expansian joint shail be constructed according to the details shown on the drawings. The
position of all bolts cast and holes drilled in plates shall be accurately determined from templates.

2 Steel platas, angles, or other structural sections provided in the expansion joinls shall
confarm to the relevant IS specilication and shall be accuraiely shaped to the eeclion of concrets
deck and shall be hot-dip galvanised after fabrication. Posilive methods shall be employed in placing
the assemblies, to keep them in correct position during the placing of concrete, Care shall be taken
lo avoid impakrement of tha clearance in any manner. The material used for filling expansion joint
shall be bitumen impragnated lell, elastomeric or any olher suitable material as specified on the
drawings. Impregnated fet shall conlorm 1o tha requirement of 15 : 1838 & shall be gol approved
from the Engineer-in-charge, The joint filler shall consist of large pleces and Assembly of small pieces
to make up the required size shall be avoided.

3. The expansion joints shall be measured in running metres,

4. The rate shall include the cost of all material, labour, equipment and other incidantal
charges for fixing the joints complete in all respacts as shown on the drawings.

ltem 32- Load test of super-structure

1. The Engineer-in-charge shall instruct that a load test be made on any pan ol the super
structure If in his opinion such a test is desmed necessary for one on more of reasons specified
below:; -

{a) The waork test cubes falling to attain the specilied strangth,

ibh The shuttering being prematurely removed,

ic) Over loading during construction of the structure or part thereol.

id) Conorete improperly cured,

{e} Any other circumstances atiributable 1o negiigence on the part of the conlractor
which, in the opinion of the Enginear-in-charge, results in the reduction of required strength
of the structure or part thereof,

{fi Any reason other than the foregoings.

2 I the foad lest be ordered 10 be made solely or in part for the reasons (a) 1o (e) the test
shall be carrled out a1 the contractor's own cost If the test ie required to be carried out of or the
reasons specified at (f) hereinbefore, the contractor shall make the test and shall be pald far the

same.
d. The test load shall not be applied earlier than 28 days of the completion ol placing of the
concrete in the part of the struciure 1o be tested and the laiter shall not be siupported during the lest
by the shuftering or other non-permanent suppost. Mecessary care shall, however, be taken o ensure
that in the event of fallee under the test temparary support of the loaded member shall be Immediately
availabba,
4, If the result of the load test (or the reasans mentionad at {a) to (e} is-not satistactory in the
opinion of the Engineer-in- charge he shall instruct that the apart of the structure concermed shall
be taken down or cut out and reconstructed to his satisfaction or that other remadial measures shall
be taken to make the structure secure and strong as per requirement at the contractor's awn risk
and cost or the work may be accepled as sub-standard work and paid af reduced rate as may be
decided by the Engineer-in-charge and his decision in the matter shall be binding, an the cantracior.
The contractor shall provide necessary materials, instruments, equipments observations plaforms,
ptant and labour needed for carrying out the test as required. The load In generai shall be In the lorm
ol sand bags. However, the contractor may apply the test load in any other suitable manner as may
be approved by the Engineer-in-charge. The contractor shall make all NeCEssary anrangements for
observation platforms, centering, taking deflection by dellectometers etc. to the entire safisfaction
of ihe Enginesr-in-charge. The test load shall be kept at least 24 hours ar-as directed belore removal.
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Test load of suparstruciure shall be 1.5, timag the aguivalent load Including maximum siresses at
sactions of mazimum bending moment end or shear force for which the superstruciure s designed,

5. The item for the purpose of payment shall be measured per number of load test placed
an the superstruciure and the payment of the same made on complation ol the tesl.

8. Unit rate shall include all materials, labour, measuring Instrdments, Wools and plam
necessary lo-carry out the load fest.
ltem 33-A-Providing R.C.C. parapet precast in controlled concrate.

1. For concrete and steel, spacifications of the tems of controlied concrale and reinforce
mient ghall apply,

2. All companents of the parapels shall be precast and arranged in the paitemn as shown on
the drawing, and shail be |ointed together as per details shown on the drawing.

A The parapet shall be truly and comrectly afigned in line and level, along the centre ling of
the parapet over the top rall. All edges and comers shall be straight and finished in true ling and
lewal.

4. Parapet shall be measurad in running metres.: Reinforcement in the parapet shall not be
paid separataly,

. Unit rate includes cost of all matarials including steel, form work, labaur, fools and plants
o complate (e job.

ltem 33-B-Providing H.C.C. Parapet cast-in-situ in controlled concrete

1. For concrete and sigel, specifications of the items: ol controlled concrala and rainforca-
meni shall apply.

2 The parapel shall be truely and correctly aligned in line and level, along the centre line of
the parapet over the top rail. All edge’s and comers shall be straight and finished in trua line and
level. Forms shall either be of single width boards or shall be lined with suitable material duly
approved by the Engineer-in-charge. Form joints in plain surface will not be parmitted. All mouldings,
panel work and tevel strips shall be constructed according to the details shown on the drawings.

3. Parapet shall be measured in running metres. Reinforcement In the parapet shall not be
pakd separalaly,

4. Unit rate incluedes cost of all materials including steal, form wark, labour, tools and planis
1o complete tha job.

liem 34- Providing post and plpe railing

1. G.l. Pipes shall b3 of light duty type. .Concrete shall conform to relevant specifications of
itemn of concrete of ordinary grade specified in the item. Far sfruciural steel relevant specifications
of itemn of steel cutting edge and for mild steel, relevant specifications of item of M.5. reinforcement
shaf apply,

2 The pipe ralling shall consist of R.C.C. posts ol required dimensions as approved by the
Enginegr-in-charge or struciural steel sections as shown on tha drawings. The structural section
ghall ba anchored 1o R.C.C. in tha mannes as directed by the Engmasr-in-charge, Threa rows of G.L
pipe, uper cne of 50 mm. diz, and lower twe of 40 mm. diameter shall be provided. Holes of required
size shall be mada in the posts and the pipe shall be fixed with necessary couplings and thres coals
of enamiel paint shall be applied 1o iron work (first coat shall be of red lead) If A.C.C. posts are used,
they shall be applied 2 coats of white wash. The posts shall be fixed at 2 m. 1o 2.5 m, cenire fo cenire
depending upon the span-langih.

3. Ralting shall be moasured in running metres.
4, Linit rate includes cost of all materials, labour, tools and plant to complale the [ob.
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liem 35-Providing Water spoul of 100 mm. dia. Of-
(A) Cast Iron
(B} Galvanised Iron
[C) PV.C.

1. Material for the waler spout shall be as mentioned in the ltem and shall be got approved
from the Enginaar-in-charge.

2 Water spout shall be 100 mm. intermal dia. Cast iron grating shall be provided at the entry
and shall be fixed in the recess o as to be flush with the road surface. The guality and size of The
grating shall be gol approved from the Engineer-incharge. The water spouts shall project al-least 10
cm. oulside the concrete and shall be rigidiy fixed in it. The grating and C.I. pipes shaill be painted
with two coats of anticorrosive black bitumen painl.

3. Measurement shall be par number of water spout fixed.

4. Unit rate includes cost of all materials, labour and wols to complele the work-

Item 36-Providing Marble Plate

1. Marble plate shall be white and of approved quality and shall be of size as mentionad in
the item. Lettering shall be done by V-shape engraving 2nd shall be filled with black paint o* approved
quality, letting shall be done as directed by the Engineer-in-charge. The Marble plaie shall be fixed
in neat cement al a place as directed by the Engineer-in-charge. Cement shall confirm 1o relevant
15 Specification,

2 Measurament shall be per number of marble plate fixed.

3 Unit rates includes cost of all material labour and tooks to complete the work.

item 37-Prestressed conorle work

1. Para 1 1o 31 ol the item of controlled concrete shall apply
2- As an alternafive to centering work and casting the girders in situ. The girders may be precast in
&8 yard and launched into position using eny approved method of launching with prior approval of
the Engineer-in-charge satistying all the requirements and supparling their proposals for launching
with detailed design and drawings. Al materials and equipment required for launching shall have to
be designed and got approved from the Engineer-in-charge, The launching shail be the responsibility
of the contractor and the approval by the Engineer-in-charge 1o the design and drawing ol the
launching system shall in no way relieve the confractor of the responsibility for its successtul. Working,
The contractor is expecled to take all necessary precautions. The contractor shafl be responsible
lor any damage or loss in the process of launching, side-shifting and any other operatfion, and the
same shall be made good by him a1 his own cost. Sheaths shall be placed and aligned strictly as
shown on the drawings and maintained securely to prevent displacement during placing the
compaction of concrete.

3 Grout holes shall be lett in concrete at such places and in such manner as directed by
the Engineer-in-charge. Water shall be injected to clean the passage thoroughly befare grouting and
the ducts will be dried with compressed air. Regrouting shall be done to fill up the space formed au
a resull of the settlament of the grout.

4. It the girders are not cast or launched in position, the same shall be shifted sideways by
a suitable devise which shall be gol approved from the Engineer-in-charge before placing them in
position,

ltem-38-Providing High Tensile steel wires including Prestressing.

1. All wires of bars shall be assigned a lol number and shall have suitable tags for
identification. All sarmples shall be truly represantative of the lol o ba furnished and in the case of
wire of strand, they shall be taken from the same master roll. All materals specified for testing shall
be furnished as per instructions of Engineer-in-charge, Iree ol use, When High Tensile steel wires
are brought by the Contractor, he shall produce all relevant certificates from the manufactures.
Additional tests if required by the Engineer-in-charge, shall be gol conducted by the Contractor at
his cost, through an independent agency approved by the Engineer-in-charge.
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2, Sheaths shall be manufactured from Bright Gakvanized metal sheet or any other specified
miaterial, They shall be prelarably machine made and of a large enoogh bore 1o allow sasy threading of the
cable or bar in long lengths. They shall be strong enough -as not o be dented or deformed during
handling or concreting.

3 Preferably propristory forms of enchorages shall be used and they shall be striclly in
ancordance with the manulaciurers instructions. ! the Engineer-in-charge =0 desircs, fow
ancharage cones shall be got tested by the Contracior &t his own cost. The anchorange shall be
furnished, compsete with distribution plates of each size of (ype fo be used, free of charpe, for tesling.

4. Cemant for grouting shall conform o relevant specifications but rapid hardening Porilard
cement may be used ol lempertaturas less than 7.2C, Sand, where used lor large ducts, shall be of
a size samller than 2 mm, additives (Plastcizers) shall be used only when expanence has shown
that their use improves the quality of the grout. They shall contain no chioride or nitrate or any other
ingradient which may induce comosion of steel, The compressive strength of the groul at 7 days
maasured on 100 mm. cubes, shall be at least 175 kofsqem. The test cubes shall be cured In &
mnist atmasphere for 24 hours and subsequently in water.

5 All prestressing steal shall be free from loose mill scale, rust, oll. grease or any other
harmful matter at the time of #s placing in the member. Cleaning of the steel may be carried our by
mmaersion in suitable solvent solutions, wire brushing, or passing through a pressure box condaining
carborundum powdar,

B As far 38 possibla prestressing wire shall be obtzined from the manutactures in coils having
diameter of not less than 350 times the diameter of the wire isell, so that the wire springs back
siraight on being uncoiled, If due to smaller of the coll or any other reason it does not happen the
wire shall be straighfened belore use, Prestressing stesl bars, may be obtained from the manufac-
furers in straight condition. Any small adusiments necessary because of sile conditions shall be
rnhade‘llaabwmwginammmwpahmbmwhr.ﬂmsmmmmmn#m:wvmmmblﬂm
than ;

T. Presirescrmg steel shall be acturately located and mainained in position, both vertically
and haorizontally, as per drawings, The method of supporing and fixing shall be such thal profile of
cables i3 not at all disturbed by heavy and prolonged vibrations, by pressure of wel concrete, by
workmen of by construction. The steel sheaths or duct lormers shall be suitably tied 1o secondary
reinforcement or to properly located withdrawably through shutter bolts, precast concrele blocks
or similar effective meands; in such 2 manner thal they do not give rse to axcessive Inction when
the steel being tensioned.

B All cutting 1o length and trimming of ends shall be done by suitable mechanical or flame
culters, when a flame cutier is used, care shall be taken to ensure that the flame does nol come in
contact with other siessod steel In post-iensioning ends of prestressing stesl projecting beyond the
anchaorages shall be qut after the gmud has set, Weiding of prestressing stéel shall not be permitted,
Intermal prestressing steel shall be protected by grouting es detailed in above. External prestressing
slaxl shall ba protectad by encasing it In a dense concrate cover sscured 1o 1hi main concrate.

8 Sheaths shall be sufficlently waler ftight 1o prevent concrete laltance penstrating them in
niitigs likely to ncrease friction, ial care shall ba taken to ensure water fightness al joints,
hor cones, blocks and plates be positioned, and mainained during concreting so that the

centre ling of the duct pases axially through the anchorage assembly. Al Bearing surface ol the
ancharages shal be cleaned prior to concreting and lensioning. Adsquate provision shall be made
for protection of the ancharages against corrasion,

10- It shall be ensured that all necessary equipmeant for prestressing is available al site of work.
The prestressing shall be carrhed out with app jacking equipment. The tensioning apparatus shall
satisty the following reguikements

(i} The means of attachments of the prestressing steel to the jack or any other
tensioning apparatus shall be safe and secure.
{ii} ¥Where twa more wires are siessed simultaneously, provision shall be made lor egual

siressing of the wires,
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fiii} The tensioning apparatues shall be such thal it can apply conirolled fotal force graduaily
on the concrete without inducing dangerous secondary stresses in steel anchorage or concrete:

mmmmmmmmuﬂmmhmmmm
SWESSINg o gauges fitied in the hydraulic system itsell 1o determine the pressure in the jacks.
Faciilies in such a case shall be provided tor the measurement of the extension of presiressing steel
and of any movement of the gripping devices at transfer,

Emﬂuﬂnnmﬂmiadmm#nmﬂwmmhmmammuﬂqummﬂnﬂm
shafl be furmshed and got approved from the Engineer-in-charpe price 1o the commencement of work,
muma;mﬁmmmmmammmgmwmmm
\o determing any vanahon from the normal values during use. So far @5 These vanations depend upon exormat
riluenca (4., temperatuse in the case of of jacks) they shall be taken into account, Any equipment which gives
an efrar in viaues of more then +5% shall not ba used on the works,

11: All reasonably precautions shall be taken when working with or near stesl which has been
MWHhmﬂWNMMmM.FﬁmMmmmiﬁﬂhhmmw
the: jacking equipm.erit, neither shall they walk on the steel. Simple, protective measures such as stout imber
shigids ammoured with steel shall be placed in line with prestressing stesl and behind the jacks 50 as to prolect
personnel crossing in the course of thair dutes. in all cases, cable extension and the prestressing force 1o be
wmmmmnmuaﬂnanmfmmmmmm tansioning in stages; (§)
hinc'apce fo elangation on account of friction due to non-rectiinear alignmeant of the prestressing slemenis;
1il}:lphmm;aﬂdvﬂm;wmmmmﬂhmﬂdmthTmmh
mmmmﬂmmmmimmmmm#HMdmmathu
proved by comparison that the losses allowed for are not excesded, Tensioning shall be carried aut under
competent supenEion in such a manner thal the sress in the steel increases al @ gradusl and steady rate. When
staaﬁqhnwaﬂmﬂﬂunﬂathemﬂmﬁghnhmmmmmmwwm
appropriate allowance made in the measured extension al the jacking end. No tensioning of bars shall be
carried cut when the tamperature is less then 20 c.

11Wmmhambhmnmmaaedmmmwmmmﬂﬁmamﬁmﬂy
figd 50 a5 not 10 be displaced during the successive tensioning operations. Wires and cables, shall ba 5o
WMMWMMMMWEMHMMWdM'MMM
m.rmmthMammtwmwmmm
megasured at all imes, it shall be ansured that in no case the load is applied 1o the concrete before it attaine the
specified strength. To determine the specified sirength additional cube test shall be conducted at contractar's
cost. Alter the steel has been anchored, the force exerted by the lensioning apparaius shall be decreased
gracually and steadily so as avoid shock 1o the prestressing steel or anchorage.

13 Vents shall be provided &t all crests and valieys in the-duct profie and at intervals of not more than
15mmmurm.mmmmmmmutmdMmemﬂmma
screwsd connector from the grout pump, Before grouting, the ducts shall be ihoroughly cleaned and shall
be frea of water, any dint or ather fomign substances. Ducts formed without-metal sheathing shall be flushed
with water balore grouting, and all sumpilus, water removed by compressed ar injection. The anchorages shall be
thorouhily sealed with montar of strength equal to that of the grout to prevent ingress of & imo the duct during
grouting operation. The equipment shall be capable of producing/a grout of colloidal consistency, by
means of high frequency turbulance but imparting only a slow motion 1o the body of the . i shall have
delivery pressure of uplo-7 Kg/em2 arid be capable of continuous operafion without “any apprecisble
pressure variabon and inchude & system for recirculating the grout while actual grouting is not in progress The
piping shall have a minimum ol bends, valves and changes in diameter,the battis shall be fitted with sieve
strainers 2 mim in size. The equipment and in particular tite piping, shall be throughly washed with cean water
atier every operation and mare frequently f necessary. Water shall be added 1o this mixes first and then the camant.
Aler these haw been tharoughly mixed, sand and the additive, if any, shall be added. The water content ol
the mix shall be kept 8s low as possible and the water/cement ratio of 0.40 will be prelerable when
using @ neal cement grout. The approximate proportion of the mix shall be one part cement §o 0.74 part
sand, the exact propotion being adjusted to form a grout giving proper congistency. Mixing shall continnue
tor at leasst 2 miniiues until a unitorm consistency is obtained. Injection shall be continuous,
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Grout shall be allowad 1o flow from vent openings uniil its consistency at exil is equivalen| to that of the
grout injected, The vent opening shall thereattar ba firmly closed one afier anather in the ditection of flow.
Sufficient pressune shall be used to force the: grout completely through the duct, care baing teken naot 1o
raputure the ducts. Grouting shall be camied out a5 soon as praclicable atter the steel has been stressed.
The injection lubes shall be topped up with cement grout it any wastage or subsidence of grout ocours
when the pump is disconnected. Whean grouting is e af temperature below 7 °C. provision shall be
made for thoroughly protecting the concrete member against frost, Grouwting i3 not recommendad in vary
codd weather,

14, To provide for any deficiency in the prestressing free, sand- bye cables shall be provided
in the girders and the same shall not be paid for even if they are used in the girder. Stand bye cable
will b parmitied o be withdrawn || nol required to be siressed,

15 For the purpose ol measurement, the fangth of the high fensile stesl shall be measured
as acutally used in the finished work, From the length 50 measured s weight shall be caloulated in
tonnes on the basis of which lenslle stesl i supplied 1o the Contractor by the Depantment or as pos
IS5 : 1732 I steel & arranged by the Contractor, Anchorage devices, ducts or meatal seath shall be
dEﬂmﬂdlnhah'nluﬁadinﬂﬂﬂ.amuthqhmm-ﬂﬂsmmnndshaﬂnmhammumd taby.

16 The dem rate for high tensile sieal cover the cos! of all malenals, abouwr, foois and paint
required for fixing, placing, tensioning, ancharing, and groufing the high iensile steal in the
prestressed cement concrete as shown on- the drawings. The cost of anchoring devices and ducts
or matal sheath shall alsa ba includad in this rale.

Item-3% Cament polnting in Cament Mortar.

1. For a surisce which is lo be subsequently poinfed, the joints shall be sguarely raked oul
I a depth of 15 mm. while the morar i3 @l green. The raked joinds shall be wall brushed o remove
dust and loose paricles and tha surface shall ba thoroughly washed with water, cleaned and wetted.

2 Cament and sand shall be mixod in proponions as specified in the lem. Cament and sand
ghall be proporticned by wvolume after making due sllowance for bulking, The required quantity of
walar shall then be added: and the mortar mixed o produce workable consistency,

3, The mixing shall ba dong intimately by hand-mixing, on a clean wastartight platform.
Cement and sand shall ba first mixed dry in the required proporion to obtain &8 uniform oalour &nd
then the mortar shall be mixed lor at least two minutes: after additicn of water. In case of cemant
mortar, that has sliffensd because of svaporation of waler he samsa shall be re-temepered by adding
waler 85 frequently as nesded Io resiore 10 reguisite consistency bul this retempering shall be
permitied only within thirty minutes from the tima of addition of water al the time of indtial mixing,

4. For pointing, the morar shall be filled and pressed into the raked out joints belora glving
the required finishad- The pointing shall then be proper type given on the drawings. | fype of pointing
is not mentioned on the drawing the same shall ba ruled pointing. Fo' ruled pointing after the monas
has been filed and pressed Into the joints and finished off level with the edges, it shall while stil
green be ruled glong the cenire with o half round tool of such width as may be specified by The
Engineer-incharge. The superfluous mortar shafl then be cul off from the edgews of the lines and
{he surface of the masonry shall atso be cleaned off all moriar,

5. Curing shall be stared as soon as the mortar used for finishing has hardened sufficlanily
not be damaged when watered. It shill be kept wet for a period of at keast 7 days. During this period
il shall ba sullably protected from all damages.

B Stage scaftolding shall be approved for the work. This shall be independent of the
Siructure,
7. Thie work of painting shall be measured in square matres of tha surface freatou.
8. The rale lor pointing shall include erecting and removal of scatfolding all labour, materals
and equipment incidental o compdete the pointing, racing out joints, cleaning, wetling filing with maoter,
trowelling, pointing and watering .



ltem-40 Provide in and placing precast ALC.C. footpath siab in controlled concrets,

1.mmmmmmmmhhmﬂﬂam.mm
ﬂabukullmpmmmmmmmaﬁwhm.mmmmmmm
miﬂw:mﬂﬂﬂﬂapﬂﬁmﬂmﬁ%mﬁhhﬂﬁﬂm%ﬁﬂﬂﬁﬁﬂuuﬂywm
as approved by the Engineer-in-charge. The thickness of chequered fles ba 25 m.: Thee R.C.C. slabs and
chequered tikes shall be laid in C.M. 1:5 as directed by the Engineer-incharge, Specification of maortar as given
ini thee. Item ol cement painting shall apply.

2 The measurements for payment shall be on Sq. M. basis.

a mmm:mammm@mﬂmﬁmﬂm.mwmmnr
Whmmmm,m.m.mmmmm&c.c.mmmmdmmin
position
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required operations including full compensation for all components listed in Clause 401.7 (i)
to (v).

404 WATER BOUND MACADAM SUB-BASE/BASE

404.1 Scope

This wark shall consist of clean crushed aggregates mechanically interlocked by rolling and
bonding together with screening, binding malerial where necessary and water laid on a
properly prepared subgrade/sub-base/base or existing pavement, as the case may be and
finished In accordance with the requirements of these Specifications and in close conformity
with the lines, grades, cross-sections and thickness as per approved plans or as directed by

the Engineer.

404.2 Materials

404.2.1 Coarse Aggregates

Coarse aggregates shall be either crushed or broken stone, crushed slag, overburnt (Jhama)
brick aggregates or any other naturally occurring aggregates such as kankar and laterite
of suitable quality. Materials other than crushed or broken stone and crushed slag shall be
used in sub-base courses only. If crushed gravel /shingle is used, not less than 80 percent
by welght 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 400-8. The type and size range of the aggregate shall be specified in the Contract or
shall be as specified by the Engineer. If the water absorption value of the coarse aggregate
is greater than 2 percent, the soundness test shall be carried out on the material defivered to
site as per 15:2386 (Part 5).

Table 400-8 : Physical Requirements of Coarse Aggregates for Water Bound
Macadam for Sub-base/Base Courses

H B B B o EE G N S Sn SN e R MR S R R me P AR G N S e e

S.No. Test Test Mathod Requirements
1}**  |Los Angeles Abrasion value IS: 2386(Part 4) 40 percant (Max)
or
Aggregate Impact valua IS: 2386 (Part-4) or 30 percent (Max)
I1S:5640"
Z) Combined Flakiness and Elongation|  15:2386 (Part-1) 35 percent (Max)
Indices (Total) **

Aggregates which gel softened in presence of water shall be tested for Impact value
under wet conditions in accordance with 15:53640.
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The requirement of Nakiness index and alongation index shall be enforced only in the
case of crushed broken stone and crushed slag.

o In case water bound macadam Is used for sub-base, the requirements in respect of Log
Angeles Value and Aggragate Impact Value shall be relaxed o 50 percent and 40 parcen
maximum respectively.

404.22 Crushed or Broken Stone

The crushed or broken stone shall ba hard, durable and free from excess flat, elongated, soft
and disintegrated particles, dirt and other deleterious material,

404.2.3 Crushed Slag

Crushed slag shall be made from air-cooled blast furnace slag. It shall be of angular shaps,
reasonably uniform in quality and dansity and generally free from thin, elongated and soft
pieces, dirt or other deleterious materials. The weight of crushed slag shall not ba less than
11.2 kN per m* and the percentage of glossy material shall not be more than 20. It should also
comply with the following requirements:

i} Chemical stability : To comply with requirements of appendix
of BS:1047
f)  Sulphur content - Maximum 2 percent
i) Water absorption - Maximum 10 percent
404.2.4 Overburnt (Jhama) Brick Aggregates

Jhama brick aggregates shall be made from overburnt bricks or brick bats and ba free from
dust and other objectionable and deleterious materials. This shall be used only for road
stretch when traffic is low,

404.2.5 Grading Requirement of Coarse Aggregates

The coarse aggregates shall conform o one of the Gradings given in Table 400-9 as

404.2.6 Screenings

Screenings to fill voids in the coarse aggregate shall generally consist of the same material
as the coarse aggregate. However, where permitted, predominantly non-plastic material such
as moorum or gravel (other than rounded river borne material) may be used for this purpose
provided liquid limit and plasticity index of such material are below 20 and § respectively and
fraction passing 75 micron sieve does not excesed 10 percent.

122




BE OB NN NN S m mm S . SE TV SR BD ES. SW. G Gm . A S e JEE IE M A

|

gub-Bases, Bases (Non-Bituminous) and Shoulders Section 400

Table 400-9 : Grading Requirements of Coarse Aggregates

Grading Size Range IS Sieve Designation | Percent by weight
No. Passing
[ 4) [63mmto45mm 75 mm 100
63 mm 80 =100
53 mm 25-75
45 mm 0-15
22 4 mm 0-5
2) 53 mm to 22.4 mm 63 mm 100
53 mm 85 - 100
45 mm 65 - 980
22.4 mm 0-10
11.2 mm 0-5

Note : The compacted thickness for a layer shall be 75 mm.

Screenings shall conform to the grading set forth in Table 400-10. The quantity of screenings
required for various grades of stone aggregates are given in Table 400-11. The Table also
gives the quantities of materials (loose) required for 10 m* for sub-base/base compacted
thickness of 75 mm.

The use of screenings shall be omitted in the case of soft aggregates such as brick metal,
kankar, laterites, etc. as they are likely to get crushed to a certain extent under rollers.

404.2.7 Binding Material

Binding material to be used for water bound macadam as a filler material meant for preventing
ravelling shall comprise of a suitable material approved by the Engineer having a Plasticity
Index (P1) value of less than 6 as determined in accordance with 15:2720 (Part-5).

The quantity of binding material where it is to be used, will depend on the type of screenings.
Generally, ihe quantity required for 75 mm compacted thickness of water bound macadam
will be 0.06-0.09 m? per 10 m2.
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Table 400-10 : Grading For Screenings

Grading Size of Screenings IS Sieve Percent by Welghr
Classification Designation Passing the Sieve
A 13.2 mm 13.2 mm 100 |
11.2 mm 95 - 100
5.6 mm 16-35
180 micron 0-=10
B 11.2 mm 11.2 mm 100
9.5 mm 80-100 |
5.6 mm 50 - 70
180 micron 5-25

Table 400-11 : Approximate Quantities of Coarse
Required for 75 mm Compacted Thickness of

Aggregates and Screenings
Water Bound Macadam (WBM)

5 Course for 10 m* Area
Screenings
Slone Screening Crushable Type Such
as Moorum or Gravel
Classification Size | Compacted | Loose Grading For WBM Grading Loose
Range | Vhicknass | O | camumication | Subbasel | Classification Qty.
& Size Base Course & Skze
(Loose
Quantity)
Grading 1 B3 mm 75 mm 091t | Type A13.2 mm| 0.12100.15 Motuniform | 02210
o 45 1.07 m* 0.24 m*
mim m*
-0 - ~dio- <do- |Typa B 1.2 mm| 02010022 -do- ~dg-
m?
Grading 2 53 mm 75 mim == == 0181029 ~tg= ==
to 224 m*
mm
The above mentioned quantities should be taken as a guide only, for estimation of quantities
for construction ete.

Application of binding materials ma

crushable type such as moorum or gravel.
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Section 2500 River Training and Prolection Waork

boats) and labour for loading, unloading and laying within the time frame for construction gf
guide bund, Adequate reserve of stones should be maintained for major works as decided
the Engineer. Reserve stones shall be stacked away from the main channel of the rlvar,

2502.6 Where the alignment of guide bund or the approach embankment Crossag
branch channel of the river, the branch channel shall be either diverted to the main channe] gf
the river with the help of spurs, elc. or closed by a properly designed closing dyke or closyre
bund, before taking up construction of guide bund.

2503 APRON

2503.1 General

This work shall consist of laying boulders directly or in wire crates on the bed of rivers for
protection against scour.

The stones used in apron shall be sound, hard, durable and fairly regular in shape. Stones
subject to marked deterioration by water or weather shall not be used.

Quarry stones having angular shapes shall be preferred to round boulders.

Where the stones of required size are nol economically available, cement concrete blocks
in minimum M15 grade conforming to Section 1700 of these Spacifications or stonas in wire
crates shall be usad.

2503.2 Boulder Apron
The size of stone shall conform to Clause 5.3.7.2 of IRC: 89

The size of stone shall be as large as possible and no stone shall weigh less than 40 kg. The
specific gravity of stones shall be as high as possible and nol less than 2.4,

To ensure regular and orderly disposition of the full intended quantity of stone in the apron,
lemplate cross walls in dry masonry shall be built about 8 metre thick and 1o the full height of
the specified thickness of the apron, at intervals of 30 melres all along the length and width
of the apron. Within these walls, the stone shall be hand packed.

The surface on which the apron is lo be laid shall be levelled and prepared for the length and
width, as shown on the drawings. in case the surface is below the low water level, the ground
lavel may be raised upto low water level by dumping earth and the apron laid thereon. In such
cases, the quantity of stone required in apron shall be re-worked by taking the toe of pitching
al higher lavel.

2503.3 Wire Crates and Mattresses for Apron

Wire Crates and Matiresses shall be any of two types mechanically woven and hand
WOVER,

704
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River Training and Protaction Work Section 2500

2503.3.1 Mechanically Woven Crates {Gabions and Mattresses)

2503.3.1.1 Description

Mechanically woven wire crates shall be made of hot dipped galvanized mild steel wire of
diameter not less than 2.2 mm having minimum tensile strength 350 MPa conforming to
IS:280. The galvanisation shall be heavy coating for soft condition conforming to 1S:4826.
For corrosive environment, an additional PVC coating of 0.5 mm thickness shall be provided
over the galvanisation, or zinc alloy coating as per EN 10244-2 shall be provided in place
of galvanisation. The mesh of the crate shall be of type 10 x 12, B x 10, and 6 x 8 as per
EN 10223. Mesh shall be given double twist at each intersection and shall be mechanically
selvedged all along the edges of the boxes. Wire crates standard sizes shall be as per
ASTM ASB75. The wire crates shall be divided into compartments by diaphragms placed at
1 m centre to centre.

2503.3.1.2 Mesh and Box Characteristics

Mesh types and shapes shall be as given in Table 2500-1. The mesh and box characteristics
of gabions and mattresses shall be as per Tables 2500-2 and 2500- 3 respactively,

Table 2500-1 : Mesh Types and Sizes

Mesh Type ‘D’ Nominal Size, mm Tolerances
10x12 100 + 16% lo— 4%
8x10 B0

Ex8 80

Table 2500-2 : Mesh & Box Characteristics for Gabions

Mesh Type 10x12 Bx10
T, mm 100 B0
Wire Type Unly Zinc Coated | Zinc + PVC Coated Cnly Zine Coated | Zinc + PVC Coated
Mesh Wire Dia, mm 2,70 300 2,700, 70" 270 3.00 2 T30
Edge/Salvedge wire 3.40 3.80 34004 a0 3.40 390 3. 40/4.40*
Dia, mm
Lacing wire dis, mm 220 220 2.20va 20" 2.20 2.20 2200320
PVC coaling thickness, M. A Mominal — 0.50 M. A Mominal = 0560
mm Mindmum — 0.38 Minémum — 0,38
Typical Stzes Length 4:-:1:1ranus,axuuzmcs.h1:1nn:-, 15x1x1/0Nn,
X Width x Height (m)/ 2x1x05/1No, 3x1205/2 Mos, 4x 1 %0573 Nos,
Number of disphragms 2x1%03/1No, 3x1x03/2Nos, 4x1%x03/3 Nos
Tolerances in Size of| Length & Width.., +/- 5%: Height = 0.3m... +/- 5% and Helghi ==0,3m... +/- 10%
| Gabion Boxes

® Internal Dlameter/External diameter of PVC Coalad Wire

Only standard sizes of Gabion boxes are indicated in the 1able above. Special sizes can
als0 be ordered as agreed between the purchaser and manufacturer.
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Tahle 2500-3 : Mesh & Box Characteristics for Revel Mattresses
Mesh Type Bx8
'O, mm 80 =
Wire Type by Zing Coaled Zinc + PVC Cosipd
Mesh Wire Dia. mm 2.20 2.20/3.20°
Edge/Selvedge wire Dia, mm 270 2.7003.70°
Lacing wire dia, mm 2.20 2.20i3.20° '
PAIC eoating thickness, mm N.A Nominal - 0,50 |
Minimum - 0,38 .
Typical Sizas ax2x0.1713Nos, 3x2%017 |2Nos, 2x2x0.17 (1N | )
Langth ¥ Width x Haight (m){Number of Ax2x023/3N0s, 3x2x023/2Nas, 22023/ 1N 1
diaphragms 4x2x0,30/3Nos, 3x2x030/2Nas, 2x2%x030/1Na ,
Tokerances in Size of Revel Maliresses Length & Width .., +/- 5%: Height <= 0.3m .., +- 10% f
* Internal Diamater/External diameter of PVC coated wire
2503.3.1.3 Dimensions and Tolerances ;I
The diameter of galvanized steel wire shall conform to the values as per Table 2500-2 for '
Gabions and Table 2500-3 for Revel mattressas. The diameter of the wires shall aiso conform
to the tolerance limits plus and minus the values as shown in Table 2500-4.
E
Table 2500-4 : Permitted Tolerances on Galvanized Steel Wire Diameters
Nominal Diameter of Permitted Tolerances (+/-) on
Galvanized Wire, mm Wire Diameters, mm
2.00 0.05 :
2 20 0.06 '
2.40 0.06 ==
2.70 0.07 Y
3.00 0.08 =r |
3.40 0.09 L .
3.90 0.10 ;
Note : E
1) The minimum and nominal thickness of PVC coating uniformiy applied in a quaily il
workmanlike manner shall be a5 shown in Tables 2500-2 and 2500-3. H



River Training and Protection Work Section 2500

2) Gabions shall be manufactured with & 10 x 12 or 8 x 10 mesh type (Fig. 2500-1) having
a nominal mesh opening size as per Table 2500-2, Dimensions are measured at right
angles to the center axis of the opening and paralle! 1o the twist along the same axis.

3) Revet maltresses shall be manufactured with 2 6 x 8 mesh type (Fig. 2500-1) having a
nominal mesh opening size as per Table 2500-2. Dimensions ara mesasured at right angles
1o the center axis of the opening and paralle! to the twist along the same axis.

4) The width and length of the gabions and revet matiresses as manufactured shall not differ
maore than +/- 5% from the ordered size prior to filling. Typical gabion and revet mattress
sizes are shown in Tables 2500-2 and 2500-3 respectively.

&) The height of the gabions and revet matiresses as manufactured shall not differ more
than +/- 10% if the height i5 less than or equal to 0.3 m and shall not differ more than
+/- 5% I the height is more than 0.3 m from tha ordered size prior o filling.

6) Mesh Opening Tolerances — Tolerances on the hexagonal, double-twisted wire mesh
opening shall not exceed +16% to —4% on the nominal dimension D values mentionad
in Table 2500-1.

Flg. 2500-1 : Mesh Type & Nominal Size ‘D’

2503.3.1.4 Terminology, mechanical properties, physical properties, number of tests and
test methods related to mechanically woven wire crates shall be as per Appendix-2500/1.

2503.3.2 Hand Woven Wire Crates

Wire crates shall be made from hot dipped galvanized mild steel wire of diameter not less
than 4 mm in annealed condition having tensile strength of 300 MPa-450 MPa conforming to
IS:280. The galvanizing shall be haavy coating for soft condition conforming to 15:4826.

The mesh size of the crate shall not be more than 150 mm.

ro7
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Wire crates for shallow or accessible situations shall be 3 m x 1.5 m x 1.25 m in size. Wher,
these have o be deposited and there is a possibility of overtuming, the crate shall be divideg
into 1.5 m compariments by crass netting.

For deep or inaccessible situations, wire crales can be made saller subject 1o the approyg)
of the Engineer.

Wire crates built in-situ, shall not be larger than 7.5 m x 3 m x 0.6 m, nor smallar (hap
2mx 1mx 0.3 m, Sides of large crates shall be sacurely stayed at intervals of nol more than
1.50 m 1o prevent bulging.

The netting shall be made by fixing a row of spikes on a beam al a spacing equal to the
mesh. The beam must be a little longer than the width of netting required. The wire is to be
cut to lengths about three times the length of the net required. Each piece shall ba bent at the
middle arcund one of the spikes and the weaving commenced from the corner.

A double twist shall be given at each intersection. The twisting shall be carefully done by
means of a strong iron bar, five and haif turms being given to the bar at each splice.

The bottom and two ends of the crate or matitress shall be made at one time. The other two
sides shall be made separately and shall be secured to the bottom and the ends by twisting
adjacent wires together. The top shall be made separately and shall be fixed in the sama
manner as the sides afier the crales or mattress have been filled.

2503.3.3 Laying of Wire Crates

Wherever possible, crates shall be placed in position before filling with boulders. Undulations
in the bed shall be levelled prior to placement of wire crate units. The crates shall be filled by
carefully hand-packing the boulders as tightly as possible and not by merely throwing in the
stones or bouldars,

Where the crates are to be laid on the sides and bed of the stream in underwater conditions,
they shall be prefilled on dry area, lifted by cranes using suilable size frames with lifting slings
at every 0.5 m to 1 m maximum spacing and placed at designated locations. Sacrificial stee!
rods of diameter 20 mm to 25 mm may also be used, in place of frame, by tying them to the
edges and lifting directly with closely spaced slings. Once placed, divers shall lace the crales
together at all contact surfaces. For sides of the banks a tilting platform, pantoon or barge
can be used where matiresses are filled with stones on the level platform, resting al one end
on the bank and has the other edge hinged to the pantoon/barge. One end of the filled wire
crate is anchored to the dry edge of the slope and then the pantoonibarge is moved away

roa




River Training and Protection Work Section 2500

from the bank, thus lowering and sliding out the tilted platform under the crate, gradually
placing the crate on the slopes while the tilted platform rotates around its hinges.

2504 PITCHING/REVETMENT ON SLOPES

2504.1 Description

The work shall consist of covering the river side slopes of guide bunds, training works and
road embankments with stone, boulders, cement concrete blocks or stones in wire crates
over a layer of granular material which will act as a filter. The rear slopes, not subjected o
direct attack of the river, may be protected by 300 mm - 600 mm thick cover of clayey or silty
earth and turfing.

2504.2 Pitching and Filter Medium

2504.2.1 Fitching

The pitching shall be provided with stones of thickness and shape as indicated on the
drawings.

The stones shall be obtained from quarries and shall be sound, hard, durable and fairly
regular in shape. Round boulders shall not be allowed. Stones showing marked deterioration
by water or wealher shall not be accepted.

The size and weight of stone shall conform to Clause 5.3.5.1 of IRC: 89. No stone, shall
weigh less than 40 kg. The size of spalls shall be a minimum of 25 mm and shall be suitable
to fill the voids in the pitching.

Where the stones of required size are not economically available, cement concrete blocks in
minimum M15 grade concrete conforming to Section 1700 of these Specifications or stones
in wire crates, shall be used.

Geosynthetics, if used in pitching, shall conform to Section 700 of these Specifications.

2504.2.2 Filter Medium

The material for the filter shall consist of coarse sand, gravel or stone. One or more layers
of graded materials, to act as a filter medium, shall be provided underneath the pitching, to
prevent loss of the embankment material and bulld up of uplift head on the pitching.

709
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SECTION - 6
FORM OF BID

DA (PIR&B DN. Morbi E.E (FIR&E DN. Morhi



FORM OF BID

Description of the Works:

BID
Ta i

Address

1. We offer to execute the Works described above and remedy any defects therein in
conformity with the conditions of Contract, specification, drawings, Bill of Quantities
and Addenda for the sum (s) of

[...._ e . - ]

2. We undertake, if our Bid is accepted, to commence the Works as soon as is reasonably
possible after the receipt of the Engineer's notice to commence, and to complete the
whole of the Works in the Contact within the time stated in the document.

3. We agree to abide by this Bid for the period of 120 Days from the date fixed for
receiving the same, and it shall remain binding upon it and may be accepted at any
time before the expiration of that period.

4. Unless and until a formal Agreement is prepared and executed this Bid, together with
your written acceptance thereof, shall constitute a binding contract betweenus.

5. We understand that you are not bound to accept the lowest or any tender you may
receive.

Dated this day of 20

Signature - in the capacity of —----—---—esaeee-

=«+===- duly authorized to sign bids for and on behalf of -

m——emmrrrrErmLaa

(in block capitals or typed)

DA, (P)R&B DN, Marhi EE (PIR&B DN. Morbi



Address

Witness

Address

Occupation

D.A. (PJR&B DN. Morbi E.E (P)R&B DN. Morhi



SECTION - 7
BILL OF QUANTITIES

DA (PJR&R DN. Morbi E.E (P)R&B DN. Morbi



BILL OF QUANTITIES

Preamble

=

. The bill of Quantities shall be read in conjunction with the Instructions to Bidder,
Conditions of Contract, Technical Specifications and Drawings.

L

The quantities given in the Bill of Quantities are estimated and provisional, and are
given to provide a common basis for bidding. The basis of payment will be the
actual quantities of work ordered and carried out, as measured by the Contractor
and verified by the Engineer and valued at the rates and prices tendered in the
priced Bill of Quantities, where applicable, and otherwise at such rates and prices
as the Engineer may fix within the terms of the Contract.

3. The rates and prices tendered in the priced Bill of Quantities shall, except in so
far as it is otherwise provided under the Contract, include all constructionalplant,
layout, supervision, materials, erection, maintenance, Insurance, profit, taxes and
duties, together with all general risks, liabilities and obligations set out or implied
in the Contract.

4. The rates and prices shall be quoted entirely in Indian Currency.

5. Arate or prices shall be entered against each item in the Bill Quantities, whether
quantities are stated or not. The cost of ltems against which Contractor has failed
to enter a rate or price shall be deemed to be covered by other rates and prices
entered in the Bill of Quantities (in case of ltem rate contract).

6. The whole cost of complying with the provisions of the Contract shall be included
in the items provided in the priced Bill of Quantities, and where no Items are
provided the cost shall be deemed to be distributed among the rates and prices
entered for the related items of Work

7. General direction and descriptions of work and materials are not necessarily
repeated or summarized in the Bill of Quantities. References to the relevant
sections of the contract documentation shall be made before entering rates or
prices against each item in the Bill of Quantities.

8. The method of completed work of payment shall be in accordance with the
specification for Road and Bridge works. For building works specifications for
building are to be followed.

9. Errors will be corrected by the Employer for any arithmetic errors pursuant to
Clause 29 of the Instructions to Bidder.

10. Rock is defined as all materials which, in the opinion of the Engineer, required
blasting, or the use of metal wedges and sledgehammers, or the use of compressed
air drilling for its removal, and which cannot be extracted by ripping with a tractor
of at least 150 kw with a single rear mounted heavy duty ripper.

D.A. (P)R&B DN. Marbi E.E (P)R&B DN. Morbi



BILL OF QUANTITIES
(A) Percentage Rate Tender (Up to INR 50 Cr. )

Item | Description of Item (with briefl | Quantity | Unit Rate In | Amount
No specification and reference to figures
book of specifications)
As Per Atitnched sheet
1/We am/are willing to carry out the workat... ............. % above/below percent[Should

be written in figures and words) of the estimated rate mentioned above. Amount of my Jour
tender works out as under,

Estimated amount put to tender
Deduct.........% below

Net

In words

Estimated amount put to tender
Add........% Above
Net

In words

1 The Contractor shall exhibit a board with detailed specification and details of work as
directed by the Engineer-In-Charge for which no extra payment shall be made.
2 The labour cess will be deducted as per prevailing rules L.e. 1% of the work done.

(%]

GST and Income tax TDS will be deducted at a source while making payments of bills

4 Inall R.CC Items in Rate Analysis Standard Cement Consumption has been taken as per
Govt. G.R: PRC-10/2017 Cement Consumption/16/C Date:11/05/2017 as stated in
5.0.R. therefore in R.C.C. items where there is a change as per actual mix design the cost
of difference of cement consumption have been deducted from the rate of original item
at the rate of input rate mentioned in all the tender.

DA (P)REE DN. Marbi

EE (P)R&B DN, Marhi



CONSTRUCTION OF CROSS DRAINAGE STRUCTURES ON VARIOUS ROADS IN MORBI DISTRICT - PACKAGE -2

SCHEDULE -8B
S CLUANTITY STATEMENT =
g, | Quantities ' ] Total Amount
estimoted tem of Work Estimated rate | Unit |sccording to estimated
out or bess quantities
i ] 1 i [ T |
i B81.2  ‘Demolition incliding stacking of serviceable materials and 106235 |Cum 723,721
|disposal of unserviceabls materials with all lead and iift. (i} RC.C.

& | 33942 Providing and casting In. ﬂtumnﬁﬂhdmmmm-lﬁhrl 530431 Cum  1B,004,043.51

[work |
5215.9 {Excavation for foundation in sand, gravel, clay soft soils and 51111 Cisem 2,665,909.50
murrim ete. including sharing, strutting dewstering as M-nuw-;' | .
|@ndl disposing of the excavated stuff as dirsctad.
1A Depth upta 3.0 M. and lead upto 100m for 10 Cum | -l
TERT  'Mroviding and laying plain cement concrete In levelling  course ITE4.33 Cum | 1,968,910.80
complete &s per drawings and technical specifications as pul
sections 1500, 1700 and 2100 of MORTH, {M-15}

| i [

369.6 Prnuddll'll and hm ph[n CEmEnt concrete grade M-15 PCC Toe| 377118 Cum | 1,394,189.79
‘wall for tos protection Le. to prevent the siope pitching fram T |
Sliding dewn, with graded machine mixed stone aggregate from 6 |
\mm to 40 mim including tamping, vibrating, leveling and curing| |
WH‘HﬂEEH with all formwork, dewatering wherever required
h‘.tludln. &l materials, labours, plants, machineries & oy, all | |
leads and lifts, etc. complete as per specification, | |

309.6 Providing and fixing in position (Thermo mechanically Trested| 7747135 | MT 3,981,484.13
biars) TMT Fe5500 CRS conforming to IS 1746 reinforcing bars of |
varous diameters for Box structure , retaining wall, ete. a5 per | |
|detailed designs and drawings and schedule including cutting |
[bending, hooking the bars, binding with mmt;ﬁlwirﬁwim
cost of afl labour, materials, tools, plants, equipments, ﬂmrﬂm
urmummllilmsmmmmlﬂmﬂeuuw
'specification and as directed by Engineer
The rate includes for supply, loading, unloading, transporting to, [
.m,mmn;hnﬁq_lnnlﬁnﬂthnhitmtﬁIMi |
pn:lﬁnn with cantractor’s own binding wire, welding, forming the! |
‘cage and lowering it in position in pile bore etc. Welding and)|
'supporting in position to ensure fines and levels dirbng ‘

[toncreting, malntaining proper cover/ spacing, all leads & l'lfﬂ-.
jete. including contractor's own equipment, |zbaus, iup:r'd.w.r
ftaxes, machineries, ete complete as per drawings and|
specification. |

‘RL.C bax structure, as per drawings, Stem of Retaining wall etc |
jusing & mm to 20 mm machine crushed well graded stone! |
{aggregate, sand of approved quality, OPC 53 grade cement with! I
contractor's own concrete mix design et complete as per, |
specification. | |

[The rate is inclusive of ali miaterials, induding necestary misng In.

fully automatic batch mix plant, transpart, curing, vibrating |
placing In position, scaflolding, staging, mormal shottering, |
formworks, deshuttering carefully, making good the damages, | [ |
fixing embedment, Inserts, pockets, wherever Necessary, with all |

lead and lift with contracter's labour, tools & plants, machineries, | |
Iureqmud with including cost of fair finish form work. [

—— et — .

9009  Providing and laying - Filter Madia 600mm thick directed at Hul 113339  [Sgm!  1,111,168.30
|back of abutments, returns snd wing walls as per detalled’

Ispecifications.




ftom of Waork

Unilt

3

—

10

11 |

12

13 |

14 |

15

16 |

17

18

19 = |

21 |

918.0

|Prowiding & laying weep hole in Aburtments, and returns by using
AL phpe of 100mm including laying in proper grade and jointing
the completed as per detalled specification.

i19.08

2183.6

ety

{Back filling behind Abutment, wing wall and return wall with 50842
iudnrtedl granular material of approved guality incluiding all the
imaterials, compacting, labowr, eguipment cherges, et all
compbete as per drawing and Technical Specification Section 300
liPercentage of fine content maximum 15%, Backfill soll phi 30°,

‘Density 20 kh/m3, Field compaction 95 £ 1% modified proctor

b6

___ with quarry-spalls.
70,1

_For Rigld Apron,

B9

with guarry-ipalls
/i

For Flexible Agron,

Providing and laying rubble for #ppron (each stone weighting not,  1083.81
iess than 40Kg.) including and packing end filing in tha interestices

Providing and laying plain cement concrete grade M-20 curtain
waall with minimuim depth below floor level of 2m on upstream
and 15m on downstream side as per clause 20123 of
[IRC-5P:13:2004 and section 25071 of MORTH specification,

'Prawiding and laying rubble for sppron (each stane welghting not.
less than A0Kg, ] including and packing and filing in the interestices.

Mo, |

i.lﬂl.ll‘." 75

 ase1s3

i0ei8l

194.1
[

__ |specification.
582

[specifications.

q8.4 Providing and casting in situ controlled coment conerets M-25 for
Plnpﬂwﬂ. nm-dnvm;l_ﬂuhn‘fhrmutwﬂlnr_mwti.
imm ta 20 mm machine crushed well graded stone AERrEgatE, |
and of approved quslity, 0PC 53 grade cement with contractar's!
MWMMHdullnﬂt.mmﬂlﬂlsp!rmm

278

Frwlmmd casting in sity controlled cement conerate M-30 far

Providing and laying Pitching on slopes laid over prepared Ribar!
media Including bowider apron lsid dry in front of toe af
|embankment complete a5  per drawing and  Technical

a5 per drawing and

lhmﬁln: and laying Filter material underneath pitching in slopes| 30984

Indmm  thick complete Tlﬂu'rh‘.li

113659

530431

553610

|average 75 mm thick wearing coot lnid as directed dlnd-.ﬂn.:l

[tamping. vibrating. finishing, curing and filingin joints with'

_bitumen complete
0.4

Jun:lu
§0.2

5826.0 'Eh'liwurh for embankment inchuding hrﬂlﬂu clods, dr!mn;

|Dismantafing of Bituminous Layer
5._“*1 nﬂunuﬂﬂg of Granular Layer

El-a-arln.l snd grubbing road land Il'u:ll.nﬂt; upmuﬁ" rui 28434.97
Wmmwammmupmm
mm removal of stumps of trees cut earier and disposal of;
junserviceable materials (C] By mechanical mesns in lrﬂ:lfHHl

IH.IT

fwith all lead and |ift and Including watering roliing and| I

consolidation of subgrade in layers at O.M.C to reguired dry

(density including filling the depression which oocur during the.
|process using power roller T to 10T.(E) Fram Barfow area within]

_ 3OKMiead,

1222.0 Construction of sub-grade and earthen shoulders using quarry, 28878 l

_spalr with all lead and Iift and including watering and rolling and

consolidation of sub grade in layers at OMC to required dryl

‘density Including filling the depressions which occur during Ihr

process using power roller 3T 1o 10 T

Sqm
I

e M

Cum |

“|

|eum
 leum

cum |
[

6012726

66,170.37

185,194.83
© 1,380,582.06

354,117.19




.

£3

4

26

37 |

Cuaniities

estimated
out or less

e

item of Wark

Estimated rate | Unit

Total Amount
according to estimated

a

4 ]

155.3

E [
=

1900

_ |Imemal daimeters (v} S00mmdia. !
iExcavation for foundation in hard murrum and boulders and w-r.r

2520.9

‘Construction of granular Sub base wath Coarse Graded Material
(Grada 1) (Table:- 400- 2} of 200 mm by previding coarse graded
material Metal Crshed using size 53mm ta 26.5 mm@ 27.5%,
{265 mm 80 9.5 mm @ 22.5%, 5.5mm o 4. 75mm @12.50% and!
A.75mm below @ 3I7.5% spreading in uniform lavers with
jincluding and mixing the material obtained from cutting BT road
by milling machine using mmmd:fmmﬂumi
'miming by mix in place method with rotavetor at OMEC and|
campacting with vibratory roller to achieve the desired dansity
complete as per Clause 401.2 Tabls 400.1 grade-v,

111111 cum

2815  Providing, laying, spreading and compacting stone aggregates uli

{specific sires to water bound macadam specification inchsding
iipreading I uniforms thickness, hand packing, roiling with
hvibratory roller B-10 tonnes in stages 1o proper. grade and
camber, applying and brooming requisite type of screening/|
binding Matevials to fill up the interstices of cosrse aggregate,
jwatering snd compacting to the required density.-Grading 1,
Using Screening Crushabie type such as Moorum or Gravel

172,578.18

[Cement Concrete Pavement (Construction of un-reinforced,
dowel jointed, plain cament concrete pavernent over a prepared
tub base with 43 grade cement @ 400 kg per cum, coarse and
fine aggregste conforming to 15 363, maximum size of cosrss
|nmm not exceeding 25 mm, transported to site, spread,
|mmpm:pd and finished in & continuous operation Iru:ludlrrI:
provision of contraction, expansion, construction and longitudinal
Ieints, joint filler, separation membrane, sealant primer, jnlnt!
sealany, debonding strip, dowel bar, the rod, admixtures i3
|approved, curing compound, finishing to lines and grades as per|
Im“i

sheet / 4 mm ACP (Aluminum composite Paned); sire 9030 cms.|
rectangular a3 per design of RC-67-2012, Pre trested with,
iphospheting process & acid ewhing: costed with ona coat HI
jepoxy primer and two coats of best gquality epowy palntl
jreflectorved with Micro Prismatic Grade retro refiactiveshaeting
of Type-11 as per ASTM D-4956 and latest M.0.5.T Specifications;
L8mtr long stand post of 75 « 75 x Gmm / G5NB Circular M5 Pipe
@5 required and frame fabricated from sultable size iron angle of|
iﬂi % 35 x 3Imm; painted with bestquality epoxy coatings in hlm:hi
‘and white bends. The details of symbol foreach board shall be as!
per theinstruction of engineer in charge. The fixing ut site shall be|
in 1:2:4 CC blockof size 45 x 45 % 50 Cms. for sach leg.including
excavation, curing etccomplete under the supervision n'l'
‘engineer In charge. A warranty for 10 years for the Retrg
Ireflective sheeting from original manufacturer & a certified copy|
jof 3 year outdoor exposure test repart from third party test lab|
for the product offered shall be submitted by contractor. (A}
{Class-C Type-11 Retro Rellective sheating. |

Supplying and fising reinforced concrate heavy duty non-pressure
pipes with collsrs for culverts carrying heavy traffic as per IS 458-
1551 specifications including setting the pipes in C.M. vl
watering and laying [to level or siopes) of class NP3 of following

stiff or sticky, clays and othar simitar sirata including shoring -lndi
Immmlmdewlwhunmrylndﬁsmﬂngdlhi

3566.30 | Nos.

469,26 Rmit
£11.32  |Cum

659,159.40

1,541,067.35




I

| Wi

‘ iem af Work

Estimated rate

Unilt

1

29 |

a0

31

12

33

{Providing and laying plain cement concrete grade M-10 PCC
|protection wall, with graded machine mived stone aggregate
{from & mm to 40 mm including tamping, vibrating, leveling and|
mu:mmmﬂlmmmm
|rem1d including all materials, labours, plants, machineries &
tools, all lsads and lifts, etc. complabe a5 per spacification.

a14l1.22

Frmmﬂ.ﬁﬂu«uﬂmun mﬂmmlmum
ﬂm-n' and painting complete as directed by engineer In charge

1877.54

3419

Excavation in large boulders and soft rack by welding Including

{shaoring, strutting and dewatering a3 necessary and disposing of
thee encavated stuff as directed.

71655 |

5B.0

4.0

6.7

Providing and laying phain cemant concrete in levelling coursa/
complete as per drawings and technical specifications as per
Sections 1500, 1700 and 2100 of MORTH, (M-10)

IDl'umun sing board - Pmul:lh‘ & Firing sign boards made out of
‘2mm aluminium sheet, size 180 w60 ema. rectanghe as per the
|:tmlmdﬁa-mn.|m treated with phospheting process & acld
jatching. coated with one coat of spoxy priemt and two costs af
best quality epoxy paint reflectorisad with retro reffective
shesting as per latest M.OST. Specifications; Letters lnd'l
numerals should be as per IRC-30-1968,3.1m long (2nos) stand
post and frame fabricated from iron sngle of 35x35:3mm,
Silkci0xSmm painted with bast quality pewy coatings in blak and
white bends. The fixing at site shall be in 1:2:4 CC block of ske 45,
% 45x 60cms for each leg, Including excavation cusing etc.
complete under the supervidion of engineer |n -:hu-n!AJl'
Engineer Grade{VR) |

‘Granular sub base Grade 1 with black trap crushed stone well
{graded material (Table-400.1) by mix in place method
construction of granular sub base by providing black trap crushed|
stone well groded material, spreading In uniform layers with|
mator grader on prepared surface, mixing by mix In place methad,
[with rotavator at OMC and compacting with vibeatory roller tu.
.adim the desired density complete. (As per technical
spacification clause-401) for Gr-1 Material |
IPrundIn.;. laying, mﬂn.; and mmpuﬂiﬂ; Hone aggregates ol
specific sizes to water bound macadam specification including
spreading In wniform thickness. hand packing, rolling with!
vibratory roller 8-10 tonnes In stages to proper grade and|
.gmher apphying and brooming requisite type of nrﬁmwl
lbhdlnl Materigls to fill up the interstices of coarse aggregate,
wl‘r-lrir‘ and compacting to the required density.-Grading 2,

Lising Screening Crushable type such as Moorum or Graval

111604

143847

"Cum

27,195.68

t-ll-.lﬁl.ﬂ




estimated
out of less

Guantities '.

item of Work

Estimated rate | Unit

N

120

3 | 1a

37 |

124.5

[ 33 | 100.0

a1

2 26

43 | lada

44 | 17.B

"I"rwkljng parapat af ordinary cement concrete M-200 as pur'

Informatory Signs -Providing and fiding Work in Progress lqm'
{bosrds made out of Imm alumlnjmmmau:ﬁnm:|
[rectangle as per the design of IRC-67-1977 pre treated wttl'l.
[phospheting process & acid teching; coated with ore coat of
epoxyprimer. and two costs of best quolityepoxy paint;
rdhmmmmreﬂmhtﬂuuuuwmuﬂﬂ|
Specifications; 3.1m long stand postand frame fabricated rrml
jsuitable sizeiran angle of 35 x 35 « IMM7SKTSKEMM as required;
nmmdwlhhﬂqulhtvmwmmmm-uﬂwhm
ihﬂnlhﬂmwhmdﬂﬂdﬂiﬂiﬂwﬂmh
'u:lhnrdﬂnnhnmﬂtlnmucﬂmn*MHhm
Theﬂmu-nﬂuhjibrhulccmu:hnfmunnsﬂ:ml.'
hrmulmlqmmﬂmwmmmmmt
supervision of enginaer in charge.(A] Engineer Grade(VR)

3B56.90  |Mos, |

detailled drawings with necessary resinforcement inchuding,
shuttering, laying vibrating and finishing to line and level
'mmpme fiih Cast in sity,

105368  Rmt

(Construction of granular Sub base with Coarse Graded Material
[ﬁﬂdﬂ W) (Table:- 400- 2} of 100 mm by providing coarse graded
| material Metal Crushed using size 53mm to 26,5 mm@ 27 5'.|In..|
|26.5 mm to 9.5 mm @ 22.5%, 9.5mm to 4.75mm Eﬂ.’-ﬂ‘ll‘iﬂl
#.T5mm below & 37.5% spreading in uniform layers with
Jﬂﬂuilnl and mixing the materlal obiained from cutting BT road |
I:\rrnilrlni machine using motor grader on prepared surface.
|mhung by mix in place methad with rotavator at OMC and,
mmplmnlmmmwmlﬂhmmimddmﬂw
r.umpﬁeneum Clause 401.2 Tabis 400.1

1013.54 |l‘.‘|.ln|
|

I‘T-mrld-lnl and fi:rlnl post and pipe pipe ﬂllm as pu  detailed dr:uml
Including 3 coats of painting to steel works compleis.

itl'rn!{ssnn Prmid.ln.; temporary diversion suitable for tri!’ﬁt
dmmthe:um-uumnmdufﬂlcn I‘M‘I‘ut!wihl
levelling exlsting ground and censtructing sultable compacted’
jembankment, road surface with providing, hvw&mwmi
(oF 200 mm WHM in layers on carriage width with safety measures:
ke sign board, guard stone & maintain for motorable road
throughout construction period etc. and alse dismantie diversion
{after completion of wark et complete as per instruction n-fl
'l,'ﬂ'rnurlndurp |

Hnuﬂngmuﬁln:lmhcmtmnedcdumncnnumuﬁfw

(REC solid slab Including centering, scaffolding, curing and|
lhuhlng compbate

Providing and casting in situ controlled cement concrete M-25 forl

approach slab including formwork curing and finishing compeste

|

IProviding and casting in situ controlled cement concrate M35 El:lrl
herbyfkerb blocks including formwaork, curing and finishing
[complete —
Prnﬂu‘hu & r.lnlng-h sty ﬂﬂﬂnnrr cement concrets M-20 rnF:'
“and providing necessary pin headers including :hut'hu'hl.l
mﬂnmu,hvu vibrating. curing and finishing complate with v-|
(Graves [A] Helght from 0.0m to 5.0m |

Providing and laying in position Fe S50/550 O CRS TMT bar|
jreinforcament including cutting, bending, hooking . and tﬂl“l
complite as per detailed drawings Tor the following. (A) Solid Ehh
./ App slab | Wearing Coat

— ey S J

120411

248460

5256.06

523567

 aoagse

4251 .68

6T7EO1

192,355.33




item of Wark

Estimated rate

Total Amount
according to estimated:
quantities

i

¥

48

.49.

51

53

EHI

57

468.0

[Providing 20mm thick pre-moubded asphalt filler joints as per
eowings 0000 —
[Freviding PV.C 100mm diameter water sprouts including

__ Mecessary iran gratings as per drawings

TE9.62

N,

Nos.

10,005.06

= o

[Providing & fixing of of precast R.C.C rafing of M-30 Grade
{Concrete having 2 - tire {Row| of Hand Rail dimansions ats shown
fin detail drawing & Vertical Post such as ¢f¢ pacing between
(wvertical posts not o excesd 1,.625m inchuding mecessary TMT
steel, formwark, painting with weatherproof paint etc.

214726

| Rmt |

120,246.56

Earthwork for embankment inchuding breaking ciods, dressing
(with all lead and Mit (Excluding watering & consalidation). {Ejll
_ From boraw area withing 5.00 km lead

110.68

ﬂi‘lﬂ'lﬂ'lh.[i‘ll the existing structures inchuding r!;nn_uhg ln:[:
stacking the dismnetalled moterials as and where directad RCC
|work

33,492,650

113.0

975

761.0

85.7

&14.0

2135

Pre—— —— = 3 P |
\Demoiition and disposal of unserviceable material with il Iift and
lead {ii) Unreinforced Concrete |

623.01

70.400.13

|Remaving all types of Mume pipes and stacking within & lead of
(1000m including Earthwork and dismantling of masenry works:
ssper Technical Specification clause 203 [Rate Analysis) (B) Above!
800 to 00mm dia hume pipes !

40,853.48

|Providing and applying one coat epoxy phenalic primer of OFT 50
imi-m-rl and two coats of polyurethane {aliphatic) epoxy paint-75
(micrad DFT each or any other eguivalent epoxy coating system to-
‘all concrete surfaces exposed o atmosphere In Substructure &
‘Super Structure as directed by Engineer snd as periepdﬂclﬂnnl
A

|Providing and casting in situ controlled cement concrete M-25 for)
REC raft and cutoff walls including necessary vertical pin
headers incl. formwark, dbrating, ramiming and curing complete |
‘Ralling and watering of earthworks in layers with wibiratory rnlh:ri
|incliding filling in depressions which occur during the peocess as.
directed _ _'
Providing and casting in situ ordinary cement concrate M-15 mix
jand providing necessary pin  headers including  shuttering,

iscaﬁnl-dlnt. laying, vibrating. curing and finkshing complete
[withowt Y-Groves. (A} Height from 0.0m to 5,0m

‘Providing and fixing "W" type metal beam crash safety barrier|
[comprising of single row 3 mm thick galvenited sheet to be fixed
fon ISMIC 150 {150 mm x 75 mm x 5.4 mm) series channel vertical
;pnnmh:;pndlﬂmunﬂ:mheunl.ﬁsmrhammmui
necessary foundation, fittng  with bols, painting, radium
lndluﬂnnplmmwuummmqﬁruﬂprmnpu
'sepeification and a5 per drawings |

463725

- 2205

302164

Supplylng & laying of bl-asisl  extruded high  modulus
polypropylene geogrid conforming 1o MORTH specification for
|hiu..-'mh~hau- reinforcement having minimum tensile strength
A0EN/mM In the longitudingl and transwerss direction, junction
efficiency not less than 95% snd with 38mm « 34mm mesh

_lopening

— = ey i -\.

253.51

177,548.91

z




| em of Wark Estimated rate

init |sccording to estimated

3 L

&l

38.0

12.0

.0

" \cat Er:f'mid stud/ rpm : Supplying of molded twin :hmnm_nﬂ

[koad marking with hot applied thermpalastic paints [Yelow eolor| 367.72
o 356 on C.C road & white colour on ssphalt surfaces) wlﬂti
reflectonising glass beads on bitumin surface providing andlaying|

B hot applied thermoplastic compawnd 2.5mm thick including
jreflectorising glass beads @250 gms per sqm area, thickness of

12.5mm s exduding of surface applied flass beds a5 por Im:.'is-;
:mmmmmummmmm|

:streaks and holes. Zebra patta/bump patta lane/ center line .|"|

edge line / cut patta, The white color marking: should provide

Jdiminance coefficient of cememt rosd shall Be min 130 |
imed/m2/lux and asphalt road shall be min 100 med/m2/ux
;mﬂmnmmduﬁmudﬂummmrﬂmm|
‘meet the perfromance criteria for night tirme reflectivity, 'H'Iltl
raflectivity and skid resitance a5 mentloned in the section-15 of
IRC 35-2015. Warranty for the retro reflectively should be twa!

years

pavernent markers made of pobycarbonate and ARS rrlnuklr.dl
body and reflective panels with micro prismatic lesn capable of
providing total internal reflaction of the light entering the lens |
face and shall siapport & load of 13656 kgs tested in accordance to.
ASTM D 4280 type H and complying to specifications of category |
A of MORTH circular no RW/NH/33023/10-97 DI W “"‘i
1L.06.1597. The height, width and length shall not exceed 20mm,
|130mm and 130mm and with minimum reflective area of 13| |
sgem on each side and the slope to the base shall be 35 - 5
degree, The strength of detachment of the integrated eylindrical |
;m{ﬂlﬂmmhﬁhnﬂﬂ-zmmdhﬁﬂumﬂ |
less than 30 +/-2 mm) from the body is to b 8 minimum value 500/
kgl Fixing will be by driling holes on the road for the shanks to go|
Insikde, without nails and using epoxy resin based adhesive as per
manufacturers recommendation and the color of the marker
should be a3 per the IRC 35-2015 and as dirscted by Englneer inl

jcharge |

32623 | Nos.| 396,74

_____ e — e o —_— —

Hazard marker sign-Froviding and fixing Wark in Frogress sign|  2423.74

boards made out of Zmm aluminium sheet: site 90 x 30cms., |
[fectangle as per the design of IRC-67-1977 pre treated with|
Iphospheting process & acid teching; coated with one coat of
‘epoxyprimer and Bwo coats of best qualityepony plim-,i
reflectorised with retro refiective sheeting as per latest M.OAT.|
Specifications; 3.1m long stand postand frame fabricated from| |
suitable sizelron ange of 35 x 35 x 3mm & SOSOxSmm painted [
[with best qualityepasy coatings. The fixing at site shall be in 1.-1.«4i
O block of size 45 »45 x 60cms. for mach leg. including excavation
jcuring tec. complete under the supervision of enginesr In|
[charge.(A) Enginesr Grade|VA) '

| — — - S i
Cautionary warning sign :-Providing and fixing Work in Frogress| 380065 |

sign boards made out of 2mm aluminium sheet: size 90 x 90 x 90|

cms. equilaters! triangle as per the design of IRC-67-1977 pre|

{treated with phospheting process & acid teching; coated with ane,
mﬂmmpmmmmmﬂhﬂmnimmu, |
reflectorised with retro refiective sheeting as per latest H.B.S.T.|

Spacifications; 3.1m long stand postand frame fabrieated from |
suitable sizeiron angle of 35 x 35 x 3mm & 75x7Sx6mm painted '
with best qualityepowy coatings. The fixing at site shall be in 1:2:4)

CC block of size 45 v45 x 60cms. for each leg. including excavation| '
|curing tec. complete under the supervision of enginesr h| ‘
|charge [A] Enginger Grode|{VR]

Nos.  7.617.30




i Quantities | Total Amount

b estimated Item of Waork Estimated rate | Unit according to estimated
. | ut or less quantities
1 | I i 4 [ ¥

| 82 | 3110 |Filling available excavated sarth (ewcluding rock) in trenches, 13691 Cum | 42,579,010
| 'nhmh.ddnnﬂnumhthmmlnlnmmlmdh|1u:mhl .
depth consolidating each dipostted layer by ramming and
L |watering , | N
| B3 | 1130  Dismentalling the ewsting structures including removing ""’i 405.22  Cum 46,241.86
, stacking the dismnetalied materials as and where directed Stons: |

{ . Masonary — : | .
B | 2000 Esxcavation for foundation up to 1.5m depth incl. Sorting out l| 433,61 | Cum BE,522.00
(Stacking of useful matariss & disposing off the escavatad stuff Lip

. to50mtlead |C) Hard Murnum . . = a
65 | 14 Providing and laying in position FE 500/5500 TMT lm| 73E58.69 MT 101,924,599
rdﬁhmmﬂmﬂumhnﬂﬂmdm
| compiste as per detalied drawings for the folowing. (A) Piers (8]

Abutments @ RLC.C Returns & walls/caps/copings | |
| .

| PR

86 | 07 |Providing and laving in position FE 5D0/5500 Tk bar 7324302 | MT| 5273487
reifforcement including cutting, bending, hooking and tying

imnﬂﬂlnurmmwh{ﬂmmlﬂu (&) REC I
larb (B) R C.C Footpath [C) R.C.C Approach Slab (D) Weearing Coat | [ |

67 | ana (Providing and casting in situ ordinary cement conerat N30 To: 4338.66
: varkous thickness wearing coat faid a4 directed including tamping, [
|vibrating, finishing, curing and filling joints with bitumen complete’ |

68 | 1900 Diwersion: Providing temporary dweriion sultable for traffic.  1847.20 | Amt 350,985,10
|during the construction peried of the C.0. structure work by
! leveliing existing ground and constructing suitable :nmp-mui |
| embankment, raad surface with providing, laying & :unuudatlnnl |
{2 200 mm WEM In layers an carriage width with safety measures.

[llke sign board, guerd store & maintain for motorable rpad| ,
throughout construction period etc. and also dismantie diversion, ,
[ after completion of wark eic. complete 8% per Instrisction of

enginesr In charge |

69 | 300 Supplying and fixing reinforced concrete heavy duty non-pressure. 5560,01 Rmt  166,800.30
| Iplpu with coltars for culverts carrying heavy traffic as per 15 45l-|
: 1991 specifications including setting the pipes i Caa .'1:2I
watering and laying (1o level or slopes) of class NP3 of following
|intarnal dsimetars {v) 1200rmm dia, i_ )
| T“ 3 “-




Mo,

1

Quantities |
" | estimated Item
! out or lass

Total Amount
of Wark Estimated rate | Unit according to estimated|
antities

3 4 § | 7

[ —

L'We am/are willing 10 curry out the work at

only) Extimored rasies an mertioned above,amount of my/our tender works out s under,

Estimmied Ampany

Pl Io Tender: RS

weduci- % Below

Met RS

T Winnds BLY.

{Please Sirske our whachever s not applicable)

The Crmiractor shall exhibic a baard wiih detailed
oymerd shall be made.

Signature of Contractor

"o shove'below  the {percentape should be writien in Tigure and words

Estimaied Anoust

Patto Tender: RS

Addd: 4 Ahove
Toal - {5,

In Wands RS-

spccification and details of wirk na dlirecaed by the Engineer-In-Charge for which mo extra

Executive Engineer
[ R&B)(P) Division
Marhi




SECTION -8

SECURITIES AND OTHER FORMS
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BID SECURITY (BANK GUARANTEE)

WHEREAS, s (name of Bidder) (hereinafter called the
“The Bidder”) has submitted his bid Dated -- [Date) for the
construction of --------—-— [Name of Contractor hereinafter called “the Bid")

KNOW ALL PEDPLE by these presents that We B — -

{name of Bank) of (name of country) having our
registered office at - . { hereinafter called
“the bank”) are bound unto --------- - -(name of Employer)
(hereinafter called "The Employer”) in the sum of ‘

for which payment well and truly to be made to the said Employer the Bank itself, his
successors and assigns by these presents.

SEALED with the Common Seal of the said Bank this day of ------ 20

THE CONDITIONS of these obligations are:

(1) If after Bid opening the Bidder withdraws his bid during the period of Bid validity
specified in the Form of Bid:
or

(2) If the Bidder has been notified of the acceptance of his bid by the Employer
during the period of Bid Validity:

A Falls or refuses to execute the Form of Agreement in accordance with the
Instructions to Bidders, if required; or

B. Fails or refuse to furnish the Performance Security, in accordance with the
Instructions to Bidders; or

C. does not accept the correction of the Bid Price pursuant to Clause 27
(Correction of Errors)

We undertake to pay to the Employer up to the above amount upon
receipt of his first written demand, without the employer having to substantiate
his demand, provided that in his demand the Employer will note that the amount
claimed by him is due to him owing to the eccurrence of one or any of the three
conditions, specifying the occurred conditions or conditions,

DA, (FIJREB DN. Morbi E.E (P)R&B DN. Marbi



This Guarantee will remain in force up to and Including the date -—------—eeeeeee e
days after the deadline for submission of Bids as such the deadline is stated in the
Instructions to Bidders or as it may be extended by the Employer, notice of which
extension (s) to the Bank is hereby waived. Any demand in respect of this
guarantee should reach the Bank not later than the above date

DATE ----- . SIGNATURE exrs

WITNESS - sSEAL

(Signature, name and address)

* The Bidder should insert the amount of the guarantee in words and figures
denominated in Indian Rupees. This figure should be the same as shown in
Clause 16.1(Bid Security) of the Instructions to Bidders,

**45 days after the end of the validity period of the Bid, Date should be inserted
by the Employer before the Bidding documents are issued.

D.A. (F)R&E DN, Morbi E.E (F)REB DN. Morbi



PERFORMANCE SECURITY

T,
(Name of Employer)

SR - (Address of Employer)
WHEREAS - (name and address of
contractor] (hereafter called "the Contractor”) has undertaken, in pursuance of
Contracts No, dates wmmmamsnes {0 @XBCULE ~—veemeerearaes
sesese=-- [name of Contract and brief description of Works) (hereinafter called “The
Contract”™)

AND WHEREAS it has been stipulated by you in the said Contract that the
Contractor shall furnish you with a Bank Guarantee by a recognized bank for the sum
specified therein as security for compliance with his obligation in accordance with the
Contract.

AND WHEREAS we have agreed to give the Contractors such a bank Guarantee:

NOW THEREFORE we hereby affirm that we are the Guarantor and responsible to you
on behalf of the Contractor, up to a total of - .

(amount of guarantee)* (in words), such sum being payable in
types and proportions of currencies in which the Contract prices is payable, and we
undertake to pay you, upon your first written demand and without cavil or argument,
any sum or sums within the limits of .

(amount of guarantee) as aforesald without your needing to prove or to show grounds
or reasons for your demand for the sum specified therein.

We hereby waive the necessity of your demanding the said debrt from the contractor
before presenting is with the demand.

We further agree that no change or addition to or other modification of the terms of
the Contract to of the Works to be performed thereunder or of any of the Contract
documents which may be made between your and the Contractor shall in any way
release us from any liability under this guarantee, and we hereby waive notice of any
such charge, addition or modifications.

This guarantee shall be valid until 60 days from the date of expiring of the
Defect Liabilities period.

Signature and Seal of the guarantor

Name of Banl -

Address e S e e i
Date ;

“An amount shall be inserted by the Guarantor, representing the percentage the
Contract price specified in the Contract denominated in Indian Rupees.
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ADDITIONAL PERFORMANCE SECURITY
[Clause 34.1. (A]]

TO,

. - {Name of Employer)
—— - == [Address of Employer)
WHEREAS - - (Name and address of
contractor) (hereafter called “The Contractor”) has undertaken, in pursuance of
Contracts No. dates to eXecute —=-—s-ssaseeeme -
—======= (Name of Contract and brief description of Works) (hereinafter called “The
Contract”)

AND WHEREAS it has been stipulated by you in the said Contract that the
Contractor shall furnish you with a Bank Guarantee by a recognized bank for the sum
specified therein as security for compliance with his obligation in accordance with the
Contract.

AND WHEREAS we have agreed to give the Contractors such a bank Guarantee:

NOW THEREFORE we hereby affirm that we are the Guarantor and responsible to you
on behalf of the Contractor, up to a total of ------
(amount of guarantee) - {in words}, such sum being payable in
types and proportions of currencies in which the Contract prices is payable, and we
undertake to pay you, upon your first written demand and without cavil or argument,
any sum or sums within the limits of -
(amount of guarantee) as aforesaid without your needing to prove or to show grounds
or reasons for your demand for the sum specified therein.

We hereby waive the necessity of your demanding the said debt from the contractor
before presenting is with the demand

We further agree that no change or addition to or other modification of the terms of
the Contract to of the Works to be performed thereunder or of any of the Contract
documents which may be made between your and the Contractor shall in any way
release us from any liability under this guarantee, and we hereby waive notice of any
such charge, addition or modifications.

This guarantee shall be valid untll 28 days from the project completion date.

Signature and Seal of the guarantor -

Name of Bank as

Address = i

Date -

D.A. (P)R&B DN. Morhi E.E (F)R&B DN. Morbi



BANK GUARANTEE FOR ADVANCE PAYMENT

TO,
(Name of Employer)
{Address of Employer)
(Name of Contractor)
Gentlemen:

In accordance with the provisions of the Conditions of Contract, sub-clause
51.1 ("Advance Payment") of the above mentioned Contract, wenaan
------------- = [mame and address of Contractor) (hereinafter called “the
Contractor”) shall deposit with (name of
Employer) a bank guarantee his proper and faithful performance under the said
Clause of the Contract in an amount of - {amount of Guarantee)* -
- - in words).

We, the (bank of financial institution), as instructed
by the Contractor, agree unconditionally and irrevocably to guarantee as primary
obligator and not as Surety merely, the payment to .
(name of Employer) on his first demand without whatsoever right of obligation on
our part and without his first claim to the Contractor, in the amount not exceeding ---
(amount of guarantee)* - (in

words)

We further agree that no change or addition to or other modifications of the terms of
the Contractor or Works to be performed thereunder or of any of the Contract
documents which may be made between - . (name of
Employer) and the Contractor, shall in any way release us from any liability under this
guarantee, and we hereby waive notice of any such change, addition or modifications.

This guarantee shall remain valid and in full effect from the date of the advance
payment under the Contract until (name of employer)
receives full repayment of the same amount from the contractor.

YOUR'S TRULY

Signature and Seal
Name of Bank/ Financial Institution
Address
Date

* An amount shall be inserted by that Bank or Financial Institution representing the
amount of the Advance Payment, and denominated in Indian Rupees.
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Letter of Acceptance
(Letter head paper of the Employer)

(date)
To,
[Name and address of the Contractor)
Dedr Sirs,
This is to notify you that your Biddated_ _ for execution of
the [Name of the contract and identification number, as

given in the Instructions to Bidders) for the Contract Price of Rupees
{ | (amount in words and figures) as corrected and modified in accordance
with the Instructions to Bidders* is hereby accepted by our agency.

You are requested to furnish performance security, in the form detailed in para
34.1 of ITH for an amount equivalentto Rs.___ within 10 days of the receipt
of this letter of acceptance up to beyond 60 days from the date of expiry of defects
Liability period i.e. up to and the Additional Performance Security for an
amount equivalent to Rs. shall be valid beyond 28 (twenty-eight) days of
Project Completion Date i.e. up to and sign the contract, failing which
action as stated in Para 34.3 of ITB will be taken.

Yours Faithfully

Authorized Signature
Name and title of Signatory
Name of Employer

* Delete "Corrected and” or and modified if only one of these actions applies. Delete as
corrected and modified in accordance with the Instructions to Bidders, if corrections or
modifications have not been affected.
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Issue of Notice to proceed with the work
(Letterhead of the Employer)

(date)
To,

(Name and address of the Contractor)

Dear Sirs,

Pursuant to your furnishing the requisite security in ITB Clause 34.1 and
signing of the Contract for the construction of

at a bid Price of Rs.

fou are hereby instructed to proceed with the execution of the said works in
accordance with the contract documents.

Yours faithfully

(Signature, name and title of signatory authorized
To sign on behalf of Employer)

DA (P)R&B DN. Morbi E.E [P)R&E DN. Marhi



AGREEMENT FORM

This agreement, made on the day of ________ between

(name and address of Employer) (Hereinafter called “the
Employer]) and (name and address of
contractor) hereinafter called “the Contractor” of the other part.

Whereas the Employer is desirous that the Contractor execute

Name and identification number of contract (hereinafter called “the works”) and the
employer has accepted the Bid by the Contractor for the execution and completion of
such works and the remedying of any defects therein, at a cost of Rs,

NOW THIS AGREEMENT WITNESSETH AS FOLLOWS

L In this Agreement, words and expression shall have the same meanings as are
respectively assigned to them in the conditions of contract hereinafter referred to
and they shall be deemed to form and be read construed as part of this Agreement.

2. In Consideration of the payment to be made by the Employer to the contractor as
hereinafter mentioned, the Contractor hereby covenants with the Employer to
executive and complete the works and remedy any defects therein in conformity
in all aspects with the provisions of the contracts.

3. The employer hereby covenants to pay the Contractor in consideration of the
execution and completion of the works and the remedying the defects wherein
contract price or such other sum as may become payable under the provisions of
the Contract at the times and In the manner prescribed by the contract.

4. The Following documents shall be deemed to form and be ready and construed as
part of this Agreement viz

i) letter of Acceptance
i) Natice to proceed with the works:

iii ) Contractor's Bid
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iv) Conditions of contract: General and Special

v) Contract Data

vi) Additional conditions

vii)  Drawings

viii])  Bill of Quantities and

ix) Any other documents listed in the Contract
data as forming part of the Contract.

In witness whereof the parties there to have caused this Agreement to he
executed the day and year first before written

The Common seal of

Was hereunto affixed in the presence of :

Signed, sealed and Delivered by the said

In the presence of

Binding signature of Employer

Binding Signature of Contractor
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UNDERTAKING
(For Investment)

I, the undersigned do hereby undertake that our Ffrm M/s
i ooeee WOUld invest a minimum cash up
to 25% of the value of the work during implementation of the contract.

(Signed by an Authorized officer of the firm)

Title of officer

Name of firm

DATE
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UNDERTAKING
(For Validity)

I, the undersigned do hereby undertake that our firm M/s ...

st SETEE (0 abide by this bid for a period days
for date fixed for receiving the same and it shall be binding on us and may be accepted at
any time before the expiration of that period.

(Signed by an Authorized officer of the firm)

Title of officer

Name of firm

DATE
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SECTION - 9
DRAWINGS
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SECTION -10
DOCUMENTS TO BE FURNISHED BY BIDDER






Specinl Condition for Free maintenance puaranice period For New Road Construction
The contracior shall have o give Five vears free maintensnce guarantes from the ceriified date of completion. During this perod contracior
mnrmmmﬁrmﬂ-d all other exccuted iterms ot his sk and cost es per direction of Engincers

{a) Maintenance of Bituminous surface rand andior Coment concrete rund andor gravel rusd andior WHM rosd incling filling pot
hardes winel patch repains eic as per cloose 1904, 1905, 1906 and 1997 of the Specifications for Rural Roads {First Revisbon) [RC New Delhi

014 respeetively.

5

Peridl i
N, | Distren and service Level Remedy NI
i Contractor |
I Pohales As per IRC:5P:20-2002 and specifications fior rural ronds of 7 Days
| IRC:2004
2 Surface wom ol surface in more | Renewal with wearing coat as originally lnid by contractor -
than 50 meiers of (e length o the road a5 per tender dom and specificabion. 21 Days
srech i
3 Puich work ares excesds 30% in per KM
length
{b) (rher muintenence wisrks 1o be earried oul;
En Mame of ltom/Activity Frequency of operation in ong year
] Restoration of rain cuts and dressing of berms us per clause 1902 of the Specification | As and when required
for Rural Reads (First Revision) IR New Delhi 2014, I
2 Muintenance of enrthen shouldens =+ per olouse 1903 of the Spevification Fural Rowuds As and when requined,
{First Revision) IRC New Delbd 2014, N
3 Muintenance of druins as per clause 1908 of the Specifications Rural Rosds (First | Twice in a year befpre/alier monsoon
Revision) IRC Mew Dedhi 2014,
4 Mlnintenance of culveny md including vent clearance as per clause 1909 | Twice in o year befors/afler monsoon

ond 1910 of ihe ifications Rural Roads (First Revision) IRC New Delhi 2014,

Maintenance of road signs as per clause 1911 of the Specifications Rural Roads [First
Revision) IRC Mew Delhi 2004,

i

Maintenance a5 and when required.
Repainting once in every two years.

Maittenance of goard rikls snd parapet rails as per clause 1912 of the Speciflenations

Rusral Ronds (First Revision) IRC New Delhi 2014, | Repointimg oncs in o yesr.
7 Muimenance of 200 m and Kilo Meter sones as per clause 1913 ol the Specifications | Muintenance &s and when roguired
Rural Roads (Firss Revision) IRC New Delhi 2014, Repainting ones in & year.
& | White washing gunnd stones Omce in vear
9 | Re-fixing displaced guard siones / KM stone / 200 meter bsnard Cirace in
1] Mumﬂmmmﬂpmmnrmsmimmmm A anad when requined
{Firsi Revision] JRC New Deihi 2074,
I Cmnurmwmm-dﬂmm“rm-dmmapm Twice in o year generally befora/afier
1913 of the Specifications Rural Roads (First Revision) IRC New Defhi 2074, rains or a5 and when regained

White washing parapets of CI) Works s per Clawse 1916 of the Specifications Rural
Rioncs (First Revisson ) [RC New Delli 2014

e in voas

Howewer Momtenance doct aot include
The smonnt equivalent in % % of ench

replacoment or eroction of new signages | smes e the tine of yearly madnienance,
Bl il e with bl wd will be refensed nfier the free maintenance guarnniee period of five

NEr B evier.
lhuwu-lkilm:hllthrﬂmdqﬂnﬂrudmiﬁEniﬂummphl;n]hdumnfﬁnmﬂuﬂmlnwlﬂn
eompletion cerlificaie of work |5 aoed,
mwmmmmﬂmmmamm&mnmh i in the mandh of May and

Movemnber of every year with a copy af the reoord of contractor's inspection
malslenmnce camried oul with colour i
with dale and Heme digitally incorpornsed to be submitted by the cimtroctor i 3 seiu)

In the event of contracior a0t carrying oul routine maintenance within time Hmit a5
makntciance work carried out throagh sy sodrce and Eie smount requined for this work shall be
far this parpose available with the employer along with additionnl 20% of this smowmt s penaliy.

apecified above, the emphover will gei ihe
recovered from the 5% amount withheld

Executive Engineer
Punchayat (R&B) Division
horhi
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Ciujarmt
Goods
and

Tax Act,
2017

NOTIFICATION
FINANCE DEPARTMENT.
Sachivalaya, Gandhinagar,
Dated the 14™ September,2018.

Notification No. 50/2018-State Tax

No.(GHN-89)/GST-2018/S.1(4)TH:- In eéxercise of the powers
conferred by sub-section (3) of section 1 of the Gujarat Goods and
Services Tax Act, 2017 (Guj.25 of 2017) and in supercession of the
Government  Notification, Finance Department No(GHN-
82MGST-2017/8.1(3TH dated the 15" September, 2017,
Notification No. 33/2017-State Tax, except as respects things done
or omitted to be done before such supersession, the Government of
Gujarat hereby appoints the 1% day of Octaber, 2018, as the date on
which the provisions of section 51 of the said Act shall come into
force with respect to persons specified inder clauses (a), (k) and
(c) of sub-section (1) of section 51 of the said Act and the persons
specified below under clause (d) of sub-section (1) of section 51 of
the said Act, namcly:-

(2)  an authority or a board or any other body, -
(i)  set up by an Act of Parliament or a Siate Legislature;

or
(i1)  established hy any Government,

with fifty-one percent. or more participation by way of
equity or control, Lo carry out any function;

]

(b)  Society established by the Central Government or the State
Govemment or 8 Local Authority under the Societies
Registration Act, 1860 (21 of 1860);

(e}  public sector undertakings.

This notification shall be deemed (o have been fssued on the kL
day ol September, 2018,

By order and in the name of the Governor of Gujarat,

Joint Secretary 1o Government,

CSle. )
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FROPOSED AMENUMENT
EXISTING ITEM {As par MORT&H Speciafiestion
= Ftem No.160K)
ELLEUE T EEEN CHLETR O

5410 Providing an  Mid  Speel
reinforcement for RC.C. work including
berding binding sed placing in posiion o,
complete op o foor two level.

5411 High yield deform barm  steed
reinforcement for RC.C work incloding
bending, binding and plscing In posltan
compiete up to flaar two level.

32 Reinforcement shall be messured in
length  inchsdivcg overlaps, sparately for
differant dimmeters a5 sctunlly wed o 1=
work, Where welding or coupling s
mearie2 10 i place lsp joint, such

5410 Providing an Mid  Swel
refnfarcement for ROCC  work
including bending hinding and placing
in position oo, complote up o fsor
two level, '
S4.11 High yield deform bers steel
reinforeement  fuor ROC  wark
including  bendfing,  binding  and
placing in position complete up o
Hoor twe level.

L2 Retuforcinnts shall be mearnred
fn length including boaks, i any,
separufely for differencs dlometers o
wetually wed fn owork, eveliding
wveriops. Fromi  the  fengih w0
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Jomes shall be nvcasured for payment an | memsaed, the weight  af |
equivabent length of overlap as  per | relnforcement shall be coffulmed @
desigs moquirement. From he lengh 5o | rapues on dhe banls of IS0 T35
metgured, the waight of renforcement | Wastage, owerliprs cownplings, welded
sl be coloulsied n fopes om the | joles; specer Bary, choirr, saps
same basis of as por M-1E even though | horgess and anmealed sieel wire or
stez| i supplied o e controwor By the | ovher awethods  for  Blmdbey oo
dopsrtmenl on  actual weight, Length | plachicg shalf par be mewsirsd g
shall mchste hookts w1 ihe ends Wasinge | cont of tlrese dtemr shall be disared o0
nad grsealed seel ware for ooding shall | be  iecluded v the rater  for
pot be mesured and ibe com of these | relforcement

e shall be deemed fo be mcluded
in the rate for retnforcement

=]

EROTOSED AMENDMENT
EXISTING [TEM (At per MORT&H Speciafication
Iten Mo, 160F)

Bt B RE R pacteet; Bl fiAN

Tem No. 39 :  Providing eeed [ Teem Mo, 39 : Providing - siex

reinfrresment renforcement.

8} Providing and plaeing i position mild | a) Providing end pieeng in posison
pieel  har  remforeement  mcheling mld  seel  ber peinfoccement
cutting, bending, hooking and rying |  inchading cutiing, bending, houking
compleie as per detuils, and Tying compleds a5 per dendls

b) High yiedd smength deformed bacs |®) High yield strengih deformed bars
Fenforcement reinfarcement,

(10) Remiorcement chall be measwred in | (Fi) Refnforcomment shall be moatrired

lenpth separely for different disneters ns | fr degpil Srcfiodiog fooks, & any,

actunlly used i the work, fromn B length | separately for differenct diameters az
so mewamad the weight of reinforoemest | sctually wred i ovork, exvclnding

thall be calculsted in tones on the same | verlopr.  From  fhe  fengh oo

bazie of 15 : 1732 aven ihough stoel B | meaticed, i wefght

suppled 10 the contrucior by the Department | refwforcnment plall be cofewloted in

oo actunl wieghment. Length’ shall ilcude | fonmer on the basie of IS: [732

hooks nf ends. Waatege and annenled steel | Wisrape, overlaps, coupliugs, welded

wire for binding shall not be ineasimed amd | jofast, spacer bars, chair, s,

cofl of they pend ghall be deemed 1o ba | houagers and aimarled sfteal wire oF
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[ included i the meies for retndforeement,

arker weethods foe  binding e
placing shall wod be mewrured

(A} Mild Smel Reinforcersent

(D) High Yield Sueegth Deformed bars,
meinforoemesis.

(10} Remforcement stall be mednsred in
length inclisding overlips, sepursiely for
different diametsr, ax sctully used in the
work, whers welding or coupling s
remoned 1o, in place of lap-joints, mch joins
shall be messared for paymer as the
cquivalent Tength of over lap =1 per design
i ia=) B 158 Fﬂm[hln.lthwm
the weight of minforcement shall be
calcailated in tones on (b mme basis of IS
1732 aven though weel is supphied to the
conomitor by the Departmont on scesal
weighiert. Length shall include hooka at
ends. Wastage and annealed sewel wire for
binding shall not be measured snd cost-of
these fterns shall be deemed to be incladed

it the rates for selnforcement.

cest of these lemy shall be decured fo
be incinded  dn the  rarer  for
refnforcenent,

LU L] Yt el fiEna

Ltew: 31 -Providing Item: 21 ~Providing

(A} Mild Sie=] Reinfareemens

(B) High Yield Strengih Deformed
bars, reinforeementa,

(1) Reinforcement shall be nreasried
in lempeh fucleding hooks, if any,
separately for differenct dimneters oy
actually nsed in wark, exchuding
owerlaps.  From  the  length g0
mearired,  the  weight  of
reinforcesnent shall be esleilated fn
fonnes on the basr of IS: f7iL
Waxiage, sverlaps, couplings, welded
Jolniy, spocer bars, chaies, siays,
haugery and annealed steel ioire or
plocing shall ot be measnred aud
cort of these itemr chall be deemed o
be included B the rater for

el foresinant,
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